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Wednesday,  Midoightt 

N  previous  notes  I  have  com- 
mented upon  the  heat-value 
of  a  pound  of  coal  when 
biii'nt  to  the  fullest  advan- 
tage. A  few  practical  hints 
as  to  the  best  means  of  ac- 
complishing  ihis^  follow  io  natural  sequence. 
But,  first  of  all,  I  have  to  thank  a  correspondent 
for  kindly  drawing  attention  to  an  obvious 
omission  of  mine,  for  which  I  cannot  even  plead 
the  excuse  that  it  was  Christmas-time.  On 
page  903  I  neglected  to  specify  that  the  w'ork 
done  in  raising  33,000  pounds  through  one 
foot,  or  in  the  heating  of  one  pound  of  water 
through  427  degrees  Fahrenheit  of  temperature, 
in  order  to  equal  one  horse-power,  must  be 
performed  in  one  yuitiuie^  the  time  being,  of 
course,  an  essential  element  in  a  statement  of 
this  kind. 


Now,  as  to  the  best  type  of  boiler  for  the 
economical  production  of  steam.  It  may  pretty 
well  be  taken  f^r  granted  that  all  surviving 
well-known  types  of  boilers  are  capable  each 
in  its  own  way,  and  for  its  own  purpose,  of 
effective  steam-raising  if  properly  handled.  Of 
these  the  principal  in  general  use  are  the  Lan- 
cashire or  double- ilued  cylindrical  boiler  ;  the 
Cornish  or  sing!e-flued  boiler  ;  the  water-tube 
boiler,  in  various  forms;  the  loco-type  boiler, 
and  the  internally- fired,  return- tube  boiler.   The 


smaller  kinds  of  vertical  boiler,  and  small  boilers 
of  any  kind,  as  a  rule,  are  installed  with  other 
objects  than  fuel  economy,  and  call  for  no  notice 
here.  Externally-fired  cylindrical  boilers  of  all 
kinds  are  also  out  of  the  running  on  account 
of  the  inevitable  deposit  of  scale  on  the  bottom 
of  the  boiler,  just  where  it  is  exposed  to  the 
greatest  heat. 


The  points  to  be  borne  in  mind  in  regard  to 
the     effective     combustion    of     fuel  --  proper 
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management  of  the  fire  being  assumed — are,  the 
furnace  should  be  spacious  in  proportion  to  the 
firegrate  area,  height  above  grate  being  an 
important  advantage.  Thus,  a  long  grate  in  a 
circular  flue  of  small  diameter  is  not  desirable. 
Actual  combustion  of  the  generated  gases  can 
only  be  secured  by  having  the  heating  surfaces 
(which,  so  far  as  the  fire  is  concerned,  are  cool- 
ing surfaces)  at  a  sufficient  distance  from  the 
fire  to  avoid  extinguishing  the  flame  and  chill- 
ing down  the  gases  by  premature  contact  with 
the  sides  or  top  of  the  furnace.  Unconsumed 
gases  have  a  tendency  to  remain  in  contact 
with  the  plates,  and  thus,  besides  representing 
an  actual  loss  in  themselves,  effectively  cut  off 
the  radiated  heat  of  the  burning  fuel,  owing  to 
their  non-conducting  properties. 


Theory  and  successful  practice  unite  in  pro- 
claiming that  a  high  and  continuously  main- 
tained furnace  temperature  is  essential  to  proper 
combustion.  No  one  who  has  enjoyed  the 
opportunity  of  watching  the  firing  upon  an 
express  locomotive  engine  during  a  long  run 
can  have  failed  to  notice  the  extraordinary 
efficiency  of  pure  radiant  heat.  For  many 
miles,  before  the  conclusion  of  the  run,  the 
stoker  has  ceased  to  ply  the  furnace  with  coals. 
The  fire,  urged  by  the  tremendous  blast, 
becomes  a  glowing  white-hot  mass,  and  burns 
down  thinner  and  thinner,  the  engine,  mean- 
while, steaming  with  the  utmost  freedom. 
Mile  after  mile  this  goes  on,  until  the  lights 
of  the  terminal  station  are  in  sight,  and  the 
engine  brings  up  its  heavy  train  with 
barely  as  much  incandescent  fuel  in  the  fire-box 
as  suffices  to  cover  the  bars.  Under  these  con- 
ditions evidently  the  furnace  temperature  is 
al  its  highest,  and  that  of  the  chimney  at  its 
lowest ;  hence  the  ideal  state  of  working 
through  the  maximum  range  of  temperature  is 
approached — for  a  time. 


The  nearest  permanent  approach  to  this  would 
be  the  burning  of  the  fuel  in  a  separate  furnace 
or  combustion-chambers  witli  walls  lined  with 


firebrick,  and  of  sufficient  thickness  to  prevent 
the  sensible  loss  of  heat  by  external  radiation. 
The  glowing  walls  and  roof  of  the  furnace 
reflect  upon  the  burning  fuel  its  own  intense 
heat  and  the  condition  of  completed  combustion 
before  the  heat  is  abstracted  from  the  gases 
would  be  nearly  realised.  A  short  flue  with  two 
or  three  baffle-walls  to  break  up  and  mix  the 
gases  would  connect  the  furnace  with  the 
boiler  ;  and  there  should  be  a  rapid  draught 
through  and  amongst  the  burning  fuel,  pre- 
ferably admitted  by  a  series  of  small  distributed 
openings.  Not  one  boiler  in  ten  thousand  is 
fitted  with  this  adjunct,  but  an  approximate 
effect  is  obtained  in  many  cases  by  the  spacious 
furnaces  used  in  connection  with  some  water- 
tube  boilers.  Locomotive  fire-boxes  also,  when 
fitted  with  the  fire-brick  arch  and  ventilated 
fire-door  with  deflecting  plate,  and  skilfully 
fired,  are  efficient  furnaces  at  certain  rates  of 
combustion.  

In  ordinary  firing  with  any  class  of  boiler,  the 
air  is  for  the  most  part  admitted  to  the  furnace 
through  the  air-spaces  between  the  fire-bars. 
The  layer  of  coal  should  be  of  uniform  thickness 
and  not  too  thick,  and  the  clinker  should  not  be 
allowed  to  obstruct  the  air-spaces.  The  fire 
should  be  fed  at  short  intervals  with  correspond- 
ingly small  quantities  of  coal,  instead  of  allowing 
it  to  burn  down  low  before  throwing  on  a  large 
quantity,  thus  lowering  the  furnace  temperature 
by  the  abstraction  of  the  heat  required  to  gasify 
the  volatile  constituents  of  the  new  supply. 
The  lowering  of  the  temperature  leads  to  a 
reduction  of  the  chimney  draught  at  the  exact 
time  when  the  highest  temperature  and  the 
greatest  admission  of  air  are  required  to  effect 
the  combustion  of  the  hydrogen,  which,  as  a 
consequence,  passes  away  unconsumed,  having 
added  nothing  to  the  useful  heat  of  the  furnace. 
A  portion  of  the  carbon,  also,  which  at  the 
moment  of  throwing  on  fresh  coal  was  floating 
about  in  the  furnace  at  a  high  temperature  in 
search  of  oxygen  to  combine  with,  is  cooled 
down  below  the  temperature  necessary  to  its 
combustion,  and  passes  wasted  away  into  the 
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atmosphere  either  in  the  form  of  smoke  or 
combined  with  the  hydrogen  as  olefiant  gas,  a 
valuable  compound  of  six  parts  by  weight  of 
carbon  to  one  of  hydrogen.  A  few  minutes' 
observation  of  almost  any  boiler  chimney  will 
show  by  the  dense  cloud  of  black  smoke  emitted 
at  intervals  that  the  intermittent  system  of  firing 
with  the  consequences  just  described  is  in  full 
force.  It  is  well  worth  the  while  of  any  owner 
or  user  of  a  steam  boiler  to  look  carefully  into 
the  question,  and  if  the  abuse  exists  to  seek  the 
remedy. 

The  great  power  scheme  of  the  Toronto  and 
Niagara  Power  Company,  a  description  of 
which  is  completed  on  page  21,  is  only,  of 
course,  one  section  of  the  work  involved  in 
harnessing  Niagara.  The  operations  which  are 
at  present  in  progress  along  the  Niagara  frontier 
are  ably  summed  up  in  the  Electrical  World  and 
Engineer  of  New  York.  It  is  shown  that  plans 
are  now  under  way  for  the  development  of 
more  than  i,ooo,coo  electrical  h.p.  with  water 
between  the  Lake  Erie  and  Lake  Ontario  levels. 
Of  this  total  development  146,600  h.p.  is  repre- 
sented by  the  present  capacity  of  hydro-electric 
plants  that  are  already  in  operation.  Plants 
now  under  construction  and  at  various  stages  ot 
completion  have  been  designed  for  an  ultimate 
capacity  of  not  less  than  553,500  electrical  h.p., 
and  plants  for  which  franchises  have  been 
secured  and  real  estate  purchased,  but  on 
which  actual  construction  work  has  not  been 
started,  will,  it  is  said,  add  not  less  than  360,000 
h.p.  to  these  figures.  Of  the  five  plants  now  in 
operation,  three  are  in  the  city  of  Niagara  Falls 
on  the  American  side  of  the  river,  one  is  in 
Queen  Victoria  Park,  Niagara  Falls,  Ont.,  and 
another  is  at  the  foot  of  the  Niagara  escarpment, 
about  three  miles  from  St.  Catharines,  in  the 
same  province. 


The  two  best  known  plants  are  those  of 
the  Niagara  Falls  Power  Company,  on  the 
American  bank  of  the  river,  which  have  a 
combined  capacity  of  105,000  h.p.  Farther 
down  stream,  on  the  same  side  and  also  within 


the  city  Hmits,  is  the  station  of  the  Niagara 
Falls  Hydraulic  Power  and  Manufacturing 
Company,  with  a  capacity  of  30,000  h.p.  in  the 
electric  generators  there  installed.  Just  across 
the  river,  in  the  park  on  the  Canadian  bank,  is 
the  water-driven  plant  of  the  International 
Railway  Company,  with  a  generator  capacity  of 
3,600  h.p.,  including  the  machine  that  is  just 
going  into  position.  The  station  of  the  Hamil- 
ton Cataract  Power,  Light  and  Traction  Com- 
pany, near  St.  Catharines,  has  a  present 
operating  capacity  of  8,000  electrical  h.p.,  which 
brings  the  total  rating  of  generators  at  the  five 
stations  between  the  Erie  and  Ontario  Lake 
levels  up  to  146,600  h.p.,  as  above  noted. 

Turning  to  plants  now  under  construction, 
the  Canadian  bank  of  the  river,  from  a  point 
just  below  the  Horseshoe  Falls  to  more  than  a 
mile  upstream,  is  the  scene  of  greatest  activity. 
Along  this  stretch  of  park  are  ranged  the  partly 
completed  plants  of  the  Ontario  Power  Company, 
the  Canadian  Niagara  Power  Company,  and  the 
Toronto  and  Niagara  Power  Company.  The 
plans  of  these  companies  in  the  order  named 
call  for  ultimate  developments  of  not  less  than 
180,000,  110,000  and  137,500  h.p.  respectively. 
Near  these  three  great  plants  is  that  already 
mentioned  of  the  International  Railway 
Company,  where  provision  has  been  made  for 
the  installation  of  additional  units,  aggregating 
6,000  h.p.,  as  soon  as  they  are  wanted.  At  the 
plant  above  mentioned,  near  St.  Catharines,  an 
extension  is  under  way  that  will  add  40,000  h.p. 
to  its  present  capacity.  Less  new  work  is  in 
progress  on  the  American  side  of  the  falls,  but 
the  Niagara  Falls  Hydraulic  Power  and  Manu- 
facturing Company  has  started  excavations  for 
a  new  station  of  80,000  h.p.  capacity  there. 
The  six  plants  just  mentioned  as  in  progress  of 
construction  foot  up  the  total  of  553,500  h.p. 
above  named.  It  thus  seems  that  the  capacities 
of  electric  generators  now  operating  with  water 
from  Lake  Erie,  plus  the  capacities  of  the 
machines  required  to  complete  the  plants  in 
progress  of  construction,  amount  to  no  less  than 
700,100  h.p. 
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The  U.S.  Cruiser  "Colorado  ' 

It  is  anticipateil  that  the  new  I'nited  States 
armoored  cruiser  squadron  will  Dot  be  ready  for 
commissioQ  before  July,  1905,  The  squadron  will 
consist  of  the  cruisers  Coiorado,  Matj4and,  Vir^mta, 
and   West   Virginia. 

The  latest  quarterly  issue  of  the  American  Society 
Naval  Eugineera,  to  hand  yesterday,  has  inivr  aha, 
an  account  of  the  United  States  armoured  cruiser 
Colorado,  by  Lieut,  Commander  E»  H,  Scribner^  U.S«N. 

The  Colorado  is  one  of  the  six  vessels  oi  this  class 
authorized  by  Congress  in  igoo  ;  she  was  launched 
April  a 5th,  1 90 J-  The  dock  trial  was  hekl  June 
5ist,  1904^  and  the  contractor's  trial  took  place  off 
Delaware  Breakvkater  (June  30th  to  July  3rd,  1904). 
July  2nd,  1904.  over  a  measured  course  \{  knots  long. 

The  main  batterj^  consists  of  four  8-in.  BX.R.'s, 
45  calibres  in  length  ;  fourteen  6in.  R.F-  guns.  50 
calibres  in  length  :  and  eighteen  3  in.  R.F.  guns,  30 
calibres  in  length-  The  Secondarv-  Batter\^  has  twelve 
3-pounders,  semi-automatic  ;  four  one-j>ounders,  heavy, 
semi-automatic  ;  four  one-pounders,  heavy,  R.F.  guns  ; 
two  3'in.  tield  guns  ;  four  machine  guns,  50  calibre, 
and  six  automatic  guns,  30  calibre.  Two  itJ-in, 
submerged  torpedo  tubes  are  to  he  installed. 

The  protection  of  the  vessel  consists  of  a  complete 
armour  belt,  7 J  ft.  wide,  6  in.  thick  for  a  distance  of 


4  ft.  from  the  top,    below  which  il  tapers  to  5  m.  in 
thickness  at  the  bottom. 

The  main  engines  are  four-cylinder,  triple  expansion, 
vertical,       inverted-cylinder,      direct -acting,      placed 
abreast  in  watertight  compartments  and  separated  by 
a  middle-line  bulkhead.     The  engine  design   provides 
for  outboard  turning  screws  when  going  ahead>     The 
order    of    the   cylinders,    beginning    forward,    is   high 
pressure,  intermediate  pressure,  forward  low  pressure 
and  after  low  pressure.     The  H.P.  and  I, P.  cranks  are 
opposite,  also  the  forward  ami   after  f^.P.  cranks,  the 
second  pair  being  at  right  angles  with  the  tirst.     The 
sequence   of   cranks    is  H.P.,  for\\'ard  L.P.,  LP.,  and 
after   L,P.     The   framing  of   the   engines   consists   of 
forged-steel    columns    trussed    by    forged -steel    stays 
for    the    outboard    side,    and    cast-stee)    housings    of 
inverted    Y   shape   for    the   inboaRl    side,    the    latter 
carrj'ing  the  crosshead  guides  of  cast  iron,  slipper  type, 
made   hollow   for   cooling   water.     Each   cylinder   has 
one  cast -St  eel  inverted   Y -frame  housing  (cast  in   two 
halves  and  bolted   together)  and   two  hollow   forged- 
steel  columns  lor  its  supports.     The  engines  are  tied 
to  each  other  by  athwartship  braces  at  H.P,  cylinders 
and  after  L.P  cylinders. 

The  boilers  are  thirty- two  in  number,  placed  in  six 
watertight  compartments,  three  compartments  on 
each  aide  of  the  middle- line  bulkhead. 
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The  spee<l  trial  took  place  over  the  Cape  Ann  course, 
44  knots  long,  on  October  24,  1904.  The  sea  was 
smooth  and  weather  conditions  good.  The  machinery 
worked  very  satisfactorily  indeed  ;  there  were  no  hot 
bearings,  and  the  boilers  made  all  the  steam  the 
engines  could  use  under  the  conditions  imposed  by 
the  navy  department,  limiting  the  steam  pressure  in 
the  H.P.  receiver  to  250  lb.  per  square  inch. 

The  average  speed  during  the  entire  nin.  corrected 
for  tide,  was  22224  knots. 

Mersey  Dock  Improvements. 

The  Mersey  Docks  and  Harbour  Board  are  spending 

£41,000  in  deepening  to  19  ft.  6  in.  below  the  old  dock 

sill  the  greater  part  of  the  bo<ly  of  the  Queen's  Dock, 

with  the  view  of  bringing  the  branch  dock  into  effective 
use. 

German  Machinery  Exports. 

The  remarkable  development  of  the  German  machinery 
trade  and  industry  in  recent  times  is  shown  by  the  fact 
that  during  the  past  decade  the  total  value  of  machin- 
ery of  all  descriptions,  including  locomotive  and  other 
steam  engines,  as  well  as  sewing  machines,  exported 
from  Germany,  has  increased  very  nearly  threefold. 
In  1894  the  total  exports  amounted  to  ;^3,970,ooo  ; 
their  value  in  1903  rose  to  £11,600,000.  The  rate  of 
increase  in  the  exports  during  the  last  three  years 
has  not  been  quite  so  rapid  as  during  the  preceding 
seven,  but  even  in  these  three  years  the  total  value 
of  the  exports  increased  from  £10,031;, 000  in  1901 
to  £ii,(xx),ooo  in    the   past   year. 

Germany  as  a  Customer. 

The  imports  of  all  kinds  of  machinery  into  Germany 
during  the  past  ten  years  has  increased  from  £1,415,000 
in  1894  to  ;f2,855.ooo  in  1903,  or  about  a  quarter  of 
the  exports.  The  statistics  show  that  a  comparatively 
large  falling-off  during  the  last  three  years  has  taken 
place  in  the  total  annual  value  of  the  imports  of 
agricultural,  electrical,  and  cotton-spinning  machinery', 
but  an  increase  in  machine  tools,  pumping  machinen,-, 


steam  engines,  locomotives,  and  sewing  machines. 
Agricultural  machinery  was  imported  chiefly  from 
the  United  States,  the  United  Kingdom,  and  Canada  ; 
electrical  machinery  chiefly  from  Switzerland.  Cotton 
spinning  and  weaving  machinery  has  at  all  times  been 
imported  almost  exclusively  from  the  United  Kingdom  ; 
machine  tools  from  the  United  States,  miUing  machinery 
chiefly  from  Switzerland  ;  brewing  and  distilling 
machinery  chiefly  from  the  I.'nite<l  Kingdom  ;  pump- 
ing and  lifting  machinery'  chiefly  from  the  United 
States  ;  rolling  machinery,  ventilators,  machinerj- 
for  cutting  metals  as  well  as  for  working  wool,  were 
all  imported  chiefly  from  the  United  Kingdom  • 
machinery  for  manufacturing  wood  pulp  and  paper 
chiefly  from  Belgium  ;  steam  engines  and  steam  boilers 
from  the  United  Kingdom  and  from  Switzerland  ; 
locomotive  engines  and  locomobiles  chiefly  from  France 
and  from  the  United  Kingdom  ;  sewing  machines 
from  the  United  Kingdom  and  from  the  United  States. 
These  interesting  facts  are  from  a  report  by  Sir 
William  Ward,   British  Consul-General    in    Hamburg. 

A  Portable  Conveyor. 

In  tlie  accompanying  illustrations,  a  useful  form 
of  portable  lifting  and  conveying  apparatus  is  shown 
at  work.  It  is  a  handy  form  of  appliance  for  the  work- 
shop and  erecting  shop,  but  is  more  particularly 
designed  for  handling  girders,  joists,  heavy  shafts, 
rails,  long  pipes,  beams,  etc.  The  lifting  and  lowering 
is  eflccted  by  means  of  the  handle  on  the  top  worm- 
shaft  and  the  vertical  spindles  are  in  pairs,  screwed 
right  and  left  hand  thread,  to  ensure  the  load  being 
raised  or  lowered  in  a   uniform   manner. 

The  load  can  be  stopped  at  any  point.  It  rests 
on  a  roller  which  is  turned  by  a  handle,  thus  giving 
a  traversing  movement  either  to  the  right  or  left 
as  desired. 

In  the  illustrations  the  apparatus  is  shown]  as  an 
auxiliary  to  machine  tools.  When  intended  for  use 
on  a  level  floor  it  is  fitted  to  travelling  wheels.  It  is 
made  by  Messrs.  Selig.  Sonnenthal  and  Co. 
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Improved  Ball  Bearings. 

The  accompanying  diagrams  illustrate  an  improved 
form  of  hall  bearings  which  the  Lahmeyer  Klcctrical 
Company,  Ltd.,  are  fitting  with  their  latest  type  of 
small  motor  for  continuous  current,  in  order  to  bring 
about  a  decrease  in  oil  consumption  and  frictionai 
losses.  Hitherto  ball  bearings  of  a  type  as  shown 
in  fig.  I  have  been  used,  the  space  between  the  outer 
and  inner  steel  ring  being  filled  with  bails  so  tightly 
that   they   touched   each   other. 

Under  this  arrangement  the  shaft  bends  slightly,  as 
shown  in  fig.  2,  the  inner  ring  is  no  longer  running  in  the 
same  plane  as  the  outer  ring,  and  this  causes  the  balls  at 
the  upper  and  lower  parts  of  the  bearings  to  run  on  a 
periphery  of  smaller  radius  than  in  the  lateral  parts, 
which  means  tliat  the  balls  in  the  upper  and  lower  parts 
run  slower  them  the  balls  in  the  lateral  parts.  The  balls 
then  knock  against  each  other,  and  thus  lose  their 
circular  shape.  In  the  new  design,  instead  of  filling  the 
whole  space  between  the  inner  and  outer  rings  with 
balls,  there  is  a  smaller  number,  and  the  space  between 
the  balls  is  fitted  with  springs  as  shown  in  fig.  3.  If,  in 
consequence  of  the  bend  of  the  shaft,  there  is  a  tendency 
of  the  outer  ring  to  get  out  of  truth  with  the  inner  ring^ 
the  variation  in  the  speed  of  the  balls  is  counterbalanced 
by  the  action  of  the  springs,  thus  avoiding  damage  to 
the  bearings.  The  inside  of  the  spring  is  filled  with 
felt,  which  forms  a  rotating  lubricating  machine. 

The  new  patent  ball  bearings  are  manufactured  by 
the  Deutschen  Waffen  and  Munitionsfabriken,  Berlin, 
their  agents  in  this  country  being  Messrs.  L.  Locwe 
and  Co.,  London. 

Mr.  William  Barclay  Parsons. 

The  report  of  the  death  of  Mr.  William  Barclay 
Parsons,  which  has  appeared  in  the  columns  of  several 


contemporaries,  is,  we  are  pleased  to  hear,  without 
foundation.  Mr.  Parsons  is  associated  with  Sir  John 
Wolfe  Barry  and  Sir  Benjamin  Baker,  upon  the 
London  Trafiic  Commission,  and  was  the  engineer 
chiefly  responsible  for  New  York's  Underground 
Rapid  Transit  Railroad.  A  short  account  of  his  career 
with  portrait,  appeared  in  our  issue  of  the  i6th  ult. 

The  Transmission  of  Wireless  Messages, 

An  important  development,  which  synchronises 
with  the  opening  of  the  new  year,  is  the  arrangement 
which  has  been  arrived  at  between  the  Post  Office 
and  the  Marine  Companies,  by  which  it  has  become 
practicable  to  despatch  from  every  postal  telegraph 
office  in  the  United  Kingdom  messages  for  transmission 
by  the  Marconi  system  from  the  Marconi  Companies' 
coast  stations  to  ships  at  sea  fitted  with  the  Marconi 
apparatus.  Messages  from  ship  to  shore  have  for 
some  time  been  passed  to  their  destinations  by  the 
overland  wires  of  the  Post  Office  on  being  handed 
in  by  the  Marconi  officials,  but  the  process  of  sending 
messages  from  an  inland  telegraph  office  to  a  ship 
at  sea  via  the  Marconi  shore  stations  is  only  now  made 
possible  by  the  new  arrangement.  Any  one  desirous 
of  sending  a  message  can  obtain  at  any  telegraph 
office  information  as  to  the  ships  fitted  with  the 
Marconi  apparatus,  the  shore  stations  with  which  the 
ship  comes  into  communication,  ami  the  hours  tluring 
which  the  ship  is  within  range  of  such  shore  stations. 
The  whole  rate  of  the  transmission  will  be  collected 
by  the  Post  Office  authorities,  the  land  charges  being, 
of  course,  retained,  and  the  wireless  rates  handed  to 
the  Marconi  Companies.  The  arrangement  cannot 
fail  to  be  of  great  benefit  to  commerce,  and  it  should 
also  do  much  to  lighten  the  burdens  of  ocean  travel. 
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Engineering  Progress  in  China. 

In  the  course  of  an  article  dated  from  Pekin  and 
entitled  **  China  in  1904,"  a  Times  special  correspondent 
chnxucks  the  progress  made  in  railway  construction 
during  the  year.  The  main  line  from  Pekin  to  Han- 
kaii  is.  he  says,  completed,  except  for  a  bridge  across 
the  Yellow  River,  which  is  a  formidable  under- 
takiog,  for  the  foundations  are  in  quicksand.  The 
Canton-Han -kau  Railway  has  not  yet  been  begun, 
bot  the  German  Railway  in  Shan-tung  and  the 
Northern  Chinese  Railways,  under  Mr.  C.  W.  Kinder, 
C.M.G.,  have  been  completed,  and  are  thriving 
^TKceedingly.  The  British  and  Chinese  Corporation 
began  the  construction  during  the  year  of  the  Shanghai- 
Nanking  Railway,  perhaps  the  most  promising  line 
in  China,  but  they  still  keep  locked  in  their  office 
the  concession  granted  seven  years  ago  for  the  Canton- 
Kou'loon  Railway,  an  essential  line,  one-fifth  of  which 
i»  in  British  territory-.  Mining  enterprise,  with  the 
exception  of  coal  mining,  shows  no  extension,  the 
work  being  burdened  with  impossible  regulations 
The  immense  general  wealth  of  the  Shan-si  province, 
•A'here  there  are  the  richest  coal  and  iron  deposits 
in  the  world,  still  awaits  railway  communication. 
A  narrow-gauge  railway  to  the  north  of  the  province 
is  now  being  constructed  by  a  French  company, 
while  in  the  south  of  the  province  the  Pekin  Syndicate 
has  surveyed  a  practical  route  of  the  highest  promise, 
and  will  begin  the  construction  of  a  railway  when  the 
negotiations  now  proceeding  in  Pekin  are  completed. 

Sir  Oliver  Lodge  versus  Fog. 

Sir  Ohver  Lodge's  attempts  to  combat  the  fog 
evil  are  worthy  of  all  praise,  and  even  if  only  partial 
success  attends  his  experiments,  he  will  have  earned 
the  gratitude  of  Londoners.  Sir  Oliver  states  that 
an  electrical  method  of  dissipation  is  not  the  right 
remetly  for  fog  produced  by  the  imperfect  combustion 
of  crude  fuel,  but  it  is  a  hopeful  and  proper  methotl 
of  attacking  a  natural  mist  in  places  where  it  inter- 
feres with  navigation  or  commerce.  The  electrical 
remedy  may,  nevertheless,  have  to  be  used  in  cities 
as  a  temporary  palliative  in  times  of  stress,  and  while 
better  methods  arc  incubating.  I'lic  cost  of  applying 
such  a  method  to  a  wliolc  city  is  probably  prohibitorv, 
but  there  arc  important  centres  where  any  means  of 
mitigating  the  nuisance  woul<l  seem  to  be  legitimate. 
Sir  Oliver  also  oHers  to  show  the  apparatus  to  a 
deputation  of  municipal  engineers  at  Birmingham. 
The  only  trrMiblc  in  that  while  fog  always  appears 
when  it  in  not  wanted,  it  Ib  inipoHMble  to  summon  one 
for  experimentation.  Ilownvrr,  if  the  deputation 
does  not  go  to  HirminghHm  the  apparatus  will,  we 
assume,  be  on  view  in  Lond(m  at  no  clintant  date. 


An  Automatic  Blue-Printing  Machine. 

The  accompanying  illustrationrepresents  an  automatic 
blue-printing  machine  or  photo  copier  for  making  copies 
from  tracings  by  electric  light.  It  is  designed  to 
overcome  the  diflficulty  experienced  in  making  very 
long  prints  such  as  are  required  for  railway  plans  and 
profiles,  designs  for  bridges,  ships  and  other  con- 
structional work.  Such  prints  are  usually  made 
in  sections  and  joined  together,  but  the  result  is  gener- 
ally unsatisfactory  owing  to  the  diversity  of  tints  in  the 
several  sections,  the  varying  shrinkage  of  the  paper  in 
drying  which  makes  it  impossible  to  obtain  continuity 
of  the  Unes. 

By  the  present  machine,  prints  may  be  made  in  a 
continuous  piece  up  to  any  desired  length,  while  the 
feeding  of  the  paper  and  the  tracing,  the  traversing 
of  the  lamp  across  theml  and  the  securing  of  the  necessary 
contact  between  them,  is  effected  automatically.  The 
rate  at  which  the  work  is  passed  through  the  machine 
is  adjustable  through^a  wide  range  to  adapt  it  to  tracings 
of  ditferent  density,  and  to  slow  and  rapid  printing 
papers,  and  the  whole  is  driven  by  a  small  electric 
motor. 

While  primarily  designed  for  the  production  of 
long  prints,  the  machine  is  equally  available  for  short 
lengths,  which  are  fed  in  one  after  another,  so  that 
while  one  is  being  printed  another  is  being  taken  out 
or  put  in.  The  machine  is  being  put  on  the  market  by 
Mr.  Leonard  Shaw,  of  39.  Victoria  Street,  London,  S.W. 
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NAVAL    NOTES- 

WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN   CONSTRUCTION    AND   ARMAMENT. 

(by  our  naval  correspoxdest.) 


HE  remarkable  ease  with  which 
the  changes  enainerated  in  the 
new  srheme  of  distribution  and 
mobilLsatioH  hftve  been  brought 
into  being  is  another  testimony 
to  the  foresight  and  attention  to 
det^iil  which  has  been  so  noticeable  in  the  poUcy  of 
the  Board  of  Admiralty  under  Lortl  ScllKirne.  The 
change  in  the  active  fleets,  as  in  the  reserve,  has 
proceeded  along  quite  normal  Unes,  and  the  trans- 
ference  of  certain  vessels  from  the  Metli terra nean 
to  the  new  Channel  IHeet  will  shortly  be  accomplished. 
In  the  Reserve  the  steps;  which  have  been  taken  are  also 
quite  normal,  and  the  preparation  for  the  commissioning 
of  vessels  with  nucleus  crews  during  the  first  four 
months  of  1905  are  practically  complete.  It  is 
intimated  that  the  following  ships  are  to  be  com- 
missioned in  Reserve  on  dates  approximating  to  those 
given  : — 

At  Portsmouth  i — Cr^ssy  on  February  jth,  on  paying 
o^:  Hindustan  on  April  ist,  on  completion,  preparatory 
to  conimissioning  for  active  service  :  Renown  on 
April  4th  (commissions  at  Devonport  with  Portsmouth 
crew) ;  Gtadtatm  on  Aprd  4th,  after  refit.  \t  Devon- 
port  :— Diamond  on  January  24th*  on  completion ; 
Ed^ar  on  February  ist,  after  refit;  Nih  on  Feburary  2Sth 
after  retit;  Emfjreiis  of  India  on  February  j8th,on  paying 
oh  ;  Comnmnw^aUk  on  Februarys  28th,  on  completion, 
preparatory  to  commissioning  for  active  service  ; 
Cametrvon  on  April  4th  on  completion.  Trafaliiar  on 
April  4th,  after  refit  (commissions  at  Portsmouth  \a  ith 
Devonport  crew).  At  Chatham  :  —  Dn'tt<f  on  January 
t7th,  on  paying  off;  Sapfihtrt'  on  January  17th,  on 
completion  ;  Royal  Oak  on  Febniary  jih,  on  paying 
off;  Vindiciive  on  February  14th,  after  refit;  Bacchante 
on  February  21st,  on  paying  off;  Talhol  on  February 
23rd.  after  refit  and  Blcnfnim  on  April  4th,  after  refit. 

The  appointments  of  Admirals  to  command  the 
scpiadron  in  commission  in  reserve  at  the  Home  ports 
have  also  been  made.  Rear  Admiral  W.  H.  B.  Graham, 
will  be  in  command  at  Sheerness,  Chatham  ;  Rear 
Admiral  C.  G.  Robinson,  at  Devonport;  and  Rear- 
Admiral  R.  L.  Groom e  at  Portsmotith.  A  large 
number  of  appointments  have  also  been  made  to  certain 
ships  which  are  to  commission  immediately  with 
nucleus  crews. 

One  effect  of  the  further  consideration  of  the  scheme 
has  been  to  lead  many  people  to  suppose  that  the 
preparation  of  Rosyth  as  a  naval  base  was  to  be  dis- 


continuevl  and  that  the  whole  project  would  \ye 
abandoned.  It  hardly  required  Lord  Selborne's  letter 
to  convince  students  of  naval  affairs  that  nothing  of 
the  sort  was  in  contemplation  at  the  Admiralty. 
Rosyth  will  serve  a  well*de fined  and  very  useful 
purpose  both  in  peace  and  wkt,  and  its  selection  for 
the  purpose  of  a  naval  base  caiLnot  fail  to  popu- 
larise the  Service  in  Scotland.  The  cases  of  Wei-hai- 
Wei  and  Rosyth  have  nothmg  in  common,  ami  to 
contpare  them  is  as  futile  and  unprofitable  as  it  was 
in  the  first  instance  to  compare  the  new  station  with 
Portsmouth.  It  was  never  intended  to  maice  St. 
Margaret's  Hope  more  than  a  secondary  bn.se  at 
first,  whatever  might  be  the  ultimate  development  of 
its  importance,  and  any  slight  modification  of  the 
original  plans  has  not  touched  the  fundamental 
objects  of  the  project. 

Bearing  on  the  same  subject  is  the  closing  of  the 
dockyards  at  Halifax,  Jamaica  and  Esquimalt, 
Ascension  and  Trincomalee.  None  of  these  estab- 
lishments are  hkely  to  be  required  even  for  serious 
repairs  now  that  the  onlv  vessels  cruising  in  these 
waters  will  he  the  ship*?  of  the  Particular  Ser\dce 
Squadron,  which  will  have  their  base  at  home  at 
Devonport.  Moreover,  it  is  one  of  the  provisions  of 
the  new  scheme  that  vessels  shall  be  made  to  rely  on 
their  own  resources  and  not  on  the  aid  of  dockyard 
hands  for  minor  repairs,  and  this  will  surely  be  most 
insistetl  on  in  the  training  squadron. 

The  British  navy  starts  the  new  year  under  iavour- 
able  conditions.  There  is,  it  is  true,  some  appearance 
of  a  delay  in  the  compbtion  of  the  current  ship- 
building progra-nme.  but  work  in  the  private  yards  is 
not  very  pressing  just  now,  and  if  the  contracts  for 
the  armoured  cruiser  Ofiun  and  the  fourteen  new 
torpedo  boat  destroyers  can  be  given  out,  there  is 
every  possibility  that  the  builders  could  get  them 
delivered  in  record  time.  Completing,  and  nearly 
ready  for  the  pennant,  there  are  three  battleships 
and  three  protected  cruisers,  and  a  large  number  of 
ohl  and  useless  vessels  are  being  cleared  away.  With 
the  college  at  Osborne  in  admirable  working  order, 
the  coUccje  at  Dartmouth  nearly  ready  for  opening 
by  the  Prince  of  Wales,  and  the  complete  abohtion  of 
of  the  old  insanitary  hulks  which  formerly  served  as 
barracks  and  training  establishments,  the  prospects 
(or  the  pi'rsotinet  are  as  satisfactory  as  well  could  be; 
moreover  the  Navy  enters  upon  the  year  1905  knowiag 
that  at  its  head  are  men  of  tried  and  proved  ability. 
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Steel  for  the  Manufacture 
of  Artillery*     . 


Bv    LiKrr.-Cou   Cieii.lo   (Spanish    Royal  Ai^tillkrv). 

This  article  will  be  the  more  interesting  to  readers  of  Pagp/s  Wkkkly  by  reason  of 
llie  notes  which  we  published  a  year  ago  giving  I^ieut.'Col.  Cubillo's  ideas  on  the  re  const  ruction  of 
the  Spanish  Navy,  LieuL-Col.  Ciibillo  is  ;i  vvell-knmvn  oHicer  of  the  Royal  Spanish  Arliilery, 
occupying  a  prominent  position  under  the  Spanish  Ciovernment.  He  is  t4  opinion  that,  with  the 
exception  of  annour-plate.  Ihe  constrLicHon  of  the  navy  can  and  should  be  effected  in  Spain.  The 
article  >s  chiefly  intended  to  show  the  present  state  of  the  iron  and  steel  industry  as  .ipplied  to  the 
manufacture  of  materials  for  cannon  in  the  United  State** — Ed. 


T  the  present  time  the  Midvale 
BT  WTiai  Steel  Compcmy,  of  Nice  town, 
fm,  ^Hi  Phiiacielphia,  together  with 
the  South  Bethlehem  t  om- 
pany,  both  in  the  State  of 
Pennsylvania,  are  the  only 
two  which  supply  artillery  materials  to  the 
United  States  Government. 

As  soon  as  it  was  deciried  that  steel  should  he 
the  only  metal  employed  in  the  mamracture 
of  United  States*  artillery,  the  suggestion  was 
made  by  a  number  of  people  that  a  class  of 
steel  commonly  manufactured  in  tliat  country 
should  be  emjiloyed,  in  order  to  avoid  tlie  delay 
which  a  thorough  training  in  the  makinf<  of  the 
class  of  Hlt^l  used  in  Europe  would  entaiL 
Fortunately,  these  ideas  which  would  lia\'e  led 
to  the  production  of  a  metal  inadequate  for 
artillery  use,  did  not  prevail. 

At  first  only  a  certain  tenacity  was  required 
in  England  for  mner  tubes  :   durabihty  was  not 


taken  into  consideration.  In  France,  besides 
tenacity,  a  certain  percentage  of  ductdity  was 
required.  In  (iermany  nothing  was  known,  as 
Krupp  refused  to  pubbsh  his  tests. 

DEriNmo     CAPINON     STEEU 

An  American  artillery  officer,  in  defining 
cannon  steel,  say^  that  it  should  possess  a  high 
elastic  limit,  good  ductility,  and  strong  tenacity 
to  resist  the  pressure  required. 

This  definition  appears  somewhat  incomplete  ; 
ho  does  not  take  into  account  the  great  heat 
occasioned  by  the  combustion  of  the  powder, 
nor  the  friction  of  the  gases  at  great  velocities. 
In  reality  it  is  difficult  to  make  a  metal  equal  to 
all  that  is  required.  It  is  difficult  to  produce  a 
metal  of  great  elasticity  and  ductility  with 
carbon  steel.  Great  elasticity  requires  a  hard 
metal  of  great  tenacity ;  great  ductility  is 
characteristic  of  soft  metals  with  a  low  elasticity. 
As  in  many  other  cases  this  question  has  been 
solved   by  a  compromise,  a  metal  between  the 
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two  extremes  of  hardness  and  softness  has  been 
employed,  and  to-day  the  composition  of  cannon 
steel  has  become  almost  identical  in  all  countries. 
The  following  is  the  result  of  tests  in  the 
U.S.A.  :— 

Elastic  Limit.     Tenacity.        Duclilitv.    Contraction. 
Kg.by.MNH.    Kg.  by. MNP.    Percent.        Percent. 

Barrels     . .  y^ 

Sleeves     . .  34 

Hoops      . .  35*6 
Cylindrical 

Hoops  . .  37*6  . .     G'j     . .     14     . .     20 

Cannon  metal  has  always  been  called  a  special 
steel.  In  reality  it  is  only  special  in  the  same 
sense  as  steel  for  rails,  boiler  plates,  or  naval 
construction.  The  great  difficulty  in  the  elabor- 
ation of  artillery  metal  is  the  enormous  masses 
which  have  to  be  handled. 

SPECIAL    DIFFICULTIES. 

The  series  of  operations  necessary  in  order 
to  convert  the  ingots  into  barrels,  sleeves  and 
hoops  present  great  difficulties  in  the  uniform 
heating  of  the  pieces.  In  the  case  of  the  barrels 
furnaces  of  twelve  or  fourteen  metres  in  height 
are  necessary,  and  a  uniform  temperature  is 
far  from  easy  to  obtain,  even  with  many  injections 
of  gas.  All  these  pieces  are  extraordinarily 
sensitive  to  the  action  of  heat,  and  when  sub- 
mitted to  the  high  temperature  of  the  hardening 
furnace.  Even  when  part  of  the  tube  is  subject 
to  the  heat  of  the  sun  and  the  other  part  is  in  the 
shade,  a  slight  twist  is  occasioned.  For  this 
reason,  when  the  Minister  of  War  gave  Messrs. 
Niles  an  order  for  the  construction  of  several 
steel  howitzers,  he  insisted  that  the  factory  where 
they  were  to  be  made  should  be  of  a  uniform 
and  constant  temperature. 

In  general  the  Americans  obtain  their  artillery 
steel  with  0*45  to  0*50  per  cent,  of  carbon.  This 
is  what  Trubia  is  attempting  to  do.  As  regards 
the  quahty  of  manganese  and  silica,  it  is  also 
in  about  the  same  proportion,  especially  man- 
ganese which  approximates  to  about  o*6o  per 
cent,  in  American  and  Spanish  steel. 


INTRODUCTION    OF    NICKBL. 

The  American  artillery  makers  do  not  limit 
themselves  to  carbon  steel  in  the  manufacture  of 
all  classes  of  guns.  The  mechanical  qualities 
of  nickel  were  observed.  This  metal  is  now 
employed  in  all  breech  screws,  and  in  rapid-fire 
guns  of  5  and  6  calibre.  An  elastic  limit  of 
50  kg.  per  square  millimetre  for  breeches,  and 
46  kg.  by  square  millimetre  for  rapid-fire  guns  is 
required. 

The  most  commendable  quality  of  nickel 
steel  is  its  high  elastic  limit  with  small  quantities 
of  carbon. 

After  the  difficulties  of  fusing  and  forging 
of  nickel  steel  have  been  overcome  there  still 
remains  the  machine  work — no  light  task, 
judging  by  the  waste  of  cutting  tools. 

THE    Ml  OVALE     FACTORY. 

This  factor}',  almost  entirely  devoted  to  the 
manufacture  of  cannon,  steel-castings,  and 
projectiles  intended  for  the  army  and  navy, 
is  situated  in  Nicetown,  one  of  the  suburbs  of 
Philadelphia.  Founded  in  1866  it  first  gave 
its  attention  to  the  making  of  locomotive 
wheel  tyres  with  crucible  steel.  Later  a  rolling 
mill  was  installed  to  produce  the  wire  required 
for  the  St.  Louis  and  Brooklyn  Suspension 
Bridges.  Subsequently  the  business  was  re- 
organised, Siemens'  furnaces  being  erected 
and  the  making  of  locomotive  tyres  was  again 
taken  up  as  well  as  other  forged  piece  for 
engines  and  other  similar  objects.  Attention 
was  also  paid  to  steel  for  rifles,  and  the  greater 
part  of  the  materials  used  by  the  Springfield 
factory,  including  those  for  cannon  proceeded 
from  the  Midvale  Foundry.  ''^l 

The  first  attempt  to  manufaglure  artillery 
materials  took  place  in  1877,  when  several  short 
tubes  were  provided  to  fine  sevei^  Parrott 
guns  of  100  and  65  lb.  The  results,  judging 
by  the  tests  made,  were  very  satisfactory ; 
later,  in  1878,  they  delivered  a  long  barrel  of 
soft  metal  for  the  conversion  of  a  25  centi- 
metre Parrott  gun  to  a  rifled  one  of  22  centi- 
metre. 
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Eventually,  in  1882,  they  received  a  con- 
tract from  the  Washington  Arsenal  for  the 
materials  for  15-centimetre  guns,  one  to  be 
hooped  with  steel  wire,  the  other  to  be  hooped 
with  steel.  This  gun,  the  first  of  15  centi- 
metre to  be  constructed  entirely  of  American 
steel,  gave  excellent  results  when  tested  at 
Annapolis.  It  is  clear  that  these  materials 
wrought  by  a  hammer  of  only  nine  tons,  the 
most  powerful  possessed  by  the  Midvale 
at  the  time,  could  not  equal  the  product  obtained 
to-day,  but  the  experiment  was  a  good  beginning 
and  persuaded  the  Company  to  instal  the  modern 
plant  necessary  for  the  construction  of  big 
guns. 

The  transformation  of  the  Midvale  Con.pany 
was  complete.  New  Siemens'  furnaces  of  great 
capacity  replaced  the  old  ones,  three  in  number, 
which,  together  could  only  produce  ingots  of 
thirty-four  tons.  A  34-in.  Whitworth  press 
replaced  the  steel  hammers. 

This  press  exerting  a  pressure  of  2,500  tons, 
enabled  the  Midvale  Company  to  turn  out 
thirty  centimetre  guns  in  1884- 1886.  The 
accessories  of  the  press,  pumps,  cranes,  pulleys 
and  shafting,  pedestals,  anvils,  tube  expanders, 
and  other  forging  tools,  were  similar  to  those 
used  by  Whitworth,  now  well  known  at  Trubia. 

A  more  powerful  press  is  to  be  installed  at 
Midvale  to  facilitate  the  making  of  the  30  and 
33-centimetre  guns.  The  hardening  depart- 
ment, in  which  oil  is  used,  is  well  mounted  and 
capable  of  handling  the  largest  pieces  constructed 
at  the  present  time. 

The  machine  shops  are  well  provided  with 
powerful  machines  and  tools  from  the  best 
American  manufacturers.  Midvale  does  not 
make  use  of  fluid  compression,  differing  entirely 
in  this  respect  from  the  Whitworth  process. 

They  employ  excellent  first  materials  in 
the  preparation  of  the  loads  for  its  Siemens' 
furnaces  ;  the  steel  destined  for  the  making  of 
guns  and  armour-piercing  projectiles,  prepared 
on  an  acid  bed,  necessitates  the  use  of  Swedish 


ingots  or  other  charcoal  pig  iron  of  great  purity 
as  regards  sulphur  and  phosphorus.  The  coke 
pig  irons  of  Europe  and  America  cannot  be  em- 
ployed without  risk  of  bad  results.  A  few  years 
ago,  when  the  Campanil  ore  was  worked  in 
the  Bilbao,  the  Trubia  factory  used  the  coke 
pig  irons  with  good  results.  Conditions  have 
changed,  however,  pure  ores  have  decreased  in 
the  Bilbao  district,  and  even  other  Spanish 
charcoal  pig  irons  are  not  employed,  as,  although 
they  possess  purity  in  regard  to  sulphur, 
they  contain  as  much  phosphorus  as  coke 
ingots. 

At  Midvale  the  steel  ingots  are  smelted  in 
ordinary  metallic  moulds,  octagonal  in  shape, 
with  concave  faces,  and  others  in  refractory 
moulds,  an  example  followed  by  some  other 
establishments. 

The  hardening  of  the  various  pieces  is  done 
in  oil,  the  furnaces  being  vertical  and  fired 
by  gas. 

At  first  it  was  thought  it  was  not  so  neces- 
sary to  take  much  care  in  the  selection  of 
materials  for  s:eel  castings  as  in  the  case  of 
wrought  or  rolled.  It  has  been  found,  however, 
that  phosphorus  is  equally  as  prejudicial  in  a 
casting  as  in  a  wrought  or  rolled  piece,  and  a 
limit  of  0*05  per  cent,  has  been  exacted. 

The  conditions  exacted  by  the  American 
Government  regarding  steel  casting  for  the 
army  and  navy  are  :  the  amount  of  phos- 
phorus must  not  exceed  o*o6  per  cent.,  and 
as  regards  calorific  treatment,  that  the  pieces 
should  be  reheated  unless  ordered  to  the  con- 
trary. 

Midvale  also  manufactures  armour-piercing 
projectiles  of  chromo-nickel  steel,  but  their 
tempering  process,  of  the  greatest  importance 
in  this  speciahty,  is  kept  secret.  They  are  not 
limited  to  the  manufacture  of  gun  materials, 
but  construct  disappearing  carriages  for  coast 
defence,  having  reached  a  calibre  of  30*5 
centimetres. 

(To  be  continued.) 
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LAUNCHES   AND   TRIAL   TRIPS. 


.  COMBINED     BUCKET    AND     PUMP     DREDQER. 

Messrs.  William  Simons  and  Co.,  Ltd.,  Renfrew, 
have  just  launched,  complete  with  steam  up  and  ready 
for  work,  a  very  powerful  dredging  vessel  of  their 
la  test  ^"design.  The  boat  is  named  the  Murikiku, 
and  she  has  been  built  to  the  order  of  the  Agent  General 
for  New  Zealand  Besides  being  fitted  with  a  special 
set  of  buckets  for  dredging  rocky  ground,  the  vessel 
is  fitted  with  a  sand-suction  pump.  The  buckets 
as  well  as  the  suction  pipe  are  made  to  dredge  to  a 
depth  of  40  ft.  The  hopper  is  arranged  in  such  a 
manner  that  the  dredgings  can  be  relifted  from  the 
hopper  and  discharged  over  the  side  by  a  special 
patent  arrangement  of  the  builders,  and  delivered 
ashore  through  a  long  line  of  floating  pipe  for  land 
reclamation,  or  into  barges  moored  at  the  side  of  the 
dredger.  Ordinary  hinged  doors  are  also  fitted  to  the 
vessel's  own  hopper,  so  that  the  material  can  be 
deposited  at  sea  when  require<l.  The  machinery 
consists  of  two  sets  of  triple-expansion  engines  and 
two  cylindrical  boilers  of  160  lb.  working  pressure. 

A    STEAMER    FOR    CUBA. 

The  new  steel  screw  steamer  Regina  left  Messrs. 
Workman,  Clark  and  Co.,  Ltd.,  fitting  out  basin  at 
Milewater  Wharf,  Belfast,  last  week,  for  a  trial  cruise 
in  the  Belfast  Lough,  prior  to  her  departure  for 
Havana.  The  Regiva  has  been  built  and  engined  by 
Messrs.  Workman,  Clark  and  Co.,  Ltd.,  to  the  order 
of  Messrs.  R.  Iruffin  and  Co.,  of  Havana,  and  is 
designed  to  carry  molasses  in  bulk  between  ports  on 
the  Cuban  coast  and  the  States.  The  propelling 
machinery,  which  has  been  constructed  by  the  builders 
at  their  engine  works,  consists  of  a  set  of  triple- 
expansion  engines  with  all  necessary  auxiliaries, 
supplied  with  steam  by  two  cylindrical  multitubular 
boilers. 

THE     NUMBER. 

Earle's  Shipbuilding  and  Engineering  Co.,  Ltd., 
of  Hull,  launched  on  December  30th,  the  Lucy,  a 
handsomely  modelled  steam  trawler,  built  to  the  order 
of  Messrs.  Moody s  and  Kelly,  Grimsby,  for  the  Fleet- 
wood Steam  Fishing  Company,  Ltd.  Her  dimensions 
are  126  ft.  Sin.  by  22  ft.  by  t2  ft.  lojin.  moulded,  and  she 
will  be  fitted  with  triple-expansion  engines,  having 
cylinders  I2jin.,  22  in.  and  36  in.  diameter  by  24  in. 
stroke,  supplied  with  steam  from  a  large  steel  boiler 
working  at  180  lb.  per  square  inch. 


THE    CLYDE. 

There  was  launched  on  the  21st  ult.  from  the  yard  of 
Messrs.  Murdoch  and  Murray,  Port-Glasgow,  a  steel 
awning  decked  twin-screw  steamer  for  cargo  and 
passenger  service  on  the  River  .\mazon.  On  leaving  the 
ways  the  vessel  was  named  Barao  de  Camcta,  and  was 
taken  in  tow  to  James  W^att  Dock,  Greenock,  where 
she  will  be  fitted  by  Messrs.  J.  G.  Kincaid  and  Co., 
with  compound  engines.  This  is  the  fourth  steamer 
built  by  this  firm  this  year  for  the  Amazon. 

WEST     HARTLEPOOL. 

On  the  22nd  ult,  Messrs.  William  Gray  and  Co., 
Ltd.,  launched  the  steel  screw  steamer  Jcthoii,  for 
Messrs.  A.  N.  Hansen  and  Co.,  Copenhagen.  She 
will  take  the  highest  class  in  Lloyd's  and  Norske 
Veritas,  and  is  of  the  following  dimensions,  length 
overall  381  ft.  6  in.,  breadth  50  ft.,  depth,  28ft.  4^  in. 
with  long  bridge,  poop,  and  topgallant  fore-castle. 
Triple-expansion  engines  are  being  supplied  by  the 
Central  Marine  Engine  Works  of  the  builders,  having 
cylinders  26  in.,  42  in.  and  70  in.  diameter,  with  a 
piston  stroke  of  45  in,,  and  two  large  steel  boilers 
for  a  working  pressure  of    80  lb.  per  square  inch. 

8ELBY. 

There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  Saturday, 
the  24th  ult.  a  handsomely  modelled  steel  screw  trawler, 
the  principal  dimensions  being  120  ft.  by  22  ft.  by 
13  ft.  The  vesel  has  been  built  to  the  order  of  Mr. 
H.  P.  Aspeslagh,  of  Ostend,  Belgium,  and  will  be 
fitted  with  powerful  triple-expansion  engines  by 
Messrs.  Charles  D.  Holmes  and  Co.,  of  Hull.  She  is 
fitted  with  all  the  latest  improvements  for  this 
class  of  vessel. 


Dockyard  Coal-Handling  Plant* 

Graham,  Morton  and  Co.,  Ltd.,  of  Leeds,  have  obtained 
the  contract  for  the  supply,  delivery,  and  erection  at  the 
electrical  generating  station  at  His  Majesty's  Dockyard, 
Devonport,  of  a  complete  coal-handling  plant,  including 
coal  bunkers,  stanchions,  girders,  flue,  and  coal  measuring 
and  weighing  apparatus,  and  all  accessories.  All 
materials  used  are  to  be  of  British  manufacture  through- 
out, of  the  best  of  their  respective  kinds  and  work- 
manship. 
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PRACTICAL  NOTES  ON  DRILLING  H0LE5. 

By  Valentine    Ryan. 


^HE  disadvantages  under  which  a 
drilling  machine  performs  the 
work  allotted  to  it,  as  com- 
pared to  the  other  machine  tools, 
are  often  overlooked.  Usually, 
the  latter  are  machining  on 
"the  working  parts"  of  the  plants  they 
deal  with  ;  these  parts  are  machined  on 
all  sides,  so  their  ultimate  shape  is  quite 
independent  of  the  character  of  the  casting.  In 
these  a  certain  amount  of  surplus  material  was 
provided,  so  as  to  permit  of  some  flexibility  in 
marking-off  and  machining  the  initial  surface. 
The  surface  thus  obtained  is  available  as  a 
groundwork  for  all  subsequent  marking-off  and 
machining  ;  when  chosen  with  discretion  it  leaves 
little  difficulty  for  obtaining  the  other  dimen- 
sions of  the  casting  to  the  required  degree  of 
accuracy.  Thus,  unless  the  casting  be  an 
awkward  one,  there  is  little  excuse  for  being  at 
fault  in  obtaining  the  initial  surface,  and  once 
this  is  available,  the  remainder  of  the  work  is 
greatly  facilitated.  Very  often  the  drilling 
of  a  hole  is  analogous  to  performing  the  second 
stages  of  the  machining  to  the  same  degree  of 
accuracy  as  before,  without  the  aid  of  a  finished 
groundwork  ;  this  is  especially  so  when  holes 
are  required  in  castings  upon  which  little 
machining  has  been  done.  Working  with 
other  machine  tools,  one  can  often  trace  the 
course  the  tools  will  take  throughout  its  travel, 
the  object  being  to  obtain  a  surface  of  which 
one  can  outline,  say,  two  or  three  sides  ;  in 
place  of  this,  how  often,  when  drilling  a  hole 
one  has  to  work  to  a  mere  centre. 

The  second  surface  of  a  casting  must  be 
machined  accurately  to  the  first,  the  third 
equally  so  to  the  first  and  second,  and  the 
fourth  to  the  first,  and  either  the  second  or  third 
surface.  The  greater  degree  of  accuracy  that 
is   required,   the   better   are   the   facilities   for 


obtaining  it.  Thus,  a  polyhedron  is  obtained 
by  a  series  of  distinct  operations ;  in  practice 
the  error  permissible  is  gradually  reduced,  and 
is  amply  compensated  for  by  the  increase  in  the 
facilities  afforded.  In  drilling  a  hole,  a  cylin- 
drical surface  has  to  be  obtained  in  a  single 
operation,  and  so  is  without  the  aid  of  any 
equivalent  process  for  eliminating  the  error,  or 
any  increased  control  over  the  casting.  In 
turn  ng,  a  little  surplus  material  obviates  the 
degree  of  accuracy  in  much  the  same  way,  but 
the  minute  accuracy  to  which  the  slide-rest 
works  to  the  line  round  which  the  material 
revolves,  results  in  the  production  of  accurate 
work.  In  this  case,  also,  a  cylindrical  surface 
is  required,  but  it  is  procured  by  slow  degrees, 
the  dimensions  required  being  attained  gradually. 
During  the  latter  stages,  a  perfectly  satisfactory 
surface  to  work  to  is  available  and  the  cylindrical 
surface  bears  a  uniform  ratio  to  that  which 
has  to  be  obtained  ;  or,  in  other  words,  the 
error  is  first  reduced  to  a  uniform  one,  it  then 
being  a  comparatively  easy  matter  to  deal 
with  the  latter.  Rimering  a  hole  is  analogous 
to  this,  but  only  in  exceptional  cases  do 
circumstances  permit  of  this  being  done.  Ad- 
mitted that  there  are  some  methods  of  rec- 
tifying errors  made  in  drilling  holes,  they  at 
the  best  of  times  only  effect  a  compromise. 
Accuracy  is  really  only  attainable  by  the 
drilling  machine  performing  the  work  correctly 
in  a  single  operation;  so,  compared  with  the  other 
machine  tools,  it  is  handicapped  to  a  greater 
extent  than  one  has  been  accustomed  to  think. 

SPECIAL    DIFFICULTIK8. 

To  drill  a  hole  is  one  of  the  easiest  operations 
a  mechanic  has  to  perform,  yet  it  occasionally 
calls  for  the  exertion  of  much  ingenuity  and 
care.  This  happens  when  the  hole  must 
occupy  a  well-defined  position  throughout  its 
ength  with  one,  two,  or,  perhaps,  three,  sides 
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of  the  material  in  which  it  is  drilled,  especially 
when  the  latter  affords  no  satisfactory  surface 
to  work  to.    The  most  obvious  expedient  is  to 
work   to   a   standard   set   of   templates,   as   is 
adopted  to  some  extent  in  all  works.     It  is  not 
easy  to  explain  why  this  cannot  be  followed  to 
a  greater  extent  than  is  found  possible  ;    there 
are  always  some  well-founded  reasons  for  doing 
so,  not  apparent  at  first  sight.     Sometimes  a 
modus  operandi  is  discovered   that  diminishes 
the  difficulties  considerably :  usually  an  undue 
amount  of  time  is  wasted  before  a  satisfactory 
one   is   arrived   at.     Some   of   the   precautions 
adopted   and   arrangements    found   convenient 
when  difficulties  of  this  kind  are  encountered 
should  be  welcome.     Those  dealt  with  in  this 
article  may  be   modified   in   various  ways,   as 
suggested  by  each  one's  experience,  or  for  the 
special  requirements  of  the  work  upon  which 
they  are  engaged. 

A    RELIABLE     DRILL-QAUQE. 

A  reliable  drill-gauge  is  a  great  help,  and  of 
these  there  are  many  on  the  market  :  mechanics 
usua  ly  prefer  those  having  only  the  range  of 
holes  met  with  in  their  particular  work  for 
which  reason  many  make  a  gauge  for  their  own 
use,  drilling  a  few  holes  now  and  then  when  a 
suitable  opportunity  offers.  That  shown  in 
fig.  I  will  be  found  of  special  service  to  brass- 
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FIG.    I.      DRILL    GAUGK. 

finishers,  and  by  using  the  dimensions  given 
the  gauge  will  appear  s\Tnmetrical.  If  they  are 
reduced,  the  holes  are  liable  to  get  distorted 
in  tempering.  The  figures  may  be  inscribed 
upon  the  gauge  by  coating  it  with  paraffin- 
wax,  being  careful  to  completely  till  the  holes, 
and  tracing  out  the  figures  with  a  fine  pointer. 
After  being  left  in  sulphuric  acid  for.  say,  half- 
an-hour,  the  figures  will  be  found  clearly  out- 
lined in  the  steel. 


When  working  with  B.A.  screws  in  brass,  the 
drills  for  tapping  one  size  of  hole  can  be  con- 
veniently used  as  a  clearance  drill  for  the  next 
smaller  size.  So  5  B.A.  tapping  is  just  the 
right  size  for  7  B.A.  clearance  ;  working  in 
iron,  the  7  B.A.  clearance  is  a  shade  too  small 
for  5  B.A.  tapping,  the  iron  being  more  brittle, 
the  tap  should  only  be  allowed  to  remove  as 
little  surplus  material  as  possible.  Working 
with  iron  matters  must  be  cut  much  finer  ; 
brass-finishers  now  and  then  overlook  this 
point,  and  broken  taps  are  the  result. 

DRILLING    SMALL    CA8TINQ8. 

Holes  are  sometimes  required  to  be  drilled 
and  tapped  in  the  centre  of  circular  pieces  of 
metal  the  latter  are  often  placed  in  the  chuck 
of  a  lathe  and  the  drill  fed  with  the  back-centre  ; 
the  centre  of  the  back  of  this  drill  is  grooved 
out.    as    shown    in  fig.  2.     Owing  to  constant 


FIG.   2. 

pressure,  the  centre  of  the  groove  will  run  out  ; 
to  prevent  this  a  smaller  hole  is  drilled,  say 
^  in.  deeper  :  this  is  sufficient  to  guide  the 
centre  when  the  groovtr  wears. 

Many  small  castings  are  required  to  be  drilled 
between  centres,  and  yet  it  is  not  found  expedient 
to  work  in  a  lathe.  A  centre,  as  shown  in  fig. 
3  screwed  on  to  a  drilling  machine,  is  of  great 
service  for  such  work.  A  pair  of  washers  are 
provided  to  facilitate  the  setting  of  the  centre  in 
hne  with  the  drill  :  in  the  majority  of  shops  this 
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plan  of  working  bet>^een  centres  in  a  drilling 
machine  seems  never  to  have  suggested  itself. 
It  is  surprising  how  easy  this  simple  device  will 
render  awkward  jobs. 
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Occasionally  it  is  difficult  to  drill  two  holes  in 
the  exact  relative  positions  required  ;  such  a 
difficulty  may  sometimes  be  overcome  by 
drilling  one  hole  first,  plugging  it  with  a  piece  of 
brass,  and  finding  the  centre  of  the  same  ;  then 
using  this  new  centre  to  mark-off  the  position 
of  the  second  hole.     In  fig.  4  is  shown  a  template 
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FIG.   4. 

in  which  the  bottom  of  a  big  hole  B  is  required 
to  be  flush  with  the  surface  of  A;  the  second 
hole  C  being  required  in  the  exact  centre  of 
B.  This  is  rendered  easy  by  confining  one's 
attention  to  drilling  B  in  the  position  required, 
and  marking-off  the  centre  of  C  as  described. 

SMALL    HOLES     IN     BRASS    STAMPINGS. 

Drilling  small  holes  in  light  brass  stampings 
entails  much  time  and  expense  ;  manufacturers 
avoid  this  by  stamping  out  as  many  holes  as 
possible.  To  ensure  good  work,  a  sample 
stamping  is  taken,  work  marked-off,  and,  per- 
haps, templates  made  from  it ;  it  will  be  sub- 
sequently found,  when  the  material  is  assembled 
and  fitted  together,  that  the  position  of  a  con- 
siderable percentage  of  the  holes  in  quite 
inaccurate.  The  result  is  that  many  of  the 
light  screws  in  the  equally  light  stampings 
have  to  be  screwed  hard,  and  the  threads  on 
either  not  infrequently  stripped.  It  would  not 
be  safe  to  estimate  the  quantity  of  material 
wasted  in  this  way — ^workshop  managers  do 
not  object  to  seeing  a  few  big  barrels  full  of 
such  stampings.  Nearly  all  this  waste  is  due 
to  the  sheets  of  metal  out  of  which  the  stampings 
are  made  being  slightly  buckled  ;  at  the  moment 
the  holes  are  stamped  the  plate  is  pressed  out, 
and  when  free  again  the  metal  springs  back 
into  its  former  shape,  thus  altering  the  relative 
position  of  the  holes. 


Placing  steel  centres  round  the  holes  in  gigs 
repays  in  all  cases  ;  when  a  little  experience 
is  obtained  in  doing  so,  the  loss  of  time  involved 
is  small  indeed.  The  gigs  should  be  well  tinned 
in  and  about  the  hole,  the  steel  centre  placed 
in  position  with  a  few  small  chips  of  solder 
around  it ;  a  small  blow-pipe  flame  will  quickly 
melt  these,  and  the  whole  should  be  instantly 
dipped  into  water.  This  method  has  the 
fol  owing  advantages  : — 

1.  It  does  not  alter  the  temper  of  the  steel, 
as  so  small  an  amount  of  heat  is  required ; 

2.  It  provides  the  necessary  solder  with  no 
surplus,  thus  making  a  neater  job  ;    and 

3.  The  steel  centre  can  be  fixed  firmly  in 
position,  there  is  no  liability  of  altering  the  same. 

When  drilling  smal  holes  in  round  rods  in  a 
gig,  the  drill  being  small,  is  flexible,  and  so  is 
liable  to  *'  run  out."  This  may  be  avoided 
by  making  the  steel  centres  1%  to  A  i'^-  high, 
which  provides  extra  bearing  surface,  keeps 
the  drill  true,  and  lessens  the  liability  of  it 
being  broken. 

CASTINQS    WITH     ONLY    ONE    SIDE    AVAILABLE. 

Occasionally  castings  are  met  with  which 
have  only  one  side  on  which  work  can  be  done, 
their  shape  rendering  the  other  side  inaccessible. 
This  difficulty  can  be  overcome  by  making  a 
hollow  gig  to  hold  the  casting  in  a  fixed  position, 
and  then  drilling  the  holes  in  it,  thus  i)ermitting 
of  the  only  side  available  being  utilised  to  fix 
the  casting  in  position,  and  at  the  same  time, 
enabling  the  holes  to  be  drilled  in  that  surface. 
A  typical  example  of  making  one  side  of  a 
casting  fulfil  a  twofold  purpose  is  afforded 
by  the    master-chuck    shown  in  fig.  5.     This 
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FIG.   5.      MASTER    CHUCK. 

is  screwed  on  to  the  headstock  of  a  lathe,  and 
is  designed  to  hold  a  casting  on  the    surface 
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H  H  by  means  of  screws  in  the  holes  shown ; 
the  large  holes  in  the  centre  of  the  chuck 
enables  the  casting  to  be  turned  out.  Positive 
carbon  holders  for  arc  lamps,  with  a  neck  on 
the  top  to  hold  the  washers  round  the  carbon 
in  position  are  made  in  this  way. 

OTHER     EXAMPLES. 

WTien  pedestals  are  required  to  be  fixed 
to  bed-plates,  the  oval-shaped  holes  in  the  former 
afford  the  useful  means  of  adjustment  ;  where 
such  holes  will  not  be  permitted,  the  degree  of 
accuracy  in  the  drilling  must  obviously  be  great. 
To  secure  this  accuracy  scribers  with  pointers 
at  the  end  (fig.  6)   are    made  an  easy  fit,  so 
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KIG.   6. 

that  they  will  freely  revolve  in  the  holes  in 
the  pedestals.  The  latter  are  set  in  position 
by  a  long  scriber  fixed  in  a  trial-bar,  and  the 
posit  on  for  the  holes  in  the  bed-plate  outlined 
by  such  a  scriber.  Balancing  booster  sets, 
consisting  of  four  armatures  directly  coupled 
together,  thus  forming  one  long  shaft  running 
in  five  bearings,  can  have  the  position  of  the 
pedestals  determined  by  this  means  with  sur- 
prisingly accurate  results. 

To  afford  the  necessary  guidance  to  the  drillers 
it  is  a  common  practice  to  make  four  centre- 
punch  marks  at  equal  distances  on  the  circum- 
ference of  circles  of  the  size  of  hole  required. 
Beginners  frequently  make  the  marks  of  un- 
equal size,  which  tends  rather  to  deceive  the 
drillers,  as  after  the  drill  has  been  at  work  for 
a  few  moments,  the  driller  looks  for  the  remains 
of  the  marks.  If  one,  or  ])erhaps  two,  are  bigger 
than  the  remainder,  he  proceeds  to  draw  the 
hole  in  the  direction  of  the  former. 

Holes  are  sometimes  met  with  that  are 
required  to  be  slightly  bigger  at  the  bottom. 
This  can  be  effected  by  drilling  the  hole  with 
a  V-shaped  drill,  and  then  grinding  the  drill 
out  of  centre,  wficn  the  depth  of  the  hole  is 
near  that  required. 


To  make  a  presentable  job  of  fitting  oil  lids 
on  pedestals  is  not  so  easy  as  would  appear, 
gigs  or  templates  cannot  be  recommended  for 
such  work.  The  only  satisfactory  plan  is  to 
fit  the  lid  on  temporarily,  leaving  some  surplus 
material  on  the  bosses,  the  lid  can  be  set  and 
holes  drilled  in  what  may  appear  to  be  the 
correct  position.  By  finishing  the  doors  after- 
wards any  inaccurary  in  the  drilling  can  be 
overcome  as  far  as  the  appearance  of  the  job 
is  concerned,  which  method  of  working,  though 
not  a  straight  one,  is  too  often  overlooked. 

ADVANTAQE8    OF    TWIST    DRILLS. 

Twist  or  fluted  drills  work  quicker  under 
given  conditions  than  V-shaped  ones,  a  fact 
that  is  clearly  recognised  by  mechanics,  but  a 
satisfactory  explanation  is  not  really  obtainable. 
The  following  reasons  have  suggested  them- 
selves to  the  writer.  A  big  percentage  of  the 
work  done  in  drilling  holes  is  expended  in 
driving  the  point  of  the  drill  by  small  stages 
deeper  into  the  material.  Owing  to  the  large 
bearing  surface  of  the  twist  drill  in  the 
holes,  this  penetrating  power  is  kept  con- 
centrated in  one  spot,  and  once  a  slight 
opening  is  made,  the  centre  of  the  drill  is 
kept  fixed  on  that  point,  thus  affording 
the  cutting  edges  an  opportunity  of  attacking 
fresh  material.  With  a  V-shaped  drill  the 
point  is  pushed  from  side  to  side  by  the 
cutting  edges,  while  owing  to  frequent  grinding, 
the  cutting  edges  of  V-shaped  drills  are  usually 
at  different  angles  to  the  centre  line  of  the  drill 
consequently  one  cutting  edge  will  not  follow 
up  the  work  done  by  the  other  ;  with  twist  dril  s 
the  tendency  is  to  distribute  the  work  more 
evenly.  As  the  grooves  occupy  symmetrical 
positions  round  the  centre  of  the  drill,  so  each 
cutting  edge  seconds  the  efforts  of  the  one  that 
preceded  it  in  removing  the  material.  The 
grooves  of  twist  drills  afford  a  satisfactory 
sliding  path  for  the  material  to  reach  the  surface, 
leaving  the  cutting  edges  freer  to  attack  fresh 
material. 
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125,000   H.P.  Electrical   Plant  of   the 
Toronto  and  Niagara  Power  Company. 


{CoMtinuid  from  page  693.) 


TME  large  gathering  dam  will  ensure  a  supply  of 
close  on  2,000.000  cubic  feet  of  water  per  minute. 
The  needs  of  the  station  of  the  Toronto  and  Niagara 
Power  Company  are  cstimatctl  at  700, uoo  cubic  feet. 
The  overflow  w^ill  pass  over  the  top  of  this  dam  in  a 
cascade,  thus  adding  to  the  picturesqueness  of  ttie  Falls. 

The  water  thus  gathered  will  be  conveyed  down- 
ward throngh  steel  tubes  to  the  water-wheels  located 
in  the  bottom  of  the  wheebpil,  and  the  differences  of 
level  provided  by  the  design  are  such  that,  after 
deducting  losses  from  friction,  and  the  velocity  of 
approach  and  discharge,  there  will  remain  an  operating 
head  of  143  feet  to  be  used  by  the  turbines.  The 
wheel-pit  is  provided  with  masonry  lining,  the  pro- 
vision that  the  turbines  and  all  the  machinery  above 
them  shall  rest  upon  solid  rock  foundations,  instead 
of  artilicial  supports,  as  has  hitherto  lieen  the  practice 
is  an  element  newly  adopted  for  this  construction, 
and  the  value  of  which  is  apparent. 

As  has  been  the  case  elsewhere,  the  formation  of 
ice  during  the  winter  months  is  one  of  the  serious 
problems  which  confront  the  hydraulic  engineer  at 
Niagara  Falls,  The  site  which  has  been  selected  for 
the  power  house  is  one  which  is  believed  to  offer  less 
trouble  from  this  cause  than  any  other  existing  or  con- 
templated plant  at  the  Falls,  Moreover,  before  the 
water  reaches  the  turbine  cliamber  it  will  have  to  pass 
through  two  rows  of  submerged  arches  and  then 
through  a  rack,  by  which  means  ice  and  floating 
debris  will  be  kept  clear  of  the  pumps. 

The  main  tunnel  will  be  about  25  ft.  m  diameter, 
speaking  roughly.  At  present  it  is  being  heavily 
timbered  foot  by  foot,  as  the  heading  is  blasted  out. 

The  labourers  are  mainly  Italians  and  colouretl 
men  here  and  throughout  the  works,  and  there  are  also 
a  number  of   P'rench-Canadians. 

A  gUmpse  of  the  Falls  which  few  people  are  pri%ileged 
to  obtain  is  to  be  had  from  the  mouth  of  the  tunnel. 
The  curtain  of  water  is  about  60  ft.  from  the  base  of 
the  rock  at   this  point,  the  roar  of  the  falling  water 


and  the  spray  which  is  hurled  up  in  clouds,  combining 
with  the  wind,  give  an  idea  of  resistless  force  which 
leads  the  beholder  more  than  ever  to  wonder  how  the 
works  he  sees  around  him  could  have  been  carried  out 

In  the  design  of  the  tunnel,  consideration  has  been 
given  to  the  fact  tliat  the  Horseshoe  Falls  are  con- 
stantly receding.  The  lining  of  the  first  three  hundred 
feet  from  the  outlet  mil  l>e  put  in  in  rings  of  6  ft.  lon^, 
so  that  as  the  Falls  recetle  and  the  tunnel  shortens 
by  the  breaking  away  of  the  surrounding  rock  the 
lining  will  break  away  in  clean  sections  and  leave 
a  smooth  surface  at  the  new  end  of  the  tunnel.  TEiis 
will  also  prevent  the  cracking  of  the  lining  back  of 
the  point  where  the  tunnel  breaks  away.  For  the 
rest  of  the  distance,  the  hning  will  be  of  hydraulic 
pressed  brick, 

In  the  crown  of  the  tail-race  tunnel  there  will  be 
constructed  a  light  gallery  for  observation  purposes 
allowing  an  inspection  of  the  interior  at  any  time 
without  liaving  to  shut  ofi  the  flow  of  water. 

THE  FOWER  HOU9E. 

It  is  asserted  that  there  will  be  uo  power-house 
in  the  world  to  compare  with  that  for  which  the  Elec- 
trical Developments  Company  have  had  plans  drawn. 
By  its  agreement  with  the  Government,  and  the  Victoria 
Park  Commissioners,  the  company  was  bound  to 
erect  a  building  which  should  not  detract  from  the 
appearance  of  the  Park.  The  style  of  the  Italian 
renaissance  has  been  adopted  by  Mr.  E.  J.  Lennox 
in  the  plans,  which  the  Government  and  the  commis- 
sioners ha\'e  approved.  The  building  will  be  about 
500  ft.  long,  70  ft.  wide,  and  40  ft.  high.  As  it  will 
only  be  a  few  yards  from  the  electric  car  hne,  and 
affords  an  excellent  view  of  the  rapids,  just  al>ove  the 
Falls,  there  is  li^jtle  doubt  but  that  the  power-house 
will  become  one  of  the  sights  of  the  Falls. 

For  the  above  information  our  thanks  are  due  to 
the  Electric  al  Development  Company,  of  Ontario,  Ltd.. 
and  their  Senior  Assistant  Engineer,  Mr.  Julian, 
Thomlev. 
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SIR  JOHN    ISAAC   THORNYCROFT,   F-R-S-,   LL.D. 


OIR  JOHN  ISAAC  THORNYCROFT,  the 
designer  and  builder  of  the  first  torpedo 
boat  for  the  British  Government,  was  born 
February  ist,  1843,  in  Rome,  where  his  parents, 
both  sculptors,  resided  for  the  purpose  of  study- 
ing their  art  amongst  the  marbles  of  the  Vatican. 
Although  an  artist  of  considerable  distinction, 
the  elder  Thornycroft  was  greatly  interested  in 
engineering  problems,  a  characteristic  which 
was  also  demonstrated  at  an  early  age  by  his 
eldest  son  John,  whose  tendency  in  this  direction 
was  enthusiastically  encouraged  by  his  father. 
He  was  educated  at  private  schools  and  when 
only  seventeen  years  of  age  he  constructed  from 
his  own  designs  the  steam  launch  ''  Nautilus," 
the  principal  dimensions  of  which  were  :  length, 
.36  ft.  ;  beam,  5  ft.  10  in.  The  young  engineei^'s 
vessel  was  a  complete  success  and  fully  justified 
the  general  interest  it  evoked. 

In  1864,  having  attained  his  majority,  Mr. 
Thornycroft  founded  the  shipbuilding  yard  at 
Chiswick  which  bears  his  name.  Here  he 
began  to  build  small  launches  and  to  concen- 
trate his  energies  on  the  further  development  of 
the  principles  of  construction  for  which  he  had 
already  established  a  reputation. 

After  building  a  number  of  vessels  he  tempor- 
arily abandoned  construction  work  in  favour  of  an 
appointment  in  the  shipbuilding  yard  of  Messrs. 
Wm.  Palmer  at  Jarrow.  Here  he  gained  much 
valuable  experience.  He  then  entered  the 
University  of  Glasgow  and  underwent  a  course 
of  studies  in  engineering  and  mathematics. 
Shortly  after  the  completion  of  his  University 
career  he  returned  to  Chiswick  with  a  well- 
grounded  knowledge  of  theory  combined  with 
practical  experience. 

His  next  venture  was  the  launch  of  the 
"  Miranda,"  the  importance  of  which  may  be 
gathered  from  the  fact  that  Lord  Armstrong 
and  Sir  Frederick  Bramwell  journeyed  specially 
to  Chiswick  in  order  to  witness  its  evolutions, 


and  the  latter,  in  1872,  discussed  the  **  Miranda 
in  a  paper    contributed  to  the  transactions  of 
the  Society  of  Naval  Architects. 

Mr.  Thornycroft's  reputation  as  an  inventor 
was  further  enhanced  by  the  completion  of  the 
**Gitana,"  a  vessel  which  had  the  closed 
stoke-hold  with  forced  draught,  locomotive 
boilers  and  engines  which  united  sti  ength  and 
lightness  in  what  was  then  the  most  desirable 
degree. 

Subsequent  years  to  a  great  extent  were  spent 
in  transferring  the  principles  of  the  "  Gitana " 
to  the  torpedo  boat,  giving  rise  to  an  industry  of 
which  Sir  John  is  the  founder.  Amongst  his 
inventions  may  be  mentioned  the  Thornycroft 
double  rudders  and  the  screw  turbine  for  shallow- 
draught  vessels.  Sir  John  is  also  the  inventor 
of  an  apparatus  for  steadying  the  roll  of  ships, 
and  he  designed  and  constructed  motor  steam- 
wagons  shortly  before  the  passing  of  the  Act 
which  legalised  their  use  in  this  country  ;  later 
on  he  designed  steam-wagons  which  in  com- 
petition gained  several  gold  medals,  and  in  1902 
won  the  ;^5oo  prize  offered  by  the  War  Office 
for  the  best  motor-driven  vehicle  suitable  for 
military  purposes.  But  his  fame  as  an  inventor 
is  chiefly  associated  with  the  development  of  the 
water-tube  boiler.  Of  course,  in  some  measure, 
the  principles  of  this  invention  were  theoretically 
already  known,  but  to  Sir  John  Thornycroft 
belongs  the  distinction  of  perfecting  the  scheme 
and  making  the  utilisation  of  the  water-tube 
boiler  advantageous.  As  will  be  remembered, 
the  boiler  was  shortly  afterwards  adopted  by 
the  Admiralty  on  an  extensive  scale,  and  it 
gradually  met  with  universal  approval. 

Sir  John  Isaac  Thornycroft  is  the  Vice- 
President  of  the  Institution  of  Naval  Architects  ; 
Member  of  the  Council  of  Mechanical 
Engineers ;  Member  of  the  Council  of  the 
Institution  of  Civil  Engineers,  and  a  Member 
of  the  Committee  of  the  Automobile  Club. 
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U-in^  Centre  Friction  Geared  Capstan  Lathe 

By  Messrs.  H,  W.  Ward  and  Co.,  Birmixgham. 


TXT'E  illustrate  on  pages  24  and  25  an 
ii-in.  centre  capstan  lathe  made  by 
Messrs.  H.  W.  Ward  and  Co.  This  machine 
is  particularly  adapted  for  machining  steam 
engine  parts,  gas  engine  parts,  motor-car  details 
such  as  pistons,  change  gears,  bevel  wheels, 
gear  covers,  etc.,  etc.  The  large  hole  through 
the  spindle  is  4!  in.  diameter,  enabling  the  lathe 
to  be  used  for  making  gear  blanks,  ballraces, 
etc.,  up  to  the  size  of  the  hole,  from  bars,  which 
is  of  course  a  much  more  economical  method 
than  making  them  from  forgings. 

The  headstock  carries  a  hardened  steel 
spindle,  which  runs  in  parallel  adjustable  gun- 
metal  bearings.  It  is  driven  by  a  three-speed 
cone  pulley  of  large  diameter  carrying  a  belt 
4^  in.  wide.  The  gearing  is  of  the  power  8  to  i , 
and  with  the  two-speed  countershaft  which  is 
supplied  gives  twelve  changes  of  speed  to  the 
spindle.  The  change  over  from  belt  to  gear 
drive  is  accomplished  by  means  of  the  lever  in 
front  of  the  headstock.  This  operates  a  friction 
clutch,  which  may  be  moved  over  while  the 
lathe  is  running. 

The  capstan  rest  is  arranged  to  move  along 
the  bed,  and  to  clamp  in  any  desired  position 
by  means  of  two  bolts  and  keep  plates.  The 
top  slide  is  very  stiff  and  extra  long,  giving  a 
useful  traverse. 

The  total  traverse  may  be  used  for  exception- 
ally long  jobs  by  throwing  the  automatic  revolve 
motion  out  of  gear,  and  revolving  the  turret  by 
hand — a  very  useful  feature  which  is  seldom 
found  on  this  class  of  tool. 

The  capstan  itself  is  hexagonal  in  form  loiin. 
across  its  flats,  and  tools  may  be  attached  to  it 
either  by  a  round  shank,  or  to  its  flat  faces  by 
means  of  four  screws  or  studs,  this  offering  a  very 
secure  method  of  holding  large  and  heavy  tools. 
Six  stops  are  provided,  one  for  each  tool,  and 


the  mechanism  operating  these  is  geared 
positively  to  the  turret,  so  that  whichever  way  the 
the  turret  is  turned,  the  right  stop  for  each 
particular  tool  is  always  brought  into  position. 
These  stops  are  adjustable,  and  act  as  dead  stops 
as  well  as  automatic  trips.  The  feed  to  the 
capstan  rest  is  driven  from  the  end  of  the  spindle 
by  a  covered  train  of  gear  and  a  three-speed  cone 
pulley,  and  then  through  two  changes  of  gear 
operated  by  one  of  the  levers  under  the  front  of 
^he  headstock,  thus  giving  six  changes  in  all. 
These  changes  are  arranged  in  a  ratio  best 
calculated  to  meet  the  different  requirements  of 
the  work. 

The  saddle  has  both  automatic  sliding, 
surfacing  and  screw-cutting  motion,  and  all  the 
feed  handles  are  interlocked,  so  that  when  one 
feed  is  in  action  none  of  the  others  can  be  put 
in  without  first  throwing  the  other  out  The 
top  slide  is  provided  with  a  square  turret  at  the 
front  and  a  square  tool  post  at  the  rear.  The 
square  tool  post  has  indexing  motion,  and  may 
be  locked  independently  of  this  in  any  desired 
position. 

Both  the  tool  posts  may  be  removed  when 
desired,  and  form  tools  or  any  other  necessary 
adaptation  fixed  by  means  of  the  tee  slots.  The 
feed  motion  for  the  saddle  is  driven  from  the 
rear  of  the  spindle  by  the  above-mentioned  train 
of  gear,  and  then  through  a  change  gear  box 
operated  by  three  levers,  giving  eight  changes 
of  feed  and  a  reversing  motion.  All  these 
changes  and  the  reversing  motion  apply  to  all 
the  three  feeds,  viz.  :  sliding,  surfacing  and 
screwcutting.  Four  automatic  and  dead  stops 
are  provided  independently  for  the  sliding  and 
surfacing  motions.  A  pump,  tank,  and  fittings 
are  provided  for  lubricating  the  work  when 
using  steel,  and  when  desired  an  oil-feed 
through  the  turret  is  supplied. 
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THE    UNDERTYPE    ENGINE. 

By  J.  C.  R.  Adams. 

{Con linucci  from  fage  969,  Vol.  V.) 

Previous  articles    on    the    subject   of    Portable  Engines    will    be    found    in    the    July,  August, 
September,  and  October  Numbers  of    Page's   Magazine,  and    in   the    subsequent    numbers    of 

Page's  Weekly. 


^  ESSRS.  DAVEY,  PAXMAX  AXD 
CO.,  of  Colchester,  were  very 
early  in  the  field  with  their 
Compound  undertype  engine, 
much  of  the  electric  light 
and  power  supplied  to  the 
South  Kensington  series  of  Exhibitions,  1883, 
and  onwards,  being  driven  by  Messrs.  Paxman's 
engines  of  this  class. 

ME88R8.    DAVEY,   PAXMAN    AND   OO.'S    UNDERTYPE 
COMPOUND. 

Fig.  6  illustrates  with  sufficient  accuracy 
the  design  of  both  the  compound  and  high- 
pressure  automatic  classes,  the  particular  engine 
shown  being  one  of  the  larger  sizes,  which 
from  25  n.h.p.  and  upwards  are  made  with 
cast-iron  built-up  girder  beds,  below  that 
size  being  mounted  upon  a  steel  channel  frame. 
In  general  arrangement  the  ^  engine  details 
are  similar  to  those  of  the  compound  portable 
engines  already  noticed,  and,  of  course,  the  same 
degree  of  efficiency  and  economy  is  obtained 
from    the    undertype    class. 


Horse  Power. 

Cylinler. 

Revs. 

Noml. 

Effective. 

Pla. 

Stroke. 

pir  Min, 

4 

7-10 

r,Jt 

12 

135 

6 

12-15 

«J 

12 

J  35 

8 

16-  20 

9^ 

12 

135 

10 

20-25 

lOi 

14 

120 

12 

24-30 

12 

14 

120 

DOUBLE 

CYLINDERS. 

8 

14-20 

^W 

I  2 

135 

10 

20-25 

7:' 

12 

135 

12 

24-30 

8 

12 

135 

14 

28-35 

H 

12 

135 

16 

32-40 

9\ 

12 

135 

20 

40-50 

xo\ 

14 

120 

25 

50-62 

\2 

14 

120 

30 

r.o-75 

13 

16 

105 

COMPOUND. 

Horse  Power. 

Effective 

Cylinder. 

Rev*. 

Total  W 

Noml.  (Economi- 

H.P. 

L.P. 

Stroke. 

Per  Min. 

Cwt. 

cal  Load). 

8          22 

5^ 

9 

14 

155 

89 

10          27 

6^ 

io\ 

14 

155 

108 

12          33 

7 

Hi 

14 

155 

128 

16         44 

8 

13 

14 

155 

176 

20         5  5 

9 

I4i 

16 

135 

203 

2;          68 

10 

16 

18 

120 

256 

30         82 

II 

I7i 

18 

120 

3b3 

35         96 

12 

19 

24 

90 

376 

40       no 

12} 

20 

24 

90 

404 

The  working  pressure  of  the  compound  engine 
is  140  lb.,  and  the  cylinder  ratio  is  about 
2 -6  to  I.  The  cranks  are  not  balanced,  but 
both  central  and  outside  bearings  are  pro- 
vided for  the  crankshaft. 

RU8TON>8    COMPOUND    UNDERTYPE. 

Messrs.  Ruston,  Proctor  and  Co.,  Ltd.,  of 
Lincoln,  also  make  a  speciality  of  the  under- 
tyi:)e  engine.  Fig.  7  illustrates  a  very  fine 
example,  built  for  the  Indian  North  Western 
Railway.  The  wrought-iron  girder  frame  (op- 
tional as  against  the  cast-iron  bed)  is  very 
strongly  attached  to,  and  stiffened  by,  the 
portion  of  the  cylinder  casting  projecting 
downwards,  to  the  planed  sides  of  which  the 
channel  girders  are  bolted.  At  the  other  end 
the  massive  cast-iron  ashpan  performs  a  similar 
function.  A  central  bearing  is  provided  for 
the  crankshaft,  which  is  a  machined  steel  forging, 
but  not  balanced.  In  the  12-h.p.  sizes  and 
upwards  a  fourth  bearing  is  supplied  outside 
the  flywheel.  The  crosshead  slides  are  cylin- 
drical, with  box-pattern  crossheads  having 
adjustable  slide  blocks,  and  the  connecting  rods 
at   the  crank  end  are  fitted  with  marine  type 
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brasses.  The  main  bearings  are  in  four  parts, 
with  vertical  and  horizontal  adjustments.  The 
automatic  expansion  gear  of  the  link  type,  vary- 
ing the  cut-off  between  the  limits  of  i  per  cent, 
and  60  per  cent.,  is  controlled  by  a  chain- 
driven  governor,  fitted  with  an  oil-cyUnder 
or  dashpot  to  ensure  steadiness  with  a  sensitive 
governor.  Generally  speaking,  the  equipment 
of  these  engines  leaves  nothing  to  be  desired. 

Fig.  8  shows  a  nearly  similar  engine,  but 
built  to  a  slightly  different  specification,  and 
fitted  with  condenser,  the  diverting  valve 
hand- wheel  for  which  is  seen  just  under  the 
barrel  of  the  boiler.  This  engine  is  fitted 
with  centrifugal  oilers  to  the  cranks,  and 
lubricating  arrangements  for  non-stop  running, 
but  these,  of  course,  are  not  part  of  the  regular 
equipment.  Messrs.  Ruston  manufacture  the 
compound  engines  in  the  following  sizes, 
viz.  : — 


DOUBLB    OYLINDKRS. 


1  Horse  Power. 
Noml.       Effective 

Cvlinders. 
HP.         LP 

Stroke. 

Revs., 
per  Min. 

Total 

Weight. 

Cwt 

6 

I  -16 

? 

8 

10 

200 

92 

8 

18-22 

5i 

9 

12 

180 

117 

10 

24-28 

6i 

loi 

12 

180 

127 

12 

30-35 

7 

II 

14 

155 

150 

U^ 

40-48 

8 

I2l 

16 

135 

190 

20 

';o-6o 

9 

14 

16 

135 

240 

25 

02-75 

10 

16 

18 

120 

286 

30 

75-90 

II 

17 

18 

120 

340 

35 

87-105 

12 

19 

20 

105 

404 

40 

100-120 

13 

20  h 

24 

90 

484 

50 

125-150 

14 

22\ 

24 

90 

565 

The  working  pressure  is  120  to  140  lb.,  and  the 
cylinder  ratio  is  2  J  to  i. 

The  single  and  double  cylinder  high-pressure 
engines  are  constructed  upon  the  same  lines  as 
the  compounds,  with  steel  channel  frames,  or 
cast-iron  bed  plates,  at  the  option  of  the  pur- 
chaser. They  can  be  fitted  with  automatic 
expansion  gear,  and  with  condensers  when 
desired. 

DIMENSIONS    OP    SINGLE    AND    DOUBLE    CYLINDER 


ENGINES. 


Horse 

P  >wcr. 

Cylindfr. 

Revs. 

Noml. 

Effective. 

Din. 

stroke. 

per  Min. 

3 

8 

6i 

10 

165 

4 

10 

7 

12 

140 

5 

13 

8 

12 

140 

6 

I"; 

8J 

12 

140 

7 

18 

9i 

12 

140 

8 

21 

10 

12 

140 

10 

28 

II 

14 

130 

12 

34 

12 

15 

125 

Total 
Weight. 
Cwi. 
46 
64 
70 
76 
84 

93 
no 
121 


8 

20 

6J 

II 

140 

96 

10 

25 

7* 

12 

.    140 

113 

12 

30 

8i 

12 

140 

124 

14 

36 

9 

14 

125 

141 

16 

44 

10 

H 

125 

152 

18 

54 

lOi 

15 

120 

177 

20 

60 

II 

16 

120 

195 

25 

70 

12 

17 

no 

262 

30 

80 

13 

18 

105 

312 

MESSRS.    MARSHALL'S    (P.    8)     UNDERTYPE,    8    TO 
85    H.P. 

Messrs.  Marshall,  Sons,  and  Co.,  Ltd.,  of 
Gainsborough,  make  their  compound  under- 
type  engines  up  to  35  n.h.p.,  as  fig.  9  (page  32), 
which  is  taken  from  a  30  n.h.p.  engine.  (The 
waterheater  shown,  as  well  as  the  non-stop 
lubricating  arrangements  are,  however,  not 
included  in  the  outfit).  The  boiler  is  here 
illustrated  uncovered,  to  show  the  riveting, 
but  is,  of  course,  in  practice,  lagged  and  finished 
off,  as  in  fig.  10.  Fig.  10  is  a  view  of  the  larger 
engines  (40  to  60  n.h.p.),  which  are  fitted  with 
Proell  expansion  gear,  in  place  of  the  Hartnell, 
used  in  the  smaller  sizes. 

MESSRS.      MARSHALL'S       (P.     4)      UNDERTYPE      40 
TO    60    H.P. 

The  leading  features  of  Messrs.  Marshall's 
undertype  engines  generally  are  steel-girder 
frames,  cylindrical  tnmk  guides,  outside  steam 
chests,  balanced  cranks  with  centre  bearing, 
and,  in  the  i6-h.p.  sizes  and  ui)wards,  an  ad- 
ditional bearing  outside  the  flywheel.  The 
Hartnell  governor  is  a  powerful  vertical  (as 
distinguished  from  Messrs.  Fowler's,  which  runs 
upon  a  horizontal  axis),  spring  governor  with 
inverted  arms,  acting  upon  a  radius-road 
working  in  a  slot  Hnk  of  the  usual  type,  and  thus 
varying  the  travel  of  the  expansion  valve — 
a  flat  slide  working  upon  the  back  of  the  main 
valve. 

Dr.  Proell's  gear,  as  used  in  the  larger  sizes 
{^^,  lo)  is  of  a  totally  different  construction. 
In  this  system  the  steam  is  admitted  to  each 
end  of  the  high-i)ressure  cylinder  by  a  double- 
seated  conical  lifting  valve,  worked  thus : 
From  an  eccentric  on  the  crank-shaft  an  in- 
clined flat  rod  leads  to  a  rocking  arm,  connected 
by  a  short  shaft  on  the  top  of  the  steam  chest  to  a 
double-armed  lever  at  right  angles  to  it.    The 


FIG,   9.      30    WH.P.    COWPOUXD    UNDERTYPE    ENGINE    BY    MESSRS.    MARSHALL,    SONS    AXD    CO.,    LTD. 


to-and*fro  movement  of  the  rocking  arm  trans- 
lated into  an  up-and-down  motion  of  the  double- 
armed  lever  lifts  alternately  the  steam  valves 
at  both  ends  of  the  cylinder  ;  and,  if  it  were 
not  for  the  interference  of  the  go%'ernor,  would 
lower  each  valve  on  to  its  seat  again  as  it  lifted 
the  other.  The  governor  has  the  effect  of 
'*  tripping  **  or  releasing  the  valves  at  a  point 
detennined  by  the  height  of  the  governor- 
sleeve,  which  may  he  an\^^here  between  o  and 
about  60  per  cent,  of  the  stroke.  The  sudden 
descent  of  the  valves  when  ''  tripped"  is  arrested 
by  the  air-valves  in  the  small  vertical  cyhnders, 
which  form  a  cushion,  and  let  the  valve  down 
quietly  upon  its  seats,  yet  quickly  enough  to 
give  a  shiir])  and  definite  cut-off  upon  the  in- 
dicator diagrams.  The  steam,  having  done 
its  work  in  the  high-pressure  cylinder,  is  ex- 
hausted through  another  set  of  ports  through 
slide  exhaust  valves,  worked  in  the  usual 
mannnen  These  are  balanced  valves,  i.e., 
relieved  of    the  i>ressure  upon  their  backs  by 


Boating  rings  in  contact  with  the  steam-chest 
covers.  The  low-pressure  cylinder  is  fitted 
with  shde  valves  upon  Meyer's  system,  in  w^hich 
the  virtual  length  of  the  expansion  valve  is 
altered  by  right  and  left-handed  screw  worked 
by  a  hand-wheel  outside  the  steam  chest,  and«l 
consequently,  capable  of  being  varied  by  hand 
w^hen  the  engine  is  running. 

Messrs.  Marshall's  dimensions  are  as  follows : 
for  compound  engines  at  140  lb.  pressure 
cylinder  ratio  averaging  2-56  to  i  :^ 


Horse  Power, 

Cylinder 

s. 

Re>-s 

Xoml, 

brieciive 
Non-con- 
dcnaing. 

Con- 
densing. 

Dia. 
H.P. 

Dla. 

Stroke. 

per 
Min. 

8 

54 

30 

5i 

9 

1 2, 

180 

10 

30 

39 

6\ 

lOi 

14 

'55 

12 

36 

46 

7 

Xl\ 

M 

155 

16 

48 

in 

X 

12J 

14 

155 

20 

60 

76 

9 

H 

16 

135 

^5 

75 

96 

10 

16 

18 

120 

50 

90 

1*5 

1 1 

17\ 

18 

120 

35 

105 

131 

ui 

i« 

18 

120 

40 

120 

i^b 

13 

21 

24 

90 

50 

iqo 

191 

14 

2Z\ 

24 

90 

fXJ 

180 

230 

I5i 

25 

^7 

80 

{To  be  conUnU€d.) 
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QUESTIONS    OF    THE    DAY. 

III. — The  National  Encouragement  of  the  British  Inventor:    How  can 

secured  ?    (Continued  from  page  970.) 


it  be 


WHAT    CONSTITUTES    A    PATENTABLE    INVENTION. 

On  the  vexed  question  as  to  what  should 
and  what  should  not  constitute  an  invention, 
we  have  received  an  interesting  letter  from 
Mr.  Henry  Davey,  of  Conaways,  Ewell,  Surrey, 
from  which  we  have  extracted  the  following  : — 

Faraday  discovered  an  electric  effect  by  turning 
a  coil  of  wire  in  a  magnetic  field.  It  required  invention 
to  give  practical  effect  to  this  discovery.  The  effect 
itself  was  new  and  any  mechanism  to  give  practical 
effect  to  it  must  necessarily  be  new  also. 

The  dividing  line  between  a  mere  new  combination 
of  parts  more  or  less  obvious  and  a  true  invention  is 
involved  in  subtlety.  Where  the  new  combination 
produces  a  scientific  result  unthinkable  to  experts 
generally,  then  it  is  distinctly  an  invention.  The 
inventor  has  been  more  far-seeing  than  the  experts. 

Inventions  are  sometimes  made  without  the  aid  of 
scientific  teaching  and  are  the  result  of  a  logical 
association  of  common  knowledge  in  the  mind  of  the 
inventor.  Accurate  observation  of  every  day  things 
combined  with  logical  methods  of  thought  and  a  true 
sense  of  practical  requirements  are  good  without 
scientific  attainment,  but  are  better  with  it. 

The  invention  of  the  first  steam  engine,  viz.,  that  of 
Newcomen,  was  the  result  of  the  logical  association  of 
common  knowledge  in  the  mind  of  the  inventor, 
guided  by  a  clear  insight  into  what  was  practically 
required. 

Watt's  improvement  on  the  Newcomen  engine  was 
not  the  result  of  a  scientific  discovery,  but  having 
observed  that  steam  was  condensed  by  cold  water 
and  that  the  steam  entering  the  Newcomen  engine 
cylinder  came  into  contact  with  cold  water,  he  set 
himself  the  problem  of  causing  the  steam  to  enter 
the  cylinder  without  coming  in  contact  with  the 
condensing  water,  and  that  it  should  only  do  so  on 
leaving  the  cylinder  after  having  done  its  work.  In 
his  own  words  he  succeeded  by  intense  thinking.  The 
logical  setting  of  the  problem  was  the  first  step,  then 
came  the  inventive  genius  in  arranging  a  combination 
of  valves,  pipes,  cylinders  and  pistons,  all  separately 
known  in  such  a  way  as  to  secure  the  desired  result 
in  a  practically  workable  form. 

When  he  succeeded  he  had  made  no  new  dis- 
covery, but  had  made  an  entirely  new  combination  of 
mechanism,  by  means  of  which  a  result  was  obtained 
not  obtained  before. 

It  may  be  asked,  is  not  a  new  combination,  although 


not  securing  any  new  result,  an  invention  ?  It  is,  in  a 
restricted  sense,  and  may  be  an  improvement  on  any- 
thing that  has  been  done  before,  and  in  that  sense, 
if  it  is  of  great  commercial  or  scientific  importance,  the 
inventor  should  be  granted  protection  for  his  invention. 
It  is  not  possible  that  the  Patent  Office  can  determine 
the  value  of  any  proposed  patent,  but  obviously  it  can 
help  the  inventor  by  giving  him  a  list  of  patents  already 
granted  which  appear  to  be  of  a  similar  nature.  To 
refuse  an  application  after  that,  because  of  anticipation, 
would  be  to  pass  judgment  on  patents  already  granted, 
and  to  invest  them  with  a  sort  of  title  to  validity, 
a  judgment  which  might,  if  the  refused  patent  had 
been  granted,  be  reversed  in  the  Law  Courts. 
THE  CLASSIFICATION   AND  ANALYSIS   OF   PATENTS. 

The  following  remarks,  anent  the  subject 
of  sub-division  of  an  invention  into  several 
patents  and  the  necessity  of  a  perfect  system 
of  classification  of  patents,  appear  in  the 
published  report  of  a  paper  read  at  the  Society 
of  Arts,  on  December  14th,  1904,  by  Mr.  C.  D. 
Abel. 

In  the  new  rules  lately  issued  by  the  Board  of 
Trade,  some  general  provision  has  been  made  in 
this  direction  by  the  statement  that  "  when  a  speci- 
fication comprises  several  distinct  matters,  they 
shall  not  be  deemed  to  constitute  one  invention  by 
reason  only  that  they  are  all  applicable  to  or  may  form 
parts  of  an  existing  machine,  apparatus  or  process,'* 
which  rule,  however,  will  of  course  apply  generally 
to  all  patent  applications,  and  the  difiicult  question 
will  arise  as  to  the  proper  definition  to  be  put  upon 
the  term  "  one  invention." 

It  would  appear  that  the  Comptroller  is  now  going 
to  adopt  a  definition  similar  to  the  German  one. 

The  efficient  carrying  out  of  the  new  system 
depend  probably  quite  as  much  upon  a  proper  classi- 
fication of  the  inventions  as  upon  the  number  and 
quality  of  the  examining  staff. 

The  search  as  to  the  novelty  of  an  invention  is 
obviously  enormously  facilitated,  if  one  has  close  at 
hand  a  complete  synopsis  of  all  prior  patents  in  any 
way  relating  to  the  invention  in  question. 

Now  the  most  perfect  system  of  classification  in 
existence  is  probably  that  carried  out  by  the  United 
States  Patent  Office. 

In  this  office,  the  subjects  of  invention  are  divided 
into  235  classes,  and  these  classes  are  distributed 
among  38  examining  divisions  of  the  office. 
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In  my  opinion,  a  separate  class  should  be  estab- 
lished not  merely  generally  for  machine  elements, 
but  for  every  separate  machine  element,  and  the 
specification  of  every  patent  relating  to  machinery 
should  be  carefully  analysed  to  see  if  it  contained 
any  new  or  improved  machine  element,  and  in  the 
event  of  there  being  such,  it  or  they  should  be  entered 
Into  the  corresponding  class  or  classes.  Every  division 
of  the  examining  staff  should  then  bo  supplied  with 
a  set  of  these  classes  for  machine  elements, 

No  doubt  the  carrying  out  of  such  an  elaborate 
analysis  of  all  patents— and  the  before  mentioned 
required  great  increase  in  the  examining  staff — 
would  entail  a  very  considerably  increased  expenditure 
in  the  Patent  Office,  to  which  our  Government  would 
no  doubt  object. 

INVENTION    THE     MAIN-SPRINQ     OF     MODERN 
COMMEROIAL    AND     INDUSTRIAL    ACTIVITY. 

Mr.  Abe^  in  the  paper  rel^erred  to  pa  d  the 
following  eloquent  tribute  to  the  mportance 
of  invention. 

But  I  say  that  in  view  of  the  great  advantages  that 
would  be  derived  therefrom,  both  by  inventors  and 
the  public  generally,  that  increased  expenditure  ought 
to  be  insisted  upon.  There  has,  in  fact,  been  a  great 
deal  too  much  false  economy  practised  heretofore  by 
the  Government  in  respect  of  the  Patent  Office,  and 
this  from  the  simple  fact  that  neither  the  Government 
nor  the  public  has  ever  estimated  at  its  true  value 
the  great  debt  this  country  owes  to  inventors  and 
their  inventions.  The  British  public  accepts,  as  a 
matter  of  course,  every  new  invention  that  is  brought 
before  it.  It  knows  nothing  of  the  toil,  the  expenditure 
of  capital,  the  hard  brain  work  to  which  inventors 
subject  themselves  in  order  to  bring  those  inventions 
to  perfection,  and,  consequently  it  docs  not  feel 
particularly  grateful  to  them. 

We  delight  to  honour  our  great  statesmen  and 
warriors,  even  to  the  extent  of  decorating  their 
statues  annually,  but  who  dreams  of  doing  honour 
to  our  great  inventors  ?  Yet  where  would  the  former 
be  without  the  latter  ?  Where,  I  ask,  would  be  the 
present  widespread  state  of  mental  culture  but  for 
the  invention  of  paper  and  the  printing  press  ?  Where 
our  great  maritime  commerce  and  our  magnificent 
colonial  possessions  across  the  seas  had  it  not  been 
for  the  invention  of  the  mariner's  compass  ?  Where, 
again,  woukl  be  our  great  manufacturing  industries, 
and  the  commercial  prosperity  arising  therefrom, 
but  for  the  inventions  of  men  such  as  Watt,  Crompton, 


Arkwright,  Stephenson,  Huntsman,  Whitworth, 
Fairbairn,  Bramah,  Bessemer,  Siemens,  and  a  host  of 
others  ?  Here,  no  doubt,  many  will  .say  :  Granted 
that  these  men  deserve  well  of  the  nation,  but  they 
had  their  reward  in  the  fortunes  they  made  out  of 
their  patent   rights. 

No  doubt  some  of  them  did  so,  but  also  many  of 
them  certainly  did  not  :  it  is  a  well-known  fact  that 
many  notable  inventors  died  in  poverty,  and  that  it 
was  only  the  manufacturers,  who  afterwards  adopted 
their  inventions,  who  made  money  by  them.  And 
even  of  those  inventors  who  eventually  did  reap 
pecuniary  benetit  from  their  inventions,  many,  in 
their  enthusiastic  belief  in  their  inventions,  had  spent 
almost  their  last  penny  in  costly  experiments  before 
they  attained  success. 

It  is  well  known  that  the  late  Sir  Henry  Bessemer 
spent  nearly  the  whole  of  his  capital  upon  his  invention 
before  he  was  rewarded  with  success.  Again,  the  late 
Sir  William  Siemens  himself  told  me  that  he  had 
spent  over  /lo.ooo  upon  his  regenerative  furnace 
invention  l)eforc  it  was  commercially  successful. 

Thus,  it  is  as  much  the  indomitable  courage  and 
perseverance  of  these  inventors,  as  their  inventive 
genius,  that  should  command  our  admiration  and 
gratitude. 

If  then  we  owe  so  much  to  inventors,  without 
adequately  recognising  their  merits,  let  us  at  any 
rate  do  full  honour  to  an  institution  that  may  well 
be  considered  as  the  representative  of  their  genius 
and  labours.  Let  us  make  the  Patent  Office  as 
perfect  a  technical  institution  as  it  is  possible  to  be, 
thoroughly  equipped  »n  every  respect  for  carrying  out 
the  duties  it  has  to  perform. 

The  German  Kmpire,  with  its  comparatively  limited 
finances,  is  now  spending  nearly  a  million  sterling 
upon  a  new  patent  office  of  palatial  proportions  ;  if 
we  are  content  to  forego  such  magnificence,  let  us  at 
any  rate  not  grudge  a  few  thousands  for  perfecting 
the  administration  of  our  Patent  Office.  At  the 
present  tlay,  considerably  over  ;^  100,000  surplus 
income  derived  from  the  pockets  of  inventors  Hows 
annually  from  the  Patent  Office  into  the  coffers  of 
the  Treasury. 

The  Patent  Office  instead  of  being,  as  it  now  is,  a 
mere  branch  of  a  second-rate  Government  Depart- 
ment, should  be  elevated  to  the  position  of  an  in- 
dependent Government  Department,  directly  re- 
sponsible to  the  Cabinet  and  Parliament,  as  constituting 
the  worthy  representative  of  one  of  the  main  sources 
of  England's  greatness  and  prosperity. 
{To  be  coniinued.) 
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PROPOSED    THAMES    BARRAGE. 

At  a  meeting  of  this  Society,  held  at  Caxton  Mall, 
Westminster,  yesterday,  a  paper  on  this  subject 
by  Mr.  James  Casey  was  on  the  agenda,  of  which  the 
following  is  an  abstract  :  — 

In  the  author's  opinion  the  scheme  offers  a  solution  to 
the  complicated  problem  of  attempting  to  remove 
the  difticulties  and  inconveniences  attending  the 
navigation  of  the  Tliames,  owing  to  the  increasing  size 
of  steam  vessels,  and  in  properly  controlling  the 
enormous  volume  of  commerce  tiowing  into  and  out 
of  the  Port. 

The  tidal  portion  of  the  River  Thames  proper, 
extending  from  Gravesend  to  Teddington,  is  33  miles 
in  length  in  a  direct  course,  but  owing  to  the  various 
bends  and  windings  in  the  upper  and  middle  reaches, 
is  about  46  miles  in  length,  a  difference  of  13  miles. 
The  width  of  the  river  at  Gravesend — and  here  it 
is  proposed  the  barrage  should  be — is  about  2,400  ft., 
with  a  depth  at  low  water  of  45  ft.  The  width  of 
the  river  at  London  Bridge  is  650  ft.  at  low  water, 
with  a  depth  of  10  ft.,  and  the  width  of  the  river 
at  Teddington  is  250  ft.,  with  a  depth  at  low  water 
of  about  6  ft.  The  average  width  of  the  river 
between  Gravesend  and  Teddington  is  about  one- 
third  of  a  mile,  and  the  current  about  four  knots, 
the  rise  of  tide  being  from  15  ft.  to  20  ft.  9  in.  at 
Gravesend,  and  17  ft.  to  21  ft.  at  London  Bridge. 
The  fall  of  the  river  bed  from  below  Teddington 
is  about  I  ft.  in  tiie  mile,  and  free  of  any  rapid 
currents. 

It  will  be  interesting,  says  the  author,  to  note 
the  various  limits  of  navigable  depths  at  low  water 
Spring  tides  from  Gravesend  to  London  Bridge,  as  the 
river  is  at  present.  From  Gravesend  to  Crayford- 
ness  the  limit  is  26  ft.  draft  at  low  water  Spring 
tides,  and  from  Crayfordness  to  Halfway  Reach 
the  limit  is  20  ft.  From  Halfway  Reach  to  Surrey 
Commercial  Docks  (eastern  end)  is  15  ft.,  and  to 
London  Bridge  under  10  ft.  From  this  15  ft. 
limit  the  Royal  Commission  proposed  dredging  the 
river  to  a  depth  of  30  ft.  at  low  water  Spring  tides 
4lown  to  Gravesend. 


THE    QRAVESEND    LOOKS. 

The  proposal  for  constructing  a  barrage  across 
the  river  from  Gravesend  to  Tilbury,  of  solid 
concrete  with  granite  facings,  provides,  says  the 
author,  tor  four  locks,  two  of  which  are  to  be  i, 000  ft. 
in  length,  and  two  of  8(X)  ft.,  and  100  ft.  and  Soft, 
in  width  respectively,  provided  with  internal  steel 
gates  tlividing  them  into  lengths  of  300  ft.  and  700  ft. 
in  the  case  of  the  larger  locks,  and  }(.h)  ft.  and  500  ft. 
in  the  case  of  the  lesser  ones.  In  addition  to  the 
outer  gates,  a  number  of  adjustable  steel  sluices 
will  also  be  provided,  litted  at  the  top  and  bottom 
of  the  barrage,  and  having  sutticient  area  to  regulate 
the  How  and  necessary  scour  of  the  river  bottom 
during  ebb  tide.  In  the  base  of  the  barrage  would 
be  constructed  a  railway  tunnel  connecting  Kent 
and  Essex  with  the  northern  lines,  which,  from  a 
commercial  and  strategic  point  of  view,  would  be 
most  valuable.  At  present  all  passengers,  goods, 
and  luggage  traffic  to  and  from  the  Continent 
has  to  pass  through  London,  there  being  no  alternative 
route,  but  if  this  railway  connection  were  made,  the 
traffic  passing  between  the  Continent  and  the  eastern 
and  midland  counties  and  Scotland  would  pass 
directly  through  without  change  of  carriage,  or 
touching  London 

As  to  the  strategic  value  of  the  tunnel  railway 
the  author  points  out  that  it  would  be  about 
12  miles  from  Woolwich  Arsenal  on  the  west 
side,  and  7*5  miles  from  Chatham,  the  great  naval 
dockyard  on  the  east  side,  thus  affording  direct 
and  speedy  means  for  the  prompt  shipment  of  men 
and  material  from  these  respective  depots. 

Over  the  barrage  it  is  proposed  to  have  a  road- 
way for  vehicular  traffic,  and  the  locks  would  be 
worked  electrically  from  a  dynamo  station.  .V 
pilot  tower,  from  which  the  traffic  could  be  regulated, 
and  the  locks  and  movable  bridge  controlled,  also 
i'orms    part  of  the  scheme. 

The  number  of  vessels  passing  in  and  out  of  the 
Fort  at  Gravesend  during  the  year  ending  June. 
1903.  was  49.545,  but  the  number  of  small  craft, 
barges,  tugs,  etc.,  of  45  tons  register  and  less  is 
stated  to  be  about  3,420  per  week,  or  about  2j 
in  the  hour.  The  four  proposed  locks  working 
24  hours  per  day,  would  be  capable  of  passing  396 
ships,  and  2,628  barges  and  small  craft  in  one  day. 
There  being  a  level  twice  in  the  24  hours,  and  specia 
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provision  made  for  passing  in  and  out  by  the    aid 
of    motor    capstans    and    kindred    appliances. 

On  completion  the  barrage  would  hold  up  a  volume 
of  fresh  water  from  Gravesend  to  Teddington  equal 
to  4,860  million  cubic  feet.  The  daily  flow  over 
the  weir  at  Teddington.  i.e.,  the  average  total  daily 
supply  of  freshwater,  exclusive  of  the  water  taken  by 
the  London  Water  Companies,  amounts  to  1 1 3.000,000 
cubic  feet,  independent  of  the  additional  affluents 
from  the  River  Lea  and  Essex  streams,  of  streams 
on  the  south  bank,  and  of  sewage  effluents  from 
Barking  and  Crossness  and  storm  overflows.  Taking 
everything  into  consideration  the  total  is  202,000,000 
cubic  feet,  and  taking  the  value  of  the  river  at 
4,860,000.000  cubic  feet,  the  daily  discharge  will 
at  least  be  about  one  twenty-fourth  with  a  steady 
downward  flow  of  about  a  mile  to  a  mile-and-a-half 
per   hour   always   running   seaward. 

COST    OF    CONSTRUCTION. 

The  cost  of  construction  of  the  barrage,  tunnel 
and  auxiliary  works  is  estimated  at  ;^4, 100,360, 
and  the  time  required  for  completion,  three  years, 
so  that  having  regard  to  the  magnitude  of  the  work, 
the  amount  is  not  unreasonable  in  comparison  with 
the  purchase  of  docks,  creating  new  ones,  dredging 
extending  over  ten  years  in  the  river,  at  a  proposed 
combined  outlay  of  ;£37, 000, 000.  In  connection 
with  the  dredging  scheme,  it  must  be  borne  in 
mind  that  there  is  a  probability  of  the  wharves 
giving  way,  as  recently  occurred  at  Barking,  and 
at  the  Port  of  Boulogne.  At  the  latter  place  the 
dredging  undertaken  with  the  view  of  enabling 
the  cross  Channel  steamers  from  Folkestone  to  get 
in  at  low  water  has  caused  several  hundred  yards 
of  quay  to  sink  some  feet,  and  the  masonry  to  crack 
through  from  top  to  bottom.  The  French  engineers 
are  excavating  behind  the  masonry  in  the  hope 
of  getting  a  new  foundation,  but  it  means  great  ex- 
pense. 

The  possibilities  of  the  barrage  as  a  storage 
reservoir  of  fresh  water  must  not  be  lost  sight  of. 
It  will  contain  nearly  a  year's  supply,  even  at  the 
estimated  requirements  of  1941,  and  the  fact  that 
the  new  storage  reservoirs  constructed  at  Staines 
and  other  places  are  nearly  all  by  some  over- 
sight built  outside  the  line  of  fortilications 
for  the  defence  of  London,  gives  additional  value 
to  the  barrage  scheme.  It  is  only  during  the 
months  of  August  and  September,  as  a  rule,  and 
then  for  a  short  period,  that  the  supply,  including  the 
water  drawn  by  the  companies,  is  below  the 
66,000,000  cubic  feet  paHHing  over  the  weir  daily, 
but  as  the  Thamen  an<l  Severn  canal  has  been  opened 


for  through  traffic  recently,  after  being  practically 
derelict  for  years,  the  author  points  out  that  it  would 
not  be  a  difficult  feat  of  engineering  to  tap  the  Severn 
River,  and  thus  have  an  additional  supply,  that  so 
far  as  London  is  concerned  would  settle  the  water 
question  without  going  to  Wales  or  some  other 
source  at  an  estimated  cost  of  £24,000,000  as  proposed 
by  the  London  County  Council. 

When  the  river  is  held  up  by  the  barrage,  the 
present  unsightly  mud  banks  will  be  covered,  and 
it  will  be  possible  to  develop  the  large  areas  of 
sloblands  lying  idle  on  both  sides  of  the  river  below 
the  levels  of  Trinity  highwater  mark, between  Woolwich 
and  Gravesend.  The  barrage  will  prevent  flooding 
from  the  sea  ;  pumping  arrangements  are  now 
being  installed  by  the  London  County  Council 
on  both  sides  of  the  river,  for  draining  and  preventing 
overflow. 

A  DEEP  WATER  CHANNEL  TO  THE  NORE. 
Below  Gravesend  it  is  necessary  that  a  channel 
of  30  ft.  to  32  ft.  in  depth  at  low  water  Spring  tides 
should  be  obtained  to  the  Nore.  At  present  vessels 
drawing  from  24  ft.  to  25  ft.  cannot  get  to  Gravesend 
through  the  present  channel  at  low  water  without 
running  the  risk  of  grounding.  Consequently  they 
prefer  to  anchor  and  come  up  with  the  rising  tide. 
At  Gravesend  there  is  40  ft.  to  45  ft.  at  low  water, 
and  at  the  Ooze  deep  (to  the  east  of  the  Nore  Light- 
ship) there  is  50  ft.  at  low  water.  Thus  it  would 
not  be  a  difficult  matter  to  secure  by  mechanical 
means  a  through  channel  waterway.  But  to  place 
training  walls  on  the  north  side  from  Canvey  Island 
would,  as  suggested  by  the  1894  commission,  be  a 
great  mistake,  because  there  exist  in  this  district, 
within  an  area  of  a  few  miles,  some  important 
factors  that  regulate  the  ebb  and  flow  of  the 
tides.  On  the  north  side  there  is  Canvey  Island,  with 
its  creeks  ;  on  the  south  side  the  Isle  of  Grain, 
with  its  creeks,  and  the  mouth  of  the  River  Medway. 
At  the  Nore  the  ebb  tide  coming  down  from  Gravesend 
is  about  spent,  and  the  sand  and  mud  in  suspension 
are  deposited  ;  the  same  may  be  said  with  regard 
to  the  creeks,  and  finally  with  regard  to  the  Medway. 
Thus  there  is  a  confluence  of  tides  and  cross-currents 
at  the  Nore,  all  enfeebled,  and  consequently  sand- 
banks occur.  In  the  estuary  the  entrance  to  the 
Swin  Channel,  too  narrow  at  present,  has.  owing 
to  its  proximity  to  the  shore,  the  upper  current 
running  in  an  opposite  direction  to  the  lower  one, 
so  that  vessels  in  ballast  using  this  Channel  to  and 
from  the  north  do  not  answer  their  helm,  and 
consequently  there  are  more  collisions  and  wrecks 
in   this  channel  than  in  all  the  others.     Therefore 
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the  Barrow  Channel,  which  is  both  wide  and  deep, 
should  be  utilised.  As  to  the  suggestion  that  a 
direct  straight  channel  might  be  made  from  the  Nore 
to  the  Alexandra  Channel,  it  could  certainly  be 
done,  but,  as  to  maintaining  it,  the  author  has  great 
doubts,  and  therefore  agrees  that  the  Edinburgh 
Channel,  although  some  miles  longer,  is  safer, 
and  not  so  liable  to  silt  up,  being  protected  from 
the  North  Sea  by  the  Long  Sand. 

The  volume  of  the  water  in  the  estuary  is  computed 
to  be  at  high  Spring  tides  70,200,000,000  cubic  ft., 
and  at  low  water  30.500,000,000  cubic  ft.  What 
is  known  as  the  tidal  wave  arises  from  the  heaping  up 
of  the  waters,  and  as  the  wave  approaches  the  in- 
dented coast  line  its  process  is  stopped,  and  the 
water  being  confined  in  the  narrow  channels  fills 
up  the  estuaries  and  creeks,  and  in  those  cases  the 
tide  is  higher  than  the  open  seas.  In  shallow  water 
such  as  the  North  Sea  and  Channel,  the  tides  seldom 
exceed  15  ft.  rise,  and  15  ft.  Spring  tide  at  the 
Nore. 

THE    CHARLES    RIVER     BARRAGE. 

The  United  States  Government  have  for  some 
years  past  contemplated  putting  a  barrage  across 
the  Charles  River  at  Boston,  which  river  is  similar 
in  many  respects  with  the  Thames,  but  not  so  large 
in  volume.  After  most  searching  inquiry  from  an 
engineering  and  sanitary  point  of  view,  they  have 
now  decided  to  erect  the  barrage,  and  commenced 
operations  in  June  last.  A  special  report  has  been 
published  and  issued,  which  will  be  found  most 
interesting  and  instructive. 

The  adoption  of  the  Thames  barrage,  as  a  whole, 
deserves,  in  the  opinion  of  the  author,  the  most  careful 
and  serious  consideration  of  the  naval  and  military 
authorities. 

INSTITUTION   OF   MECHANICAL 
ENGINEERS. 


IMPACT    TESTS. 


HEAT    TREATMENT     EXPERIMENTS    WITH    CHROME 
VANADIUM    STEEL. 

AT  the  last  meeting  of  the  Society  there  was  an 
interesting  discussion  on  the  latter  paper, 
reported  in  last  week's  issue,  and  for  the 
illustrations  to  which  we  beg  to  acknowledge 
our  indebtedness  to  the  Institution  of  Mechanical 
Engineers,  who  lent  the  original  photographs  from 
which  the  blocks  were  made. 

The  discussion   was  a  joint  discussion  on   the   two 
papers,   "  Impact   Tests    on    the    Wrought    Steels    of 


Commerce,"  and  "  Heat  Treatment  Experiments  with 
Chrome  Vanadium  Steel." 

Captain  Sankey,  one  of  the  authors  of  the  latter  paper, 
drew  attention  to  the  remarkable  properties  of  chrome 
vanadium  steel,  and  specially  drew  attention  to  the 
fact  that  when  the  material  was  soaked  for  three  hours 
at  T,200  deg.  Cent.,  it  gave  considerably  better  results 
than  when  soaked  for  twelve  hours  at  the  same 
temperature.  .Xlso,  in  the  former  case,  the  structure 
was  not  neadv  so  ruined.  Various  mo.iifications  had 
been  made  in  Professor  Arnokl's  machine  for  th^s 
case,  which  modified  some  of  the  results.  One  altera- 
tion that  had  been  made  was  that  the  stroke  had  been 
altered  from  i\  in.  to  2  in.  .Although  these  alterations 
were  only  small,  he  pointed  out  that  the  results,  in 
order  to  be  comparable  with  the  rest,  must  be 
multiplied  by  two,  thus  l)ringing  the  value  to 
approximately    1,600. 

The  Pref>ident,  in  thanking;  the  authors,  said  he 
had  rereiveil  a  letter  from  Sir  William  Roscoe,  who 
regretted  his  inability  to  be  present  at  the  meeting, 
as  it  was  a  subject  in  which  he  had  been  interested  for 
fifty  yearb.  It  would  be  remembered  that  Sir  William 
Roscoe  was  one  of  the  first— if  not  the  first — to 
separate  vanadium. 

Dr.  Carpenter  pointed  out  that  the  National 
Physical  Laboratory  determined  the  recalescence  point 
of  this  steel  bv  a  differential  method,  and  made  the 
average  705  deg.  Cent. — 1,301  deg.  Fah. — with  a 
temperature  of  maximum  intensity  of  about  740  deg. 
Cent. — 1364  dcE^.  Fah.  He  thought  there  might  be 
some  doubt  as  to  how  these  figures  were  arrived  at, 
and  stated  that  they  were  obtained  from  the  cooling 
curve. 

THE    VALUE    OF    VANADIUM    AND    CHROMIUM. 

Professor  Harbord  referred  to  the  method  of  making 
tests  in  bulk  for  such  materials  as  rads.  This  was 
so  expensive  that  it  would  be  infinitely  better  if  some 
simple  means—  as  in  the  case  of  impact  tests — could 
be  adopted,  but  at  present  the  great  objection  lay  in  the 
irregularity  of  the  results.  He  would  like  to  ask 
Mr.  Seaton  if  he  obtained  the  same  irregularity.  The 
method  adopted  by  Breuil  and  Volga  was  then  briefly 
described,  which  consisted  of  clamping  one  end  of  the 
test  niece  firmly  in  a  vice  and  allowing  a  weight  to 
drop  on  the  free  end.  With  regard  to  the  question  of 
notching  the  bars,  he  pointed  out  that  Breuil  and 
Volga  had  come  to  the  conclusion  that  it  was  better 
to  leave  the  bar  quite  plain,  with  no  notch  of  any 
description.  He  asked  Mr.  Kent-Smith  if  he  could 
say  how  much  the  vanadium  and  how  much  the 
chromium  respectively  had  to  do  with  the  properties 
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of  this  class  of  steel,  as  the  data,  if  it  couM  be  given, 
would  be  very  inter  est  in  r. 

Dr.  Stanton  said  that  with  regard  to  impact  tests  he 
had  had  samples  of  stcfl  supplied,  and  founil  that  one 
broke  after  ou'^  blow  and  yet  stood  a  shock  of  50  per 
cent,  greater  than  one  that  stood  forty-three  blows. 
They  had  been  tested  under  quantities  worked  out 
by  the  "  proof  resilience  "  formula,  and  there  was  no 
permanent  set.  When  the  load  wis  increased  about 
25  per  cent,  greater  than  that  calculated  from  the 
equation  there  was  deformation  of  tho  Sar. 

Mr.  Blount  wanted  to  know  if  anytiiing  could  be 
added  to  the  methods  of  testing  that  could  toll  us 
what  cause  there  is  for  disease  in  '^tcel.  He  thought 
Professor  Unwin  was  w^ong  in  assuming  that  mild 
steel  was  a  homogeneous  material,  and  considered 
it  more  analogous  to  a  muscle,  au'l  both  the  molar 
and  the  micro  structure — the  latter  corresponding  to 
the  nerves — must  be  considere'l.  On  the  question  of 
standardisation  of  impact  tests  he  was  of  opinion  that 
very  many  more  experiments  must  be  made  before 
any  delinite  conclusions  were  arrive  1  at,  as  at  present 
our  knowledge  was  not  suffic'ent  to  justify  the 
standardisation  of  impact  tests. 

THE    MAITLAND    EXPERIMENTS. 

The  President  said  he  did  not  think  impnct  had 
the  slightest  elfect  on  a  piece  in  breaking,  and  he 
did  not  think  that  impact  on  a  notched  piece  would 
tell  anything  which  could  not  be  better  told  by  steady 
loading.  He  then  referred  to  experiments  made 
in  1 8^)7  by  Col.  Maitland  to  ascertain  the  ertect  of 
sudden  loading  or  shock. 

A  strong  tube  was  prepared  by  bein^  accurately 
bored  and  furnished  in  the  middle  with  a  radial  vent 
and  a  radial  pressure  gauge.  Plugs  of  steel  fitting 
the  bore  of  the  tube  were  screwed  on  to  each  end  of 
the  specimen.  These  plugs  were  fixed  in  the  tube, 
the  annular  space  around  the  specimen  being  tillev.1  in 
some  cases  with  <iuick-burning  powder,  and  in  others 
with  gun-cotton  air-spaced.  On  the  charges  being 
exploded  through  the  vent  the  plugs  were  driven 
violently  out  of  the  tube  in  opposite  dirr^ctions,  each 
carrying  one  half  of  the  specimen.  The  elongations 
under  these  tests  varied  from  47  per  cent,  of  62  per 
cent.  The  fracture  in  all  cases  was  silkv  and  fibrous. 
With  the  largest  charges  of  gun-cotton  tried,  giving 
presumably  the  most  sudden  strain,  the  specimen 
in  several  instances  broke  in  two  places,  the  central 
piece  being  cigar-shaped.  This  unexpected  result 
of  increased  suddenness  of  strain  giving  increased 
elongation   was  probably  due  to  the  metal  not  having 


time  to  settle,  as  it  were,  in  what  spot  to  break. 
Under  gradual  tension  the  specimen  was  stretched 
very  locally,  and  broke  at  the  spot  least  able  to 
sustain  the  strain.  Under  sudden  tension  the  specimen 
stretche  1   all  over   the  operative   part. 

The  President  then  referred  to  <liagrams  on  the  walls 
in  illustration  of  his  arguments.  In  particular,  he 
drew  attention  to  the  significance  of  local  extension. 
Although  its  importance  was  not  insisted  upon  in 
the  pap'^rs,  it  vms  the  particular  point  which  marked 
the  ditforence  l>etween  materials  that  would  or  would 
not   stnuil  nicking. 

Whether  the  stress  were  by  impact  or  by  a  steady 
transver^^e  stress  was  not  of  the  slightest  importance. 
The  material  would  stand  the  amount  of  work  which 
it  had  in  it.  if  every  section  of  the  material  were 
stretchel  up  to  the  point  when  the  particles  would 
no  longer  cohere. 

STANDARDISATION    OF    TESTS. 

Mr.  Seaton,  in  reply,  said  that  with  regard  to  the 
President's  remarks  on  notches,  he  explained  that  they 
were  introduced  to  subject  the  material  to  similar 
stresses,  were  found  in  everyday  use,  and  what  had 
been  said  in  the  paper  fully  justified  their  use.  He 
explained  that  parts  were  broken  by  small  shocks 
applied  thousands  of  times,  and  the  shock  that  broke 
the  piece  was  nothing  like  as  great  as  the  one  that 
would  be  recjuired  to  break  the  same  piece  when  new 
with  a  few  strokes.  He  was  in  accord  with  Mr. 
Longridge  and  in  fa\'Our  of  a  circular  section.  In 
answer  to  Professor  Harbord  about  the  irregularity  of 
results,  they  had  found  very  little  variation  with  the 
same  material,  although  in  the  case  of  bright  steel 
rolled  shafting  there  certainly  was  not  the  same 
regularitv.  There  could  be  no  doubt  whatever  as 
to  the  vpiestion  of  standardisation  if  the  tests  were 
to  become  reco'j^nised.  One  speaker  had  suggested 
that  if  the  bar  broke  with  twenty-four  blows,  it  was 
four  times  as  strong  as  one  broken  in  six  lilows,  and 
had  asked  if  this  was  correct.  That  was  not  so  ; 
the  bar  which  broke  with  twenty-four  shocks  was 
certainly  stronger,  but  not  in  the  proportion  of  4  to  i. 
As  to  the  method  of  breaking  the  bar.  they  aimed  at 
doing  so  simply  by  shock,  without  introducing  bending 
at  all.  In  conclusion,  he  wished  to  thank  everyone 
for  the  interest  they  had  taken  in  the  paper,  and  again 
explained  that  he  did  not  in  any  way  suggest  that 
their  method  was  the  correct  one,  or  the  one  that  was 
to  be  followed.  They  had  prepared  the  paper  simply 
as  a  means  of  bringing  this  subject  prominently  before 
the  Institution  in  order  that  some  good  might  result 
from  the  discussion. 
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TESTS    AT    THE    CRITICAL    TEMPERATURE. 

Mr.  Kent-Smith  said  he  would  answer  most  of  the 
questions  in  writing.  With  regard  to  Dr.  Carpenter's 
remarks  on  the  thermo-electric  and  differential  methods 
for  recalescence  determinations,  he  knew  they  were 
both  the  same,  and  considered  that  they  ought  to 
have  substituted  "  electric  resistance  "  method,  as 
it  was  a  more  suitable  term.  With  regard  to  the  tests 
at  the  critical  temperature,  he  would  give  some 
interesting  results,  in  the  report,  that  had  recently 
been  obtained  at  temperatures  varying  from  (yyo  deg. 
to  720  deg.  Dr.  C'arpenter  had  only  been  able  to 
obtain  one  retardation  point,  but  Mr.  Kent  Smith 
stated  that  they — the  authors — had  certainly  obtained 
two.  In  answer  to  Professor  Harborcl  as  to  how  much 
the  percentage  of  vanadium  and  chromium  respectively 
was  responsible  for  the  physical  properties  of  the 
steel,  Mr.  Kent-Smith  explained  that  by  increasing  the 
amount  of  the  latter,  a  higher  stress  was  obtained, 
and  with  a  static  stress  of  3S  tons  per  square  inch, 
the  steel  practically  keeps  the  ductility  of  the  raw 
material. 

FARADAY   SOCIETY. 

The  tenth  ordinary  meeting  of  the  Faraday  Society 
was  held  on  Monday,  December  19th,  1904,  at  the 
Institution  of  Electrical  Engineers,  M.  J.  Swinburne, 
vice-president,  occupying  the  chair. 

M.  Adolphe  Minet  communicated  Part  II.  of  his 
paper  on  "  The  Electric  Furnace  :  Its  Origin,  Trans- 
formations,   and    Applications." 

Dr.  F.  Mollwo  Perkin  read  a  paper  by  himself  and 
Mr.  W.  C.  Prebble  on  the  "  Electrolytic  Analysis  of 
Cobalt  and  Nickel." 

Mr.  F.  Gelstharp  presented  two  short  papers  entitled 
*'  The  Electrolytic  Preparation  of  Tin  Paste  "  and 
"  Note  on  the  Electrolytic  Recovery  of  Tin  "  respec- 
tively. 

The  author  first  describes  briefly  the  original  Indian 
mode  of  making  tin  paste — which  is  used  for  the  pro- 
duction of  metallic  paper  and  other  ornamental  pur- 
poses— and  the  chemical  process  as  generally  carried 
out.  The  latter  is  troublesome  on  account  of  fumes, 
and  some  of  the  tin  is  precipitated  as  bright  crystals, 
which  are  useless  for  this  purpose.  Moreover,  the 
electrolytic  processs  is  less  costly,  in  spite  of  the 
low  current  efficiency  (50  per  cent.),  and  can  be  worked 
continuously.  The  process  consists  in  dissolving 
anodes  of  tin,  roughly  cast  from  commercial  ingots, 
in  dilute  hydrochloric  acid,  and  depositing  the  metal 
in  the  form  of  sponge  on  cathodes  of  block  tin  or  tinned 
iron.  The  current  density  of  the  cothode  is  270 
amperes  per  square  meter.     The  electrolyte  is  kept  in 


a  state  of  rapid  circulation.  The  deposited  sponge  is 
allowed  to  grow  to  a  thickness  of  about  an  inch,  and 
is  then  scraped  off  the  cathodes.  It  then  floats  to  the 
top  of  the  bath  and  is  scooped  away.  To  produce 
20  cwt.  of  paste  a  week  requires  a  generator  giving 
1,500  amperes  at  H  to  10  volts. 

ELECTROLYTIC    RECOVERY    OF    TIN. 

Mr.  Gelstharp's  second  note  describes  an  experiment 
that  has  some  bearing  on  the  conditions  necessary  for 
electrolytically  stripping  tin  plate.  A  current  was 
sent  through  an  electrolyte  of  pure  caustic  soda  at  a 
temperature  of  80  deg.  C.  by  means  of  an  anode  and 
cathode  of  tin  plate.  The  voltage  was  3^,  but  a  current 
of  only  \  ampere  passed  through  the  cell  ;  there  was 
verv  little  gassing  and  the  tin  did  not  strip  from  the 
anode,  but  became  coated  with  a  light-brownish 
adherent  deposit.  The  author  considers  this  to  be  an 
oxide  of  tui,  f  jr  on  reversing  the  currant  iyr  an  instant 
and  then  reversing  again,  a  current  of  i^  amperes 
at  I  volt  passed  freely,  and  the  tin  was  effectively 
dissolved,  due  to  the  reduction  of  the  oxide  film  to 
metal  by  the  hydrogen  evolved  at  the  moment  of 
reversal. 

The  deposited  tin  generates  hydrogen  in  water  ; 
the  author  considers  that  besides  containing  an  alloy 
of  tin  and  hydrogen,  tin  paste  deposited  from  an 
alkali  solution  also  contains  sodium. 

Agitation  of  the  cathode  is  of  great  importance  ip 
tin  recovery  ;  a  quick  succession  of  shocks  by  reducing 
polarisation  reduces  the  consumption  of  energy  by 
30  to  40  per  cent. 

Finally,  the  acid  and  alkali  processes  for  tin  re 
covery  are  compared.  The  former  is  the  more  suitable 
for  making  tin  paste,  and  the  latter  for  tin  recovery 
from  scrap. 

INSTITUTE   OF    MARINE 
ENGINEERS. 

FUEL    ECONOMY    BY    INSULATION. 

At  a  recent  ordinary  meeting  Mr.  R.  B.  Lyddon 
contributed  a  paper  on  this  subject,  of  which  the 
following  is  an  abstract  :  — 

The  subject  may  be  divided  into  three  sections, 
insulations  of  heat,  of  cold,  and  of  sound,  but  the 
author  deals  only  with  the  first.  The  author  refers 
to  losses  by  radiation,  which  seldom  receives  the 
consideration  it  deserves,  and  makes  comparison 
between  twenty-four  different  classes  of  non-conductors. 
Hair  felt,  as  might  be  expected,  tops  the  list,  but  is, 
of  course,  open  to  the  objection  of  being  inflammable. 
Among   non-inflammable    materials   it    is   well-known 


40 


PAGERS    WEEKLY. 


January  6,  1905. 


that  silicate  cotton  is  the  best  non-conductor,  its 
peculiar  value  consisting  in  its  capacity  to  absorb  air. 
Thus,  a  cubic  foot  of  solid  slag,  when  converted  into 
fibre,  increases  by  twelve  times  its  original  bulk, 
which  shows  that  the  original  slag  has  enmeshed  a 
quantity  of  air  equal  to  eleven  times  its  own  bulk. 

Silicate  cotton  is  also  fireproof  and  free  from  smell, 
no  other  material  approaches  it  is  the  union  of  these 
qualities  with  high  air  content.  Silicate  cotton  is  a 
pliable,  soft,  and  elastic  mass,  the  fibres  of  which 
cross  and  interlace  each  other  in  every  direction, 
and  the  contained  air  is  held  "  still."  Note  the 
distinction  between  "  still  "  air,  which  is  air  held 
quite  motionless,  and  "  confined  "  air.  Confined  air, 
in  the  sense  of  shut-up  air,  has  long  been  thought 
one  of  the  best  non-conductors  of  heat,  but  it  should 
be  remembered  that  confined  air  always  circulates  in 
proportion  as  it  has  room  to  move.  The  larger  the 
air-space  the  more  it  moves,  the  result  being  poor 
insulation.  If  the  air-space  is  microscopic,  as  in 
silicate  cotton,  it  cannot  move  at  all,  and  conducts 
the  least  possible  heat. 

There  is  another  form  of  non-conducting  material, 
viz.,  mica,  which  has  lately  come  into  notice.  In  its 
natural  state  it  is  non-combustible,  but  not  a  good 
non-conductor  of  heat,  and  to  improve  this  condition 
it  is  treated  mechanically — that  is,  it  is  corrugated  ; 
and  the  sheets  of  mica  so  treated  are  placed  one  over 
the  other,  with  these  corrugations  at  right  angles,  thus 
very  clearly  showing  that  its  efficiency  asa  non-conductor 
depends  on  the  imprisoned  air  in  very  small  sections. 
To  this  material  there  are,  points  out  the  author,  only 
two  objections :  firstly,  that  it  is  not  such  a  good 
non-conductor  as  silicate  cotton,  and,  secondly,  that 
it  is  not  so  easy  to  manipulate  as  silicate  cotton. 

OBITUARY. 

Mr.  William  Henry  Baldwin,  jun..  president  of  the 
Long  Island  Railroad  Company  since  1896,  and  one  of 
the  best  known  and  ablest  railway  men  in  America, 
died  at  his  country  home  at  Locust  Valley,  on 
Tuesday,  at  the  age  of  42. 

By  the  death  of  Mr.  James  Hall,  Tyneside  has  lost 
a  prominent  commercial  man.  His  association  with  the 
first  screw  collier,  the  John  Bowes,  singles  him  out  for 
mention  in  connection  with  the  development  of  the 
seaborne  coal  trade.  In  partnership  with  his  brother, 
Mr.  Hall  owned  a  modest  fleet  and  was  one  of  the 
founders  of  the  Newcastle-on-Tyne  Iron  Steam  Ship 
Freight  and  Demurrage  Association.  He  always 
displayed  the  keenest  interest  in  questions  affecting 
local  trade,  and  was  the  initiator  of  the  movement  for 
h   e  adoption  of  a  ntandard  measure  of  coal.     He  was 


a    well-known    philanthropist,    and    was    one    of    the 
founders  of  the  Welle sley  training  ship  for  boys. 

The  second  son  of  the  late  Sir  John  Fowler,  Mr. 
Percival  Fowler,  came  of  a  well-known  family,  to  whose 
distinction  he  himself,  however,  added  not  a  little 
in  the  department  of  mining  engineering.  He  was  one 
of  the  explorers  of  Dutch  Guiana,  and  played  a  part  in 
the  development  of  the  West  Australian  goldfields,  in 
addition  to  engaging  in  mining  work  in  other  parts 
of  the  world. 

Mr.  Richard  Charles  Else  will  be  remembered  among 
engineers  as  one  of  the  associates  of  Brunei,  but  during 
recent  years  he  was  better  known  as  a  prominent 
Freemason. 

Mr.  W.  G.  Laws,  whose  death  is  reported  from  New- 
castle, had  acted  in  the  capacity  of  engineer  to  that 
city.  He  had  been  formerly  associated  with  the  North 
Eastern  and  North  British  Railways. 

Mr.  George  James  \'on  Dadelszen  lived  long  enough 
to  be  known  as  one  of  the  fathers  of  the  London  metal 
trade,  with  which  he  was  connected  for  upwards  of  fifty 
years,  and  his  death  breaks  more  than  one  old 
association.  The  firm  of  Von  Dadelszen  and  North 
was  famous  in  the  '50's,  and  had  wide  ramifications. 
Mr.  Dadelszen  engaged  in  colossal  dealings,  and  in 
later  years  he  traded  alone.  He  remained  a  member 
of  the  Metal  Exchange  until  a  few  years  ago. 

The  late  Mr.  A.  A.  Rickaby.  the  founder  of  the 
Bloomfield  Engine  W^orks.  was  well-known  on  Wear- 
side.  His  name  had  been  associated  with  some 
big  undertakings  connected  with    marine   engineering. 

By  the  death  of  Mr.  George  J.  Bridge,  West  Africa 
has  lost  a  mining  engineer  who  had  latterly  devoted 
his  great  abilities  to  the  development  of  the  gold 
resources  of  that  country. 

The  death  is  announced  from  New  York  of  Mr. 
James  L.  Maclean,  formerly  assistant  secretary  of  the 
Caledonian  Railway  in  Glasgow  and  author  of  a  book 
entitled  "  The  British  Railway  System." 

Mr.  Michael  Madden,  whose  death  has  just  taken 
place  at  Southampton,  was  formerly  manager  of  the 
Great  Northern  and  Midland  Jomt  Railway. 

Mr.  Edmund  Hunt  will  be  remembered  as  the  first 
secretary  of  the  Institute  of  Engineers  and  Shipbuilders 
in  Scotland.     He  was  an  authority  on  patent  law. 

The  death  is  reported  of  Mr.  Samuel  Jennings,  of 
Sunderland.  The  deceased  was  for  many  years  allied 
with  the  late  Mr.  John  Crown,  the  well-known  builder 
of  the  large  clipper  ships  for  which  the  Wear  won  a 
reputation. 

Mr.  L.  J.  Morgan,  a  well-known  Welsh  mining 
engineer,  died  last  week,  at  Aberdare. 
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CONTRACTORS'    NEW5. 

W«  shall  iM  pl«aa«d  to  laaavt  undar  this  oolonm,  tr^m  of  ehaptf«,  parUealars  of  opon  eontraets. 


CONTRACTS-  OPEN. 

£rith. — Four  contracts  in  connection  with 
the  Electric  Tramways.  Particulars  of 
Messrs.  Hawtayne  and  Zeden,  6,  Queen 
Street  Place,  London,  E.C.  Tenders  to 
Mr.  C.  H.  Fry,  Clerk  

Bradford.  -Electric  lighting  Dudley  Hill 
new  schools.  Mr.  Wilson  Bailey,  Tan- 
held  Buildings,  Market  Street       

No^vton  Abbot.  —  Construction  of  a 
masonry  reservoir,  to  contain  85,000 
gallons,  and  providing  and  laying  900  ft. 
of  4-in  cast  iron  mains.  Mr.  Samuel 
Segar,  Engineer,  Union  Street,  Newton 
Abbot 

Islington. — Construction  of  steel  water- 
storage  tank  to  hold  250,000  gallons,  and 
of  cast-iron  pumping  mains  at  Public 
Baths,  Hornsey  Road,  Upper  Holloway. 
Borough  Engineer,  Mr.  J.  Palten  Barber, 
Town  Hall,  Upper  Street,  N 


Last  Day. 


Jan.  i) 


Jan.  i) 


Jan.   i( 


Jan. 


Burma  Railway.— Bridge  work,  150  ft. 
and  30  ft.  spans,  pillars,  posts,  etc.,  for 
fencing,  eye  bolts  and  strand  wire,  and 
Portland  cement.    Secretary,  76,  Grtsham  Jan.  11  & 
House,  London,  E.C.  Jan.  12 

Belfast. — Supply  and  erection  at  new  infec- 
tious diseases  hospital,  of  boilers  and 
electric  light  installations,  including  en- 
gines, dynamos,  etc.  Mr.  Samuel  Black, 
Town  Clerk Jan.  12 

Bett^v^s-y-coed. — Construction  of  water- 
works extensions,  about  seven  miles,  and 
an  embankmeiit.    Mr.  E.  R.  Owen,  Union 


Offices,  Llanwrst 

Spain. — Supply  of  revolving  platforms  (Con- 
tract i),  steel  rails  (Contract  2),  in  connec- 
tion with  the  improvements  at  the  Port  of 
Valencia.  Particulars  of  the  Commercial 
Intelligence  Branch,  Board  of  Trade,  73, 
Basinghall  Street.  Tenders  to  Port  .Ad- 
ministration, Valencia        

LrOndon. — Construction,  supply,  and^erection 
for  the  South  London  Electric'  Supply 
Corporation  at  their  works,  of  one  750  kw, 
steam  alternator,  etc.  Secretary,  Benge- 
worth  Road,  Loughborough  Junction     ... 

Dover. — Construction  of  about  i\  miles  of 
double  line  of  light  railway  to  River, 
including  the  supplying  and  laying  of 
steel  girder  rails,  etc.  Borough  Engineer, 
Maison  Dieu  House,  Dover  

Kgremont.  —  Building  two  twin-screw 
saloon  steamers  for  the  passenger  ferry 
service  on  the  river  Mersey  for  the 
Ferries  Committee  of  the  Wallasey  Urban 
District  Council.  Ferries  Manager, 
Egremont  Ferry       


Jan. 12 


Jan.  16  & 
Jan.  14 


Jan. 16 


Jan.  16 


Jan. 16 


Amsterdam. — Supply  of  cast-iron  mains 
and  additional  parts  for  a  drinking  water 
conduit  to  a  weight  of  about  1,176,000  kg. 
in  two  lots.  Particulars  of  Vl^ed.  P. 
van  VVaesberge  and  Zoon,  Houttuin  73, 
Rotterdam       

Gravesend. —Electric  lighting  of  King 
Street,  National  Schools.  Mr.  C.  F. 
.Mel nnes,  Electricity  Works  

Rochdale. — Supply  of  points  and  crossings 
for  the  Corporation.  Mr.  S.  S.  Piatt, 
Borough  Surveyor,  Town  Hall      

Ripon.  —  Retubing  condensers  for  the  Cor- 
poration.    The  Gas  Manager,  Ripon 

Ne^irport  (Mon.).  —  Construction  and 
erection  of  a  steel,  arched  suspension 
roadway  bridge  over  River  Usk  at  Kemeys. 
County  Surveyor,  Newport 

Kidderminster.  —  Erection  of  engine 
house,  boiler  house,  and  provision,  laying 
and  jointing  of  Roo  yds.  10  in.  cast-iron 
main,  in  connetion  with  water  supply. 
Engineers  Messrs.  Wilcox  and  Raikes, 
63,  Temple  Row,  Birmingham     

London. — The  County  Council  invite  ten 
ders  for  the  road-work  and  plate-laying 
required  for  the  construction  of  electric 
traction  on  the  conduit  system  for  the 
authorised  tramway  in  Rosebery  Avenue. 
Particulars  of  Chief  Engineer,  Spring 
Gardens,  S.\V\  ...  

Spain.— The  Gaceta  de  Madrid  of  December 
17th  contains  a  notice  calling  for  tenders 
for  the  construction  of  lighthouses  at  Cape 
Lebeche  and  Tramontona,  Balearic  Isles, 
at  the  upset  price  of  137.185  pesetas  (about 
/4»033)-  The  estimate,  conditions,  and 
plans  may  be  seen  in  the  Ministry  of 
Agriculture,  Industry,  Commerce,  and 
Public  Works,  Madrid         

Leicester. — Construction  and  erection  of 
steel  roofs  for  the  engine  and  boiler 
houses  of  the  Beaumont  Leys  effluent 
pumping  station.  Mr.  Geo.  Mawbey, 
Town  Hall,  Leicester         

Johannesburg.— Supply  of  vignoles,  rails, 
fishplates,  angle  steel  guard  rails,  etc., 
for  Municipal  Tramways.  Mordey  and 
Dawbarn,  82,  Victoria  Street,  S.W. 

Port  £lixabeth. — Supply  of  materials  in 
connection  with  Corporation  Electricit>' 
Supply  Works.  Section  A  :  Boiler-house 
plant ;  Section  B  :  Engine-room  plant  ; 
Section  C  :  Electricity  supply  mains ; 
Section  D  :  Accumulators  and  boosters  ; 
Section  E :  Switchboards  and  instru- 
ments ;  Section  F  :  Cranes  ;  Section  G  : 
Public  Lighting ;  Section  H  :  Meters ; 
Section  I :  Workshop  equipment.  Messrs. 
Davis  and  Soper,  Agents,  54,  St.  Mary 
Axe,  London,  E.C 


liMt  Day. 


Jan. 

,  16 

Jan. 

16 

Jan. 

16 

Jan. 

i» 

Jan. 19 


Jan.  20 


Jan.  24 


Jan.  25 


Jan.  25 


Jan.  26. 


Jan.  26 
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Bootle. — Supply  of  complete  water-softening 
plant  of  the  continuous  operation  type  at 
electricity  works,  Pine  Grove  ;  for  the 
Corporation.  Borough  Electrical  Engineer 
Town  Hall      Jan.  14 

Drax  (Salby). — Schemes  and  tenders  for 
electric  light  installation,  electric  pump, 
etc.  Mr.  W.  St.  G.  Drennen,  Read's 
Grammar  School,  Drax      Jan.  28 

Edinburgh* — Supply  of  gas  plant  and 
appliances,  including  gas  exhausters  and 
engines,  water-tube  condensers,  Pelou/.c 
and  Audouin  condensers,  etc.,  for  Edin- 
burgh and  Leith  Corporations.  Mr.  James 
McG.  Jack,  25,  Waterloo  Place,Edinburgh     Jan.  30 

Brisbane.  —  Supply  of  2,000  tons  steel  rails 
and  168  tons  of  steel  fishplates.  Chief 
Engineer,  Brisbane,  or  Agent-General, 
for  Queensland,  t,  Victoria  Street, 
London,  S.W Mar.  7 

CONTRACTS   CLOSED. 

Greenock.  —  Scott's  Shipbuilding  and  Engineering 
Company  have  received  an  order  to  build  a  screw 
steamer  of  2,000  tons  for  the  China  Navigation 
0)mpany,  Ltd. 

Port  Glasgo^v^. — L).  S.  Dunlop  and  Co.  have  received 
a  contract  for  a  screw  steamer  for  the  Northern 
Steamship  Company,  of  New  Zealand. 

Dudley.  —  James  Watt  and  Co.,  of  Soho  Foundry, 
Birmingham,  have  received  from  the  South  Stafford- 
shire Waterworks  Company  an  order  for  the  engines 
and  pumps  for  its  Pumping  Station,  Dudley. 

Lo^vestoft.— Contracts  for  feeder  cables  have  been 
placed  with  Callenders  Cable  and  Construction 
Company  Ltd.  at  ^535  per  1,000  yards,  and  for 
lighting  cables  with  W.  F.  Dennis  and  Co.  at  ;f  23 
pel*  100  yards. 

Paddington.— An  order  for  steam  roller  and  scarifier 
has  been  placed  with  Ruston,  Proctor,  and  Co.  at 
^425  15s.  6d. 

Admiralty.— The  Lancashire  Dynamo  and  Motor 
Company,  Ltd.,  have  received  an  order  from  the 
Admiralty  for  the  whole  of  the  electrical  equipment 
for  Malta  Dockyard,  including  boilers,  engines, 
dynamos,  motor  generators,  and  motors,  in  accord- 
ance with  the  specification  of  Messrs.  Preece  and 
Cardew. 

Belfast.— J.  J.  White  and  Co.,  Ltd.,  have  received  the 
order  for  relaying  the  tramways.  There  is  a  per- 
manent way  consisting  of  28^  miles  of  double  track. 
2  miles  of  single  track,  and  8  miles  of  double  track 
to  be  repaired.  The  concrete  bed  is  to  be  7  in.  thick, 
and  the  paving  of  granite  setts.  There  will  be  37 
miles  of  overhead  construction,  mostly  on  the  span- 
wire  system.  In  the  power-station  there  are  to  be 
three  steam  dynamos,  direct  current,  of  1,000  kilo- 
watts each,  running  at  180  revolutions  per  minute. 
In  addition,  there  are  to  be  two  250-kilowatt  and 
two  1 25  -  kilowatt  three  -  phase  motor  -  generators. 
There  is  also  to  be  installed  a  25-ton  crane. 

Monte  Video.— J.  J.  White  and  Co.  Ltd.,  have  secured 
a  contract  for  51  miles  of  permanent  way,  with 
overhead  equipment.  The  contract  exceeds  ^400,000 
in  value. 

Mansfleld.  —  The  Mansfield  and  District  Light  Rail- 
ways contract,  to  the  value  of  ;f  48,000,  has  been 
placed  with  J.  J.  White  and  Co.,  Ltd. 


Kirkby-in-Ashfield.-The  contract  for  the  con- 
struction of  the  new  gas-works  has  been  placed  with 
R.  Dempster  and  Sons,  Ltd.,  at  the  price  of  ;f  13,849. 

Leeds.— An  order  for  850  tons  of  steel  tramway  rails 
has  been  placed  with  Walter  Scott,  Ltd.,  at  £$  7S.  6d. 
per  ton. 

COMING    CONTRACTS. 

Chapel-en-le-Frith.—The  Council  are  about  to  raise 
a  loan  of  £21,000  for  carrying  out  a  water  scheme. 

Eastbourne.— An  inquiry  has  been  held  into  the 
application  for  sanction  to  borrow  ^3,500  for  pur- 
chasing motor  omnibuses  and  for  sewerage  worlK. 

North- Western  Indian  Railway.— A  line  of 
about  55  miles  is  to  be  constructed  by  this  company, 
from  Shadera  to  Sangla.  Particulars  may  be  obtained 
from  the  secretary  at  Lahore. 

HuddersHeld. — The  Council  is  about  to  make  electric 
lighting  extensions. 

Burnley. — A  considerable  sum  is  to  be  spent  on  the 
building  and  equipment  of  a  new  technical  school. 

Chili. — The  Government  have  now  authorised  the 
expenditure  of  a  sum  of  4,500,000  piastres  on 
harbour  works  at  Talcahuano. 

Penrith. — An  inquiry  has  been  held  into  the  Council's 
application  lor  permission  to  borrow  i:"6,850  for 
electric  supply  purposes. 

Pudsey. — The  Town  Council  is  about  to  put  up  an 
electric  supply  station. 

St.  Pancras.— The  L.C.C.  has  agreed  to  lend  Borough 
Council  £7,515  lor  electric  supply  pui  poses. 

Bournemouth. — The  Town  Council  is  about  to 
apply  for  sanction  to  a  loan  of  £2t),ooo  for  the 
erection  of  cliff  lifts  and  other  improvements. 

APPOINTMENTS   VACANT. 

Last  Day. 
Huddersfeld.  —  Assistant  lecturer  in  the 
department  of  Civil  and  Mechanical 
Engineering.  Salary  £130.  Particulars 
of  Mr.  Thomas  Thorp,  Secretary, 
Huddersfield  Technical  College — 

Chelsea.  —  Lecturer  in  Mechanical  Engi- 
neering at  the  South-Western  Polytechnic. 
Salary  /150.  Particulars  and  forms  of 
Secretary         ... Jan.  12 

APPOINTMENTS    FILLED. 

Sunderland. — Mr.  L.  D.Conesland  has  been  appointed 
Head  of  the  Civil  and  Mechanical  Engineering 
Department  of  the  Technical  College. 

Metropolitan  District  Rail^^ay.  —  Mr.  Joseph 
Carter  has  been  appointed  secretary,  in  the  place  of 
Mr.  William  Jones,  who  has  retired  after  a  service 
of  forty  years. 

Glasgo^v  and  South-Western  Rail^vay,— Mr. 

John  Robinson  has  been  appointed  chief  goods- 
manager.  Mr.  Robinson  joined  the  company  as  a 
junior  clerk  in  1877. 

Midland  Railway  Company.  —  Mr.  Evans,  late 
of  the  Glasgow  and  South-Western,  has  been 
appointed  goods'  manager. 

Nottingham.— Mr.  F.  W.  Davies  has  been  appointed 
engineer  to  the  Nottingham  Corporation  water 
undertaking. 
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!T  ""  \li 

^^60,000 

8tk 

Do.    6%  'Ind  Mort .  Deb .  8  tk  ,  Bed. 



W  — 98* 

66,000 

10 

6/. 

Do.       6%  Cum,  Pref '10 

14  —  I4f 

dOOyOOO 

5 

3/- 

Dunderland  Iron  Ore  Co.,  Ltd.,  6% 
Cum.  Pref.  and  Participating. . 

S 

%-  H 

684,739 

1 

4.fl8d. 

Swan,  Hunter  &  Wigbani'                 | 

Richardson,  Lim.  Ord,,      1 

«^i 

asogooo 

1 

9fd, 

Dun  lop  (Jamea)  A  Cd.,  Ltd..  Ord.. . 

1 

ft-    8 

6883^6 

1 

6d. 

Do.    5%  Cum.  Pref I      1 

300,000 

1 

7|d. 

Do.           6V»  Cum.  Pref. 

I 

8-iF 

£910.000 

Btk 

'^. 

Do.    4^%lstMort.Deb.Btk.Redi  lOO 

98  —  99' 

4,731 

13 

l^- 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 

800,000 

1 

Thames  Iron.  Works,  Shipbuilding  1 

Ltd* 

la 

*~  1 

&  ISn^neering  Co.,Ltd.,ri%  Cura.Pf,;      1 

-«*"^„* 

01,764 

la 

13/. 

Do.                do.                do. 

10 

'      £900,000 

100 

.71^ 

Do.    4^VJrredfiem.latMort.Deb.;  100 

87—71 

ao.fiso 

10 

8/. 

Elliott's  Metal,  Ltd 

A 

£160,000 

1 

Thornycroit  (John  L>  ft  Co.,  Ltd.     . 

6,000 

10 

6/^ 

Do.    CuriKPref.  r>^ 

10 

9  9^ 

6%  Cum.  Pref.l      1 

*?'  i^ 

196»74« 

Stk 

4%. 

Do,     Deb.  V\,        , 

100 

95  —ICO 

10,000 

10 

6/-    Tylor  (J.I  A  Sons,  Ltd.  6%  Cum.PL'    10 

94—  10* 

35,000 

10 

6/- 

Fairfleld  BbipbuildJng  &  En^g.Co., 

|t50t»496SO0 

8100 

S4    ;  United  Btales  Steal  Corp.  Com.Btk.;  SlUO 
815           Do.             7%Cum.  Pref.  Stock  I*  100 

814—  an 

Ltd.,  6%  Cum.  Pref. 

10 

lOa-  111 

$360314100 

$100 

£250,000 

Slk 

'If 

Do,      4i%  Mort.  Deb.  8tk.  Red. 

100 

99  "103 

$1623^000 

*10Q0 

5%           Do.     10-flOyr.5%Sk«.Fd.G.Bda.ltlOOO 

95-97 

126,000 

a 

Fraser  &  Chalmers,  Ltd.,  Ord. 

8 

44— 4i- 

a,Bso^ 

1 

Ih 

Vickera,  Sona  4c  Maxim,  Ltd. Ord . .       1 

2^k-m 

^,000 

3 

liH 

Do.              lk%  Cum.  Pref. 

3 

2^  r 

760,000 

1 

6d. 

Do.    5%  NonCutii,  Pref,         . ,       1 

^*^.A^ 

965,000 

1 

1/- 

Quest,  Keen  A  Nettkfolds,  Ltd.  CMi. 

1 

^  —  ^ 

£750,000 

Stk 

.Jli% 

Do.    6%  Non-Cora.  Pref.  Block.   100 

lU  — IH 

dli,000 

5 

m 

Do.        S%  Cum.  Pref.     .. 

5 

«S^    01 

£1,250,000 

Stk 

*^4% 

Do.    4%  hit.Mort.Deb.Stk.Red.,  100 

103  -lOff 

£1,850,500 

Stk 

4% 

Do.        4'V,  lTrEd.Mort.Deb.3tk 

loa 

108  -105* 

£1,000,000 

lOO 

\% 

Do.    l4%9&dMort.  Del)«.,R»d. 
Wefltfd*l«  Steel,  Coal  &  Coke, 

100 

lOU  —106 

18,000 

5 

2/6 

G Wynnes,  Lttl.,  5'X>  Cum.  Pref. 

5 

34-    84 

L^,000 

1 

350,000 

1 

1/- 

Ha(lfleld*sSteol  P'dry  Co.,Ld.,Ocd. 

1 

s-aT 

lOJ-U 

Ltd.,  Def.  Ord. 

1 

fi=j 

30,000 

iO 

4/6 

Do.        ik-"^  Cum.  Pref,  . . 

10 

500,000 

1 

7id, 

Do.        6%  Cum.  Pref.  Ord.      ., 

1 

30,000 

& 

a/^     HttU  < J.  A  E.K  Ltd.  6%  Cum.  Pret. . 

6 

5  -    54 

£300,000 

Stk 

1%          Do.        4%  PerpetoftI  Deb, Stock 
2/9    Weldlest  Steel  Tube^   Ltd.,  Cum. 

100 

85—89 

40»,S06 

1 

1/6 

Hanrey  United  Steel  Co.,  Ltd. 

1 

ItV-lA 

7.687 

6 

38,001 

5 

7/- 

Head,  WriKhtson  A  Co.,  Ltd. 

s 

H    5 

Pref.  64 

6 

4j-4i- 

mjfm 

I 

7id. 

Hill  i  Richard)  &  Co.  (1899)  Ld.,  Ord. 

1 

1 

-4 

iwo 

Stk 

1? 

Do.       Mort.  Deb.  4A%     . . 

100 

98-98 

18.0QO 

5 

a/- 

Do.        6%Cura.  Pref.    .. 

6 

4 

66,666 

6 

Willans  &  Robin&on,  Ord.     . 

6 

1—9 

ao.ooo 

10 

6/. 

Hornshy  jBicbardi&Booi,  Ld..Ord. 

8 

5 

-«r 

66,066 

5 

a/- 

Do,        6%  Gum.  Pref.    . . 

6 

a  -   8 

750,000  1 

1 

6d.    Howard  ^  Bullough,  Ltd.,  Ord,      . , 

1 

1 

zl 

£94A,641 

Stk 

4% 

Do.       4%l3tMort.Deb.Stk.Red 

100 

74  -TO* 

35,000 

10 

af 

Do.    6'o  Pref. i Non-Cam.)          ..:'    10 

13l 

£160^000 

Btk 

H% 

Yorkshire  Iron  &  Coal  Co.,  Ltd., 

£350,000 

Bik 

*% 

Do.    4%  Deb.  8tk.,Red,  after  1905    100 

94  —  »T* 

44%  let  Mort.  Deb.  SU.  Bed.   100 

90  —  86^ 

\ 

Stocks  and  Bhi 

L 

bTBB  miuked 

1  *  are  quotf^  ox.diridend« 

J 

44 
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-ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— Cone<i. 


Present 

Amount 

Bubeerlbed. 


Paid 

up. 


Clotting 

I'riceH. 


PreMnt 

Amount 

Subaoribed. 


Last  > 
I  IMvi 
:  dand. ! 


Paid 
up. 


gytaiwg 


£290,000     100       6% 


70,000 
125,000  , 
120,000 
100,000 

100.000 
4MO.00O 
£900,000 


1 

1 
1 
6 

6 
Stk 
8tk 


400,000 

5 

^«}&.3£8 

3^ 

105.731 

3 

iei)>oou 

9 

JLV2&.WQ 

atk 

jias^floo 

aik 

36.000 

6 

40,000 

e 

1^00,000 

8lk 

mjm 

a 

£100|000 

fiSpOOO 

6 

flLODO 

£300000 

Btk 

289,081 

i-ssa^ssi 

Btk 

nm 

B 

17,180 

S 

£844,088 

aik 

£100,000 

stk 

112.100 

3 

81,890 

3 

£200,000 

stk 

10,948 

ID 

£100,000 

atk 

126,000 

10 

£200,000 

stk 

86.000 

6 

86,000 

5    ' 

£60,000 

Stk 

60,000 

10 

£800,000 

100 

7,600 

10 

87,860 

1^ 

£160,000 

1»3 

6d.     Alliance  Elec. Co.,  Ltd.  5%  Cum.  Pf.' 
7W.   Aron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 

9ld.  I  Bell's  Asbestos  Co..  Ltd 

4/-    I  British  losnlated  &  Helsby  Cables 
Ltd.,Ord. 

Do.  6%  Cum.  Pref 

Do.  4i%  1st  Mort.  Deb.  Stk.  Rd.| 

British  Thom8on-HoustonCo.,Ltd.,: 

i\%  1st  Mort.  Deb.  Stk.  Red.  . . 

British  Westinghouse  Blectric  and| 

Manufac.  Co.,  Ltd.,  ft%  Pref.  . . ! 

Do.       4%  Mort.  Deb.  Stk.  Red. . .  j 


8/. 

4% 
SI- 


1 
1 
1 

5 

6 

100 


=  ft 


101      101* 


100     101  -103 


102,268 

£850,000 

480,000 

40,000 

£800,000 

155,000 

£116,000 

£120,000 


6 

Stk 

1 

5 

100 
5 

Stk 
Stk 


8/- 

1/- 
2/6 

4% 

4/- 

6% 

6% 


m 

4i% 

m 

5% 
10/- 
Br 


4% 

1/fl 


m 

6% 

im 
m 

i% 
m 

4% 
2/8 

1? 

4% 
19/. 

4% 


Brush  Elec.  Enging.  Co.,Ltd.,Ord. . 

Do.       6%  Pref 

Do.        44%Perp.l8tDeb.8tk... 

Do.  4j%Perp.  2nd  Deb.  Stk. 
Callender*?(5ftbl*»<^^onBtti.Ltd.0rd. 

'        Do*    G  '',;  Cum.  Pref 

I  Do.  4i%latMaTt.D«bStk.Red. 
Qrampton  A.  Co.,  Ltd^ , .  _   . .  _     . .  i 


5 

100 

2 

2 

100 

100 

6 

5 

100 

3 


Do.    5%  lat  Mort.  Reg.  Debs.j  100 


Dkk^  Kerr  &  Co..  Ltd..  Ord. 

Do,      IJ%Cura.  Prel 

Do.  ii%  Deb.  BtOi^k,  Red.  . . 
Domlton  &  c5o.»  Ltd.,  li'V,  Cum.  Pref.l 

Do.    litMon.4v,  lTee.Deb.Stk.! 

BdlBOri  and  Swan  United  Electric 

Liijht,  Ltd.,  "A"  Shares 

Do.    "A ' '  SliartiB  Noa.Ol -017,139; 

Do.    i%  Dt3b.  Stoek  Red. 

Do.  5%  Second  Deb.  Sfck.  Red.i 
EldrctriQ  GoELBtTuction  Co.,  Ltd.     . . 

Do.  7%  ComulfttiTe  Pref.  ..| 
I        Do.    i'-^  Pern.  1st  Mt.  Deb.  Stk.; 

Kvered  u^  Co.,  Ltd 

Ferrantl,  Ltd.,  Ct':i,  Ut  Mort.  Deb., 

etook,  Red I 

'Gen.    Elect.    Co*  {1900),  Ltd.,  6%' 

Cum.  Pref. 

'        Do.    4%]at.Mt.Deb.Btk..Red. 

HenJoT'a  {W.  T.)  Tdegnsph  Works 

Co.,  Ltd.,  Ord. 

Do.       44%  C^m*  Pref : 

Do,        4j%  Mt.  Deb.Btk.  Red.: 
India  Hubbtr.  (lulta  P^rcha  & 
I  T«lei7riiph  Worku  Oo.,  Ltd., 

Do.        Ise  Mort.  Deb.  Red.     .. 

Parker,  Tho«..  Ltd , 

!T<:-lBtniph  Gonfitruclioa  and  Main-j 
tuDknoe  Co.,  Ltd. 

DO.        i%  Deb.  Bonds  . .        . . ' 


5 
5 

100 
I 

100 


6 

100 

100 

2 

2 

100 

10 

100 

10 
100 

6 

6 

100 

10 

100 

10 

12 
100 


2g-    2J 

86  —  88* 

li-  4 

93  -  96 

72  —  75* 

9-10 

,    6  -  5J 

108  -106* 

1?-    2 

'a  -  98» 

ii  '-     8*  : 

Si      5j  ; 
-iot» 

Wj  -108 


60,000       10         6/- 


m- 


k 
li 

88* 

84 
U 


I 

1 
78 
T9 

Ik 

n      . 

UH  -  100 

la  —  15 

W  -  96 

94—  10* 
»1  -  96 


.59,987 
80,000 

£150,000 
125.000 

£1.081,000 
£50,000 

314,016 

500,000 

£850,000 

50,000 

110,928 
£150,000 
£196,200 

24,600 

24,500 

£220,000 


10 
5 

Stk 
10 

Stk 
Stk 

1 

1 

Stk 

5 

8 
100 
Stk 

10 
10 
Stk 


6/- 
2/6 

4% 
5/- 

4% 
5"o 


6d. 


'Buenos  Ayres  Od.  Nat.,  Ltd.,  6% 

iBt  Deb.  BdB. 

iCaloutta  Tramways  Co.,  Ltd. 

;        Do.       4i%  1st  Deb.  Stk.,  Red. 

I  Cape  Electric  Tramways,  Ltd. 

,  City  of  Birmingham  Trams  Co.,Ltd. 

!  5  %  Cum.  Pref. 

Do.       4%  1st  Mort.  Debe.  ..' 

City  of  Buenos  AyresTrams.C'O.,  Ld.       6 

I  Do.        Per.  6%  Deb.  Stk... I  100 

!Colombo  Elec.  Tram.  <t  Light.  Co.,! 

Ltd.,  5%  Ist  Mort.  Deb.  Stk.  Red. 

Dublin  United  Trams.  Co.  (1896), 

Ltd.,  Ord.    .. 

Do.    6%  Pref 

Isle  of  Thanet  Elec.  Trams,  and 
I      Light.  Co.,  Ltd.,  5%  Cum.  Pref. 

Do.    4%  Deb. Stock.. 
London  United  Trams.  (1901),  Ltd., 

5%  Cum.  Pref 

Do.    4"b  1st  Mort.  Deb.  Stk.  Red. 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb.  Stock,  Red 

Metropolitan  Elec.Trams,  Ltd.,Def. 

Do.  5%  Cum.  Pref 

Do.  4i%  Deb.  Stock,  Red. 

New  General  Traction   Co.,  Ltd., 

6%  Cum.  Pref 

2/9§  North  Metropolitan  Tramways  Co. . 

dj%  Do.  3i%  Mort.  Debs. 

5%    Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  l8t  Mort.  Deb.  Stock,  Red. . 

Potteries  Elec.Traction  Co.,Ld.,Or. 

Do.  5'V>  Cum.  Pref.     . . 

Do.  4i%Deb.Btk.,Red. 


6/- 


10/- 

5/- 

4J% 


100 

5 

100 

1 

6 
100 


100 

10 
10 

6 
100 

10 
100 

100 
1 
1 

100 

5 

8 

100 

100 
10 
10 

100 


96  -101 
106  —10b' 

41-    M 

98— lOiJ 
IQ^  10^ 
140  —145 

101  -101 

18  —  14 
15  —  16 

84-    4 

i  88  -91* 

I  log-ioa 

llOl  — lOB 
!l01  —108 

i   ti' 

109  — IM' 

90—96' 

101  —10*^ 

8—9 

:    8J-  ^ 

99—108 


IV.— ELECTRIC   LIGHTING   AND   POWER. 


Present 
Amount 
Subscribed. 


'%^\-     - 


Last 
'  Dlvl-  I 
dend.  I 


Paid 
up. 


III.— ELECTRIC    TRACTION. 


Present 

Amount 

BnbMribed. 


Last  , 
I  Divi- 
dend. 


Paid 
up. 


LIO  -112 

IB  —  16» 
m  -102 

64        7 

8S-  40 
U)lil08i» 


Closing 
Prices. 


7,600       10        16/- 


120,000 

900,007 

£980,000 

20,000 
10,000  , 
£46,800  j 
£191,8« 
76,606 
60,894  , 
76,000 

76,000 
£496.000  ' 

£900,000 ; 


5 

6 

Stk 

10 

10 

100 

Stk 

1 

1 

6 

6 
Stk 
Stk 


8/- 
2/6 


6/- 

6/- 

6% 

j4i% 

:ll-49d 


7,600 
£242,800 
£990,000 
188,801 
166,487  : 
£1.000,0001 
£960,000  ' 
100,000  ! 

40,600  I 
27,000  I 
£200,000 


10 
40 
100 
10 
10 


2/6 

6% 

I  6% 
6/- 
4A% 


T 


Stk  I  6< 


6/. 


Stk 
6    ' 

6  ! 

6 
Stk 


8/- 
8/- 
6% 


Anglo* Argentine  Trams  Co.,  Ld.,Or. 
Do.  6%  Cum  Pf. 

Do.  Permanent  ■ 

6%  Debenture  Stock,  1888   . .  1 
Barcelona  Trams  Co.,  Ltd.,  Ord.   . . 
Do.  5%  Cum  Pf  .Shares 

Do.  5%  Debs.,  Red.  .. 

Do.  43"^Red.Deb.Stk. 

Bath  Elec.Trams.  Ld.,  Pf.  Or.         ... 
Do.  5%  Cum.  Pf.        . .  I 

^Brisbane  Electric  Tram  Investment 

1  Co.,  Ltd.,  Ord 

Do.  6'^',  Cum.  Pf. 

Do.    4^<'^.lstDeb.Stk.,Red. 
Brit.  Columbia  Bleo.  Rly.  Co.,L«a.,| 
Def.  Ord.  Htock      ..       '"s\ 
I  Pref.  Ord.  Stock    .. 

"^        6%  Cum.  Perp.  Pf . 
\i%  1st  Mort.  Debs. 
4*%  Vancouver  Power  Db. 
Brit.  Electric  Traction,  Ltd.,  Ord.l 

Do.       6%  Cum.  Pref ! 

Do.       6%  Perp.  Deb.  Stk.      .. 

!        Do.       4%  2nd  Deb.  Stk.  Red. . 

I  Buenos  Ayres  A  Belgrano  Electric 

Trams,  Ltd.,  Ord. 

Do.       **  A  ••  6%  Cum  Pref.     . . 

Do.       "B»*         do. 

iBuenoi  Ayres  Blec. Trams  Co.  (1901) 

Ltd.,  5%  Db.  Stk.,  Red. 


Do. 
Do. 
Do. 


5 
5 

100 
10 
10 
100 
100 
1 
1 

5 

6 
100 

100 
100 
10 
40 
100 
10 
10 
100 
100 

5 
6 
6 

100 


7J—    8 
I  -i?-5ft^ 

140  —148- 

113—  12  J 

9  -  10^ 

I  98     -101 

,  96  -100 

;  ^^'' 

j  94  -98* 

100  —103 
100  —108 

loi-  105 

102  .  104% 
96  -101 
9*-  10« 
lOj-  llj 

118  -120 
96  —  98 


7,500 
7,600 
£70,000 
14,000 
£60,000 
27,607 

12,498 
60,000 

£288.782 

70,000 

10,000  I 
80,000 
£850,000 
40,000 

40,000  > 

41,436 

£150,000 

70,506 

40,000 

£400,000 

£800,000 

40,000 

80,000 
£400,000 
£250,000 

70,000 

70,000 

£800,000 


10 
10 

Stk 
5 

Stk 
5 

5 
6 

Stk 


5 

5 

Stk 

5 

5 
5 
Stk 
10 
10 
Stk 
Stk 
10 

10 

Stk 


6 
6 

Stk 


£80,000 
10.000 

Stk 

£60.000 

Btk, 

15,000 

10 

18,000 

E 

£60,000 

Sik 

160,000 

21.000 

t 

4i% 
4/6 

8/6 

8/- 
4% 


2/8 
4% 
2/8 

2/3 
2/8 

6/- 

5% 
4i% 
4/- 

6/- 
44% 
4i% 

4/6 
8/- 

II 

a/. 
44% 


*4% 


hh 


stock**  and  Shares  marked  *  are  quoted  ex-dividend. 


Bournemouth  &  Poole  Eleo.Sup.Co., 

Ltd.,  Ord.    ..     10 

Do.       4i%  Cum.  Pref.  ..'    10 

Do.       6%  Cum.  Second  Pf.    ..:    10 

Do.       4i%  Deb.  Stock  Red    . .    100 

I  Bromley  (Kent)  Eleo.Lt.  &  Pr.  Co.Ld  1      6 

I      Do.     do.    4)%  1st  Deb.  Stk.  Red. I  100 

BromptonftKensington  Elec.Supply  1 

I  Co.,  Ltd.  Ord.      ..       6 

I        Do.       7%  Cum.  Pref.  Shares. .       6 

Calcutta  Elec.  Sop.  Cor.  Ltd.,  Ord . . ;      6 

Central  Elec.  Sup. Co.,  Ltd., 4%  Gaa., 

Deb.  Sbk.    ..|  100 
Charing  Cross  &  Strand  Eleo.  Sup.j 

Corp.,  Ltd.,  Ord !      5 

do     Ord 6 

do.    4i%  Cum.  Pref...,      5 

do.    4%  Deb.  Stk.  Red.  I  100 

do."  City  Undertaking" 

4i%  Cum.  Pref.      . . 

do.       do.    (1903)     .. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.       do.    4^%  Deb.  Stk.,  Red 

iCityof  London  Ei.Lghtg.Co.,Ld.,0. 

!  Do.      6%  Cum.  Pref 

Do.  6  V,  Deb.  Slk.,  R&d  .. 
Do.  4i'V,andD«h.Stk,,Eea 
OouDtyor  LoudoQEIffC.  Buoplv  Co.,i 
Ltd,.  Ord. 
0%  Cum.  Pref,  , . 
4t%  Dsh,  Stk.,  Red.  „ 
if'i^d  Deb.  8tt.,  Prv. 
Crta.  ail  paid,  Red 
Edmund  son's  Elec.  Cor.  Ltd.,  Ord. 
Do*  e^CoBQ,  Pref.  ..  ..1 
Do.  44'f4  lat  tf  ort.Dh.etk.ReB 
ELeolric  Ligfitinff  ATraetmn  Co-  of 
AuiitralLa,  Ltd,  6",^  Del.  Sik,  Bed  J 
Folkestone  Elec.  Buppiv  Co.,|jtl.,  O.' 
Do.  4^%  1 B  t  De  b .  Stk.»  Red . 
Havana  Electricity  Co.,Ltd. . . 
Hove  Elec.  Lighting  Co*,  Ltd. ^  0x^1. 1 
I  lie  of  Wight  Ekctric  Ligbt^  Power 
Co,,  Ltd.  4JV.  U^b.  atock.RedJ 
Kalgoorlie  Electric  Power  k  Lightr 
iug  Corp,  Ltd.,  6%  Cum.  Pref. 
Keuaiagton  and  Knlgfatb  bridge  EJec^ 
trio  Lighung  Co.,  Ltd.,  Ord.  . . 


I 

1  12  —  18 

•    9^1« 

ir-u 

1108  —104* 

,101  —101 


Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 


5 
6 
6 
100 
10 
10 
100 
100 

10 
10 
100 

100 
6 
6 


104  —  107 


100 
6 

100 
10 
6 

I  100 


ilOT  — 108* 

;  IbP  14 
181— lis- 
101  — lOB' 

9—    9i 

ia~i8| 

107— UO* 
101  —118 

107—108 

16  —  91* 
6i-   6 

108—106 

103-ioa 
A-  » 

ISi-U 
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ELECTRIC  LIGHTING  AND  POWER.— Contd. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


£185.000      8tk 


111,000  8 

60,000  5 

£871,895  ;  Stk 

100,000  :  10 

76,121  '  6 

290,000  '  Stk 

250,000  Stk 

£250.000  ,  — 

10,852  I  10 

£59,000  100 

16,500  5 

£50,000  Stk 

£84,700  100 

40,000  5 

20,000  5 

£150,000  Stk 

12,000  5 

£50,000  Stk 

65,000  5 

100,000  1 

50,000  1 

£100,000  Stk 

50.000  5 

30,000  5 

£200,000  Stk 

110.000  5 

28,151  5 


a/- 

*% 

9/- 
2/8 

4% 

6/. 
4% 
2/6 
4% 

H% 

51- 

3/6 
84% 

4/- 

4% 
8/- 


8gd. 
216 


2/6 


,  Kensington  and  Knightsbridge  Elec- 
trio  Lighting  Co.,  Ltd.,  and  the' 
Notting  Hill  Eiectrio  Lighting.  , 

,        Co.,  Ltd., 4%  Deb.  Stook,  Red.    100     102  —104 
•London  Bleo.  Supply  Corp.,Ld.,Ord.       3 

I         Do.    6%Pref 5 

I  Do.    4%lstMort.Db.Stk..Red.   100 

'  Metropolitan  Elec.  Sap.  Co.,Ld.,Or. 

Do.    4i%Cum.  Prel 

Do.    4}%lBtMort.Db.Sk.,Red. 

Do.    8j%Mort.Deb.Stk.,Red. 

Midland  Eleo.  Corp.  for  Power  Dis- 

tribatton.  Ld.,A%  1st  Mort.Deb. 

Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord. 

Do.         4%  1st  Mort.  Debs.     . . 

Oxford  Electric  Co.  Ltd.,  Ord. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of  Montreal) 

44%  20.yr.  Ist  Mort.Deb    100     100  —102 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord.       5 

Do.  7%Pref 5 

Do.  84%  Deben.  Stock,  Red    100 

Smith  field  Markets  Elec.  Supply 

Co.,  Ltd.  Ord. 
Do.        4%  Debenture  Stk.  Red. 
South  London  Eleo.  Sup.  Co.,Ltd.O. 
South  Metropolitan  Elec  Light 

A  Power  Co.,  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.        44%  Ist  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do.    5%  Cum  Pref 

Do.    44%lstMort.Deb.Stk.Red 
Westminster  Eleo.  Supply  Corp. 

Ltd.,  Ord.       5 
Do.       5%  Cum.  Pref 5 


5 

100 

5 

1 
1 

100 
5 
5 

100 


'  96^  97    I 
I  174-  18    I 

110  —115*  ' 
I  96  —  98*  I 

92  —  95*  I 
144—  15 
10 1  —103    ; 

6S-    «g  ' 
99  —101     , 


98  —100*  I 

n-  H ' 

S3- 87     1 
4J-    4i 

107  —110    ' 
5  -  5i 
5fB  — 5A 
104  —106 

12}-  13J 
6-64* 


MaOftm 

li>0,OOQ 

B831 

a4,5&3 

4,5Sa 

£90,000 

907,930 

£75,000 


10 
IQ 
10 
100 
10 
100 
Stk 


;    Do.    4%  D€b>  Guar,  by  Weet.TeL  100 

OcU  IW.Ind{«^PatiamaTele^.Oo.,Ld.,0r.  10 

6/-           Do.       64:^  Cam.  Ifit.  Prt^r.       .,;  10 

fl/<            Do.        6%  Cum.  2nd  Pref.       ..  10 

S%          Do.        5%  Dab , ..  100 

a/-      Western  ToJc^rapb  Co.,  Ltd.         .J  10 

5%          Do.     5%  Debs.,  2nd  Series,  19C»6  100 

4%           Do.      4'1o  Deb.  Stock,  Red.       . .  100 


toi  — loa* 

134-  14 
101  ~i(« 
101  -loi* 


VI.— SHIPPING    COMPANIES. 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Amount 

c3 

1  Dlvl 

Subscribed. 

S 

dend. 

£34.800 

100 

4% 

^jm 

10 



ji6j*.sao 

Bth 

im 

^3,118410 

Btk 

li5h 

£3,US.UI0 

»tk 

a,'' 

41,000 

& 

4/- 

i  15,000,0(10 

iioo 

m 

£UOOA,*ii>G 

Btk 

4% 

16,0(10 

1(» 

&h 

6,(K)0 

10 

10/- 

f.,()00 

5 

a/- 

60,710     ai 
^aa.bfoo  I  100 


6/^ 


African  Dfccflt  Tel.  Co.,Ld:,4%Mt. 

D«b9. 1  aeries  A),  Red 

AniMtjn  Tel€5|^raph  Co.,  Ld 

Anglo- American  Tel.  Co..  Ltd.,  Ord. 

Do,  fj '. ,  Preferred  Ordinary 

Do.  l>ef erred  Ordinary    .. 

Ch  ill  Telfi  phcj  ne  Co. ,  Ltd 

Comii3prolEii,1  Cjible  Co.,  Capital  Stk. 

Do,  fiterl.f>0<»rr4%Deb.  8tk.,Red. 

Oaba  Subtnarioe  Tel.  Co.,Ld.,  Ord. I 

Do.        10", ,  Preference  . .        ..i 

DirE^ot  BpiiniBb  Telegraph  Co.,  Ord. 

10%  Cum.  Preferencei 

Do.       44%  Debs i 

Direct  U.S.  Cable  Co.,  Ltd 

Direot  West  India  Cable  Co.,Ltd.,j 


99  —102* 


Present 
Amount 

i 

Last 
Dlvl. 

Name. 

Paid 
up. 

^iSSf 

Subscribed. 

dend. 

83,500  1 

10 

5/6 

Anchor  Line  (Henderson   Bros.), 

Ltd.,  5i%  Cam.  Pref. 
Do.     4i%  Red.  1st  Mort.  Deb.Stk. 

10 

8i-    9 

£325,000 

stk 

ni 

100 

98-100 

£672,900 

Stk 

British  &  African  Stm.  Nav.  (1900) 

1 

Ltd.,  4i%  Ist  Mort.  Deb.  Stk..  Red. 

100 

91  -98* 

40,000  , 

10 

5/6 

Bucknall  Steamship  Lines.  Ltd., 

5A%  Cum.  Pref. 
Do.        4*%  1st  Mort.  Deb.  Stk. 

10 

6-7 

£600,000  ' 

Stk 

4i% 
4i% 

100 

78-76* 

£750,000  1 

Stk 

Clan  Line  Steamers,  Ltd.,  41%  Deb. 
Stk.  Red.    .. 

100 

98—100* 

60,000  1 

90 

16/- 

Cunard  Steam  Ship  Co.,  Ltd., 

1 

Nos.  1-60,000. . 

90 

VS 

40.000  1 

20 

8/- 

Do.               Nos.  60,001-100.000 

10 

£461,430 

Stk 

4i% 

Elder  Dempster  Shipping,  Ltd.,  4J% 

1st  Mort.  Deb.  Stk.    .. 

100 

99-101 

1,300,LIOO  , 

1 

6d. 

Farness,  Withy  &  Co.,  Ltd.,  Ord.. . 

1 

1-    li 

510,000  1 

10 

5/^ 

Do.        5%  Cum.  Pref 

10 

9}-10l 

S-i7,300 

100 

P 

Do.       4j%  Ist  Mort.Debs.Red. 

100 

106-107 

'Jfn338 

n 

GeD.Stoajii  Navigation  Co.,  Ld.,Ord. 

7J 

^k-  H 

36,758 

B 

m 

Do.    Non-Cam.  6%  Pref 

8 

7t-    Tf 

£150,000 

8tk 

i% 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

100 

96-97' 

55,(IO(} 

5 

vn 

Hoalder  Line,  Ltd., Ord 

5 

J^l 

40,0(1) 

5 

V9 

Do.    5i%  Cum.  Pref 

Do.    4|%  Ist  Mt.  Deb.  Stk.  Red. 
Leyland  (Fredk.),&  Co..  (1900),Iitd., 

6 

£300.000 

3tk 

*t? 

100 

lil.fiflO 

10 

5%  Cum.  Pref.     . . 

10 

6-    6i 

£1.160.000 

Stk 

6  % 

Peninsular  and  Oriental  Steam  Nav. 

Co.,  5%  Cam.  Pref.  .. 

100 

196  -199 

£1,160,000 

Stk 

19% 

Do.        do.       Deferred 

100 

914  —917 

£800,000 

Stk 

8i% 
3j% 

Do.       do.    8i%  Deb. Slock.. 

100 

99-101 

£648,100 

Stk 

Do.       do.  8A%  Snd  Deb.  Stk. 

100 

96-98 

15,000 

100 

30/. 

Royal  Mail  Steam  Packet  Co.  Ord. . 

60 

98^-944 

89,075 

5 

2/6 

Shaw,  Savill  &  Albion.  Ltd..  5% 

Cum.  "A  "Pref.. 

6 

4i-    6i 

39,075 

5 

2/6 

Do.        "B"Ord 

6 

4-    4* 

141.841 

10 

4/- 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

10 

9i^lP 

34.000 

10 

4/6 

Do.       4i%  Cum.  Pref 

Do.       4%  Debenture  Stk..Red. 

10 

£1.008,894 

Stk 

4% 

100 

98-100* 

VII.— MISCELLANEOUS    COMPANIES. 


J300,000 

100 

*% 

£9DO,OCIO 

as 

4% 

900,000 

10 

9/6 

£imAGO 

Stk 

i% 

£4,000,000 

Stk 

25/. 

£i.000,(J00 

stk 

17/6 

£1.886,814 

Htk 

4% 

150,000 

to 

5/- 

£58  700 

100 

H% 

17,000 

35 

la/6 

79.680 

1 

't; 

£1.983,.38S 

B^k 

£1,966  667 

ytk 

5% 

16,000 

itf 

«/« 

16.000 

10 

6/- 

960.000 

5 

m 

£9,000,000 

Btk 

H'l> 

£689.593 

Stk 

*% 

£1.0  0 

— 

m 

4i%  Reg.  Debs. 
,Ld..4%Mt.Db8. 


179,318 

50,000 

£100,000 

11.880 
68,000 
40.000 
£179.947 
15.609  . 


1 

1 

100 

a 

6 

6 

Stk 

10 


i/- 
8/- 
9/6 
6% 
4/. 


East.  &  S.  African, 

I    Do.    4%  Rg.  Mt.  Dbs.  (Mauritiusl 

I  Subsidy) . .  | 

{Eastern  Extension.  Australasia  and 

China.  Ltd...  I 

Do*    4'fv  Mort.  Deb.  Stk.,  e'en?. 

Eus£irii  Tele.  Co..  Ltd.,  Ord. 

Do*        a  "„Pref. 

I>0,       i%  Mori.  Deb ' 

Grcal  North  era  Telegraph  Co.,Ltd.,| 
(of  Copenhagen)  . . ; 
IlolirKX  and  liermudas  Cable  Co., 
Ltd..  4|  V  1st.  Mort.  Debs.  Red.l 
Ind(j-£]un}V^:iiQ Tele. C'-o., Ltd.  .  .j 
Mon;«  Vicitto  relephone  Co., Ltd. ,0.1 
iNational  Telephone  Co..  Ltd.,  Pref.j 

'        Dok        I'eserred 

8  ,>  Cum.  1st  Prer. 
do.     2nd  do. 
d;,  Non-Cum.  Urd  Pret 
^%  Deb.  Stk.,  Red.    , 
4%       do.       do. 
4%    Prov.     Certs,     a. 
paid. 
Oriental  Telephone  &  Elec.  Ca,,Ltd. 

Do.       6%  Cum.  Pref 

Pacific  &  European  Tel.  4%  Ouar. 
Debs;  Red. . . 
Renter's  Telegram  Co.,  Ltd, 
Uniied  River  Plate  Telep.  Co.»  Ltd, 

Do.       5%  Cam.  Pref.    , . 
I        Do.       6%  Deb.  Stock,  Red.   .. 
W.  African  Telegraph  Co.,  Ltd.     . . 


100      99  —101* 

100  101  —103 

25  1100-102% 

10  I  13i—  14    i 

100  ;i06  —108    I 

100  1 185  —138     I 

100  I  88  —  90     I 

100  1105  -107     I 

10  I  28i—  29 


I'resent 

Amount      , 

Subscribed. 


I  Last 
.  Dlvl 
I  dend. 


Paid 
up. 


60.000  ' 

£750,000  I 

12,500 

10,000 

183,538 

66,462 
135,000 
135,000 


1 
Stk 
10 
10 

1 


igd.  'Chadburn's(Ship)Tele.  Ltd..Ord...'      1 
5%  iGeneral  Hydraulic  Power  Co.,  Ltd.!  100 


I  10/-     Oakey  (John)  and  Sons,  Ltd..  Ord. .,    10 

,    6/-     !       Do.              do.        6%Cum.  Pf.  10 
!  6*3d.   Power  Gas  Corp..  Ltd.,  Ord.,  Nos. 

66,463-260         16/- 

8-4d.          Do.              do.          Nos.  166,462  1 

6d.    Waygood  (R.)  &  Co.,  Ltd.,  Ord.     ..  1 

7|d.              Do.           6%  Cum.  Pref.       ...  1 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Present 

Amount 

Subscribed, 


i  Last 

Divi- 

I  dend. 


Paid 
up. 


CloBln< 
Prices 


10,000       10 


8.739 
10,000 
80,111 

44.889 
781.806  , 

164.988 
985,000 
90.000 


10 
10 
7 

7 

1 

1 

1 

90 


10.000       90 


7/6 

3/- 
6/. 
7/- 

8/6 
9d. 

6d. 

It 

7id. 


Birm.  Railway-Car.  &  Wb^dd,  L„      | 

1-10,000! 

Do.        Second  Lusu>e  1  -§ .739 ., . ,  [ 

Do.        Ciitn.  Prof,  6%  110.000. . 

Gloucester  RaiL  Ci.r  it  Wa^^oa,  Ld,J 

A.  I  29,^5 UV  ^ 0.75 1  50.000 

Do.     B,  29,H6  i-  m  ,7:^1,  50,001  -75.01M1 

MetropohUui    Amalgam  a  bed    HmL- 

Carnage  &  Wagon,  LU.,  l-7W4,ft08 

Do.    Cum.  A  Pref.  5  ^t.  1-I64,2l!«s; 

j        Do.    Catn.  B  Pref.  6%  i'335,OOo| 

;MidlandBail.Car.d  Wagon,  Ld., 

130,000; 
I        Do.       PreL  6  per  oent.  i- 10.000 


10      91  —  914 


10    I 


8—  8^ 
18  —  18| 
8}-    9 


89/. 


98/fr-94/8 

97/6-9^6 

181-19/J 

ii9/8-^99/9 


Stocks  and  Shares  marked  *  are  quoted  ex-dividend. 
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—  ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— Contd. 


r  r**fflt 


4H.3M4 


AMUUO 


6d. 


Paid 
up. 


Preaent 

Amount 

SubaorilMd. 


6 
Htk 


Hik 
Sik 


1 

htk 

6 


6 
hik 

X 

ttik 
iMk 


6 
lilk 
ID 

lUi 

IS 


AlfM,UUU     idu 


*M 


%■ 
%■ 

10. 

s  - 


m 

7/« 

4'X 
6/- 


AiiimAceEivc.Co..  Ltd.  5"„Cum.Pf. 
Aroii  ifilec.  Met«r  Ltd.,  t^:i.  Cum.  Pf. 

b«ir»A*beftUwCo.,Ltd 

Britib^i  lamiUtod  M:  Heliby  Cables 
Ltd.tOrd. 

lio.  4' .,  Cum.  Pref 

Uo.  «i  \,  iBt  Mort.  Deb.  8tk.  Rd. 

Urttikb  TliuiniK>D-HoaitonCo.,Ltd., 

44  '{^  Ut  Mort.  Deb.  8tk.  P.ed. . . 

briUnh  W«!itiDgbouM  Electric  and 

Mttnufftc.  Co.,  Ltd.,  Vf,,  Prcf.  . . 

Do.       4';,  Mort.  Deb.  Stk.  Red. . . 

biUkti  Klftc.  Knfing.  Cow,Ltd..Ord. . 

I*«i.       fi's,  Pref. 

Do.       4V^,  Perp.  1st  Deb.Stk.. . 

D«i.        4*";, Perp.  ind  Deb.  Stk. 

( J^UtiitiUtr'*  CftbleAConstn.Ltd.Ord. 

Ixj.    &  %  Cum.  Pref 

Do.    44%lstMort.DebStk.Red. 

Crttuiyittn  A  Oi.,  Ltd 

Do.       I,":,  Ut  Mort.  Reg.  Debs.: 
l>ii;k,  Kerr  A  Co..  Ltd..  Ord. 

tht,     *J%',  Cam.  Pref 

lio.      4*%  Deb.  Stock,  Red.    .. 
iHtuiUtn  tL  Co.,  Ltd.,  G%  Com.  Pref. 
Do.    1st  Mort.  4%  Iree.Deb.8tk. 
icdlMia  fend  Swan  United  EUectric 
Light,  Ltd.,  "A"  Shares 
Nos.  1-99,261 
Ix,.    **A  "  Shares  Nos.Ol -017.189 
J/o.    4%  Deb.  Stock  Red. 
Do.    5X  Second  Deb.  Stk.  Red. 
i&\asn\r\n  Construction  Co.,  Ltd.    . . 
IVi.    7%  Cumulative  Pref. 
Do.    4%  Perp.  1st  Mt.  Deb.  Stk. 

Kvtrred  tndCo.,Ltd 

VArraati,  Ltd.,  5%  1st  Mort.  Deb. 

Htoek,  Red...        

Oen.    Elect.    Co.  (1900),  Ltd.,  6% 

Cum.  Pref. 

Do.    4%  l8t.  Mt.  Deb.  8tk..Red. 

Ilenler's  (W.  T.)  Telegraph  Works 

Co.,  Ltd.,  Ord. 

Do.       44%  Cum.  Pref 

Do.       4|%  Mt.  Deb.  Stk.  Red. 
India  Rubber.  Outta  Percha  & 

Telegraph  Works  Co.,  Ltd., 
Do.       1st  Mort.  Deb.  Red.     . . 

Parker,  ThoB.,  Ltd 

Telegraph  Construction  and  Main- 
tenance Co.,  Ltd. 
Do.       4"o  Deb.  Bonds  . . 


1 
1 
1 

5 

5 

100 

100 

5 

100 
2 
2 

100 

100 
5 
5 

100 
3 

100 
5 
6 

100 
I 

100 


8 

6 

100 

100 

2 

2 

100 

10 

100 

10 
100 

5 

5 

100 

10 

100 

10 

12 
100 


101      IW 
101  —103 


2g-    2i 

86  —  8»" 

li^  4 

93  —  96 
72  -  75- 
9-10 
6  -  » 
108  -106* 
IJ-  2 
«  -  98* 
8  —    8A 

^-  A 
106  — 10t» 

14-  ig 

106—108 


%-      I 
1  -    li 

78  —  83' 

79  —  84 

98  -100 
18  —  15 

90  —  96 

9i-  10* 
91—96 

no  —112 

15  -  16* 

99  —102 
6i-    7 

88-40 
lOli-lOSi' 


111.— ELECTRIC    TRACTION. 


feHUcilLKd 


*iMU,UOO 


lO.fiUO 

^Iti.ttlO 

AlOl.Kitf 

7fi,«0« 

7f.,0tti 

16,UUU 
Ai3/>.(J00 
JllOO,UttJ 


I'tvl 

acfid 


Paid        CloBlng 
up.         Prices. 


6 


3/- 


10  6/- 

10  6/- 

Uik  4iv, 
1 

1  ll'40d 
6 

6  2/6 

Htk  4^'., 

HIk  6% 


4;:i42,hOO 

iaB,H01 

166,4H7 

4l.Q0O,(NJU 


100.0(JU 

44i,MiO 
-i7,UU0 


10 

40 
100 

10 

10 

Htk 

Htk 

6 

6 

6 

Htk 


6/- 
1/6 


6?o 


Anglo- Argentine  Trams  Co.,  Ld.,Or. 
Do.  6"o  Cum  Pf. 

Do.  Permanent 

6' o  Debenture  Stock,  1888   . . 
Barcelona  Trams  Co.,  Ltd.,  Ord.   . . 
Do.  6''o  Cum  Pf  .Shares 

Do.  6"o  Debs..  Red.  . . 

Do.  4AV>  Red.  Deb.Stk. 

Bath  Elec.Trams.  Ld.,  Pf.  Or. 
Do.  6"o  Cum.  Pf. 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 

Do.  6"^'.,  Cum.  Pf. 

Do.    4^'  o  1st  Deb.Stk. ,  Red. 
Brit.  Columbia Eiec.  Rly.  Co.,L1hL, 
Def.  Ord.  Stock      . . 
Pref.  Ord.  Stock     . . 
5^'o  Cum.  Perp.  Pf . 
4A-\,  1st  Mort.  Debs. 
4l%  Vancouver  Power  Db. 
Brit.  Electric  Traction,  Ltd.,  Ord. 

Do.       6^'„  Cum.  Pref 

Do.       5'V>  Perp.  Deb.  Stk. 

Do.        4%  2nd  Deb.  Stk.  Red. . ; 

Buenos  Ayres  A  Belgrano  Eleotrio 

Trams,  Ltd.,  Ord. 

Do.       •*  A  **  6"o  Cum  Pref.     . . 

Do.       "B**         do.  I 

Buenoe  Ayres  Elec.Trams  Co.  (1901)' 

Ltd.,  6%  Db.  Stk.,  Red. 


Do. 
Do. 
Do. 


5 
5 

100 
10 
10 
100 
100 

1 


5 

6 

100 

100 
100 
10 
40 
100 
10 
10 
100 
100 

5 
6 
6 

100 


■^ 


i  \  . 


1 


I>ivl- 
dand. 


Paid 
up. 


Closing 
Prices. 


102,268  6 

£350,000  Stk 

480,000  1 

40,000  5 


£800,000  100 

166,000  5 

£116,000  Stk 

£120,000  Stk 


li—  8 

140  —143- 
llj-  12J 
9  -  10* 
98  -101 
96  —100 
2 


£220,000     100      6%     Buenos  Ayres  Od.  Nat..  Ltd.,  6%: 

IstDeb.  Bds.  100 

8/-    Calcutta  Tramways  Co.,  Ltd.        . .  5 

4^%          Do.        4^%  Ist  Deb.  Stk.,  Red.  100 

1/-     Cape  Electric  Tramways,  Ltd.     . .  1 
2/6    City  of  Birmingham  Trams  Co.  Jjtd. 

5  %  Cum.  Pref.  6 

4%                Do.        4%  Ist  Mort.  Debs.  . .  100 

4/-     City  of  Buenos  AyresTrams.C^.,  Ld.  6 

6%                  Do.        Per.  6"„  Deb.  Stk...  100 

6%     Colombo  Elec.  Tram.  A  Light.  Co.,  | 

Ltd.,  r.»V>  1st  Mort.  Deb.  Stk.  Red.  100     101—10* 
60,000      10        6/-     Dublin  United  Trams.  Co.  (1896), 

Ltd.,  Ord.    ..  10 

Do.    6%  Pref 10 

Isle  of  Thanet  Elec.  Trams,  and] 

Light.  Co.,  Ltd.,  6%  Cum.  Pref.i  6 

Do.    4'o  Deb. Stock..        ..  100 
London  United  Trams.  (1901),  Ltd., 

5%  Cum.  Pref 10 

Do.    4''o  1st  Mort.  Deb.  Stk.  Red.  100 
Madras  Electric  Trams  (1904),  Ltd., 

6  "b  Deb.  Stock,  Red 100 

Metropolitan  Elec.Trams,  Ltd.,  Def.  1 

Do.           5'\>  Cum.  Pref 1 

Do.           4J%  Deb.  Stock,  Red.  100 
^/-    New  General  Traction   Co.,  Ltd., 

6%  Cum.  Pref 5 

2/9g  North  Metropolitan  Tramways  Co . .  8 

3i%                 Do.              3i%  Mort.  Debs.  100 
5%    Perth  Electric  Trams,  Ltd.  (W.A.) 

57o  Ist  Mort.  Deb.  Stock,  Red. .  100 

10/-    Potteries  Elec.Traction  Co.,  Ld., Or.  10 

6/-                  Do.           5%  Cum.  Pref.     ..  10 

4J%                 Do.           4i''bDeb.8tk.,R8d.  100 


5P,987 
80,000 

£150,000 
126.000 

£1.031,000 
£50,000 

314,016 

500,000 

£860,000 

50,000 

110,928 
£150,000 
£196,200 

24,600 

24,600 

£220,000 


10 
5 

Stk 
10 

Stk 
Stk 

1 

1 

Stk 

6 

8 
100 
Stk 

10 
10 
Stk 


6/- 
2/6 


5/- 


6d. 


■  98  -101 

I    B|-    H 
106  -10b- 

■  Ik-H 

\     4i-    bk 

96  -lOa 

.  lOi—  lOi 

,140  —145 


18  —  14 
15  —  16 

84-    4 

88  —  91- 

log— lOji 
101  — lOB 

101  —103 
103  — 104» 

4=11 

30-95- 

101  —104- 

8-9 

84-    9i 

99  —102 


IV.— ELECTRIC   LIGHTING   AND   POWER. 


Present 

.Vmount 

Subscribed.' 


Last 
Divi- 
dend. 


Paid 


Closing 


7,500  ;     10        16- 


r:-^ 


at  H 

94  -98» 

■100  —103 
100  —103 
lOi-  10^ 
!l02  .104% 
I  98  -101 

io|^  llj 

118  -120 
96  —  98 


94  —  97* 


7,500 
7,600 
£70,000 
14,000 
£60,000 
27,607 

12,498 

60,000 

£288,782  . 

70,000 

10,000 

80,000 

£350,000 

40,000 

40,000 

44,436 

£150,000 

70,696 

40,000 

£400,000 

£800,000 

40,000 

80,000 
£400,000 
£250,000 

70,000  • 
70,000 
£800,000 
£80,000 

10,000  ! 
£60,000 

16,000  ! 

13,000 
£60,000 

150,000  I 

21,000 


10 
10 
Stk 

5 
Stk 

6 

5 

6 

Stk 


*/6 
6/- 

'^? 
4/6 

8/6 

.    8/- 
■    4% 

4/- 


10 
10 
10 
100 
6 


5 
Stk  ! 

'  I 

6 
5 
Stk 
10 
10 
Stk 
Stk 
10 

10 
Stk 


6 
5 

Stk 
Stk 

6 

Stk. 

10 

6 

Stk 

1 

6 


2/8 
•»% 
2/8 

2/3 
2/8 

^^ 

6/- 
5'\> 

4/- 

6/- 

4i% 

4/6 

8/- 


Boumemouth  &  Poole  Eleo.Sup.Co., 

Ltd.,  Ord.     .. 

Do.       4i%  Cum.  Pref. 

Do.       6%  Cum.  Second  Pf .    . . 

Do.        4i%  Deb.  Stock  Red     . . 

Bromley  (Kent)  Eleo.Lt.  &  Pr.  Co.Ld 

Do.     do.    44%  1st  Deb.  Stk.  Red.    100 
BromptonftKensington  Elec.Supply 

Co.,  Ltd.  Ord.      . .       6 

Do.        T*o  Cum.  Pref.  Shares. .       6 

Calcutta  Elec.  Sup.  Cor.  Ltd., Ord . .       5 

Central  Elec.  Sup.(3o.,  Ltd.,4%Gaa. 

Deb.Stk.    .. 

Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord d 

Do.  do.    Ord i 

Do.  do.    4i^»o  Cum.  Pref...       5 

Do.  do.    4%  Deb.  Stk.  Red.    100 

Do.  do."  City  Undertaking" 

44%  Cum.  Pref.      . . 

Do.  do.       do.    (1903) 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.        do.    4i"o  Deb.  Stk.,  Red 

City  of  London  £i.Lghtg.Co..Ld.,0. 

Do.      6%  Cum.  Pref 

Do.      6^'b  Deb.  Stk.,  Red 
Do.      4^%  2nd  Deb.  Stk.,  Bed,  100 
County  of  London  Elec.  Supply  Co., 
Ltd,,  Ord. 

Do.       6%  Cum.  Pref 

Do.        4i^'o  Deb.  Stk.,  Red.     . . 
Do.        4j%  2nd  Deb.  Stk.,  Prv. 

Crts.  all  paid,  Red   100 
Edmundson's  Elec.  Cor.  Ltd.,  Ord.       6 
Do.        6%  Cum.  Pre! 6 


12  —  18 
9^  10 
11  —  19 

loa  — io«» 

6J-    5] 
101  —104 


104-11 


100     104  —  107 


5 
5 
6 
100 
10 
10 
100 


10 
10 
100 


6% 

2/- 
*4% 

8/6 

44% 


Do.       4A%  1st  viort.Db.8tk.Reg  100 
ghtir 


Electric  Lighting  A  Traction  Co.  of 

Australia,  Ltd.  6%  Deb.  Stk.  Red. 

Folkestone  Elec.  Supply  Co.,  Ld.,  O. 

Do.       44%  1st  Deb.  Stk..  Red 


100 
6 

100 
10 
6 


1IO7  — W 

13::  II* 

;121  -126 
101  —106 

.19  —  19$ 
107  — UO^ 

ilOl  —106 

vcn  —109 

'  88  —  91* 
.  64-  6 
1109  —105 


6/- 


Stocki<  and  Shares  marked  *  are  quoted  ex-dividend. 


Havana  Electnci  tv  Co. ,  Ltd. . 
Hove  Elec.  Lighting  Co.,  Ltd., Ord. 
Isle  of  Wight  Electric  Lights  Power! 

Co.,  Ltd.  44%  Deb.  Stock,  Bed.!  lOO    ,  lOJ— lOS 
Kalgoorlie  Electrio  Power  A  Light*:  I 

ing  Corp,  Ltd.,  6%  Cum.  Pref.       1        j^—    H 
iKeniington  and  Knightsbridge  Elec-  | 

trie  Lighung  Co.,  Ltd.,  Ord.  . .       6       194—  18 


January  6,  1905. 


PAGE'S    WEEKLY. 
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ELECTRIC  LIGHTING  AND  POWER.— Confd. 


Present 

Amount 

SutMorlbed. 


£185.000      Stk 


Last 
DIvl. 
dend. 


Paid 
up. 


TELEGRAPHS  AND  TELEPHONES.— C<m<d. 


Closing  Present 

p^!i^       I       Amount 
*^"*"-  Subscribed. 


!  LMt  I 
I  I>ivl- 
' dend. ! 


,  Paid 

I    up. 


I 


I 


*% 


111,000 

8 

60,000 

5 

8/- 

£871,896 

Stk 

4% 

100.000 

10 

9/- 

76,121  ' 

6 

2/8 

290.000 

Stk 

250.000 

Stk 

8*% 

£250.000 

— 

4% 

10352 

10 

6/. 

£59.000 

100 

4% 

16,600 

5 

2/6 

£50.000 

Stk 

4% 

£84.700 

100 

4i% 

40,000 

' 

5/- 

20.000 

5 

8/6 

£150,000 

Stk 

8*% 

12.000 

« 

4/- 

£50,000 

Stk 

4% 

65.000 

5 

3/- 

100,000 

1 

50.000 

1 

8^d. 

£100,000 

Stk 

%lt 

50,000 

5 

30,000 

5 

2/6 

£200,000 

Stk 

110,000 

6 

6/6 

Kensington  and  KnightsbridgeEleo-i 
trio  Lighting  Co..  Ltd.,  and  the 
Notting  Hill  Eiectrio  Lighting' 
Co..  Ltd., 4%  Deb.  Stock.  Red.    100 
London  Blec.  Supply  Corp.,Ld.,Ord.      8 

Do.    6%Pref 

Do.    4%l8tMort.Db.Stk.,Red. 
Metropolitan  Eleo.  Sup.  Co.,Ld..Or. 

Do.    4i%Cum.  Pre! 

Do.    44%l8tMort.Db.8k.,Red. 
Do.    8^%Mort.Deb.Stk.,Red. 
Midland  Elec.  Corp.  for  Power  Dis- 
tribution. Ld..4A%  1st  Mort.Deb. 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord.! 
Do.         4%  1st  Mort.  Debs.     . . ' 
: Oxford  Electric  Co.  Ltd.,  Ord. 

Do.       4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of  Montreal) 

H%  20.yr.  Ist  Mort.Deb    100     100  —102 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord.       5 
Do.  7%Pref 5 


,102  —104 

95—97    I 

i  6A-5A* 
110  —115*  I 
I  96- 


£80,008 

^ 



150,000 

100 

^ 

88,321 

10 

84,568 

10 

6/-    1 

4,669 

10 

6/- 

£80,000 

100 

5%l 

207,980 

10 

3/.    . 

£75,000 

100 

5% 

518,945 

stk 

4% 

West  Coast  of  America,  Ltd.         . .       2) 
Do.    4%  Deb.  Guar,  by  West.Tel.   100 

i  W.India&PanamaTeleg.Co.,Ld.,Or.i  10 
Do.  6%  Cum.  1st.  Pref.  ..;  10 
Do.  6%  Cum.  2nd  Pref.  ..  10 
Do.       5%  Deb ,100 

Western  Telegraph  Co.,  Ltd.  . .'  10 
Do.  5%  Debs.,  2nd  Series,  1906  100 
Do.     4%  Deb.  stock.  Red.      ..    100 


SHIPPING    COMPANIES. 


97*^99? 


82.500       10 


5/6 


28,151 


2/6 


Do.          8^%  Deben.  Stock,  Red  100 
Smithfleld  Markets  Elec.  Supply 

Co.,  Ltd.  Ord.  5 

Do.       i%  Debenture  Stk.  Red.  100 

South  London  Elec.  Sup.  Cc.Ltd.O.  5 
South  Metropolitan  Elec  Light 

4  Power  Co.,  Ltd.  Ord.  1 

Do.       7%  Cum.  Pref 1 

Do.        4^%  Ist  Deb.  Stock  Red.  100 

Urban  Electric  Supply  Co.,  Ltd..  O.  5 

Do.    5%  Cum  Pref 5 

Do.    4i%lstMort.Deb.Stk.Red  100 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord.  5 

Do.       5%  Cum.  Pref 5 


'11=  'I' 

98  —100^ 


£825,000  I 
£672.900  I 

10,000 

£600,000  ' 
£750,000 


Stk 
Stk 


Anchor  Line  (Henderson   Bros.), 

Ltd..  64%  CoDp.  Pref, 

i    Do.     4i%  Red.  Ist  Mort.  Deb.Stk 

British  &  African  Stm.  Nav.  (1900) 


10 

Stk 
Stk 


Ltd..  4i%  Ist  Mort.  Deb.  Stk..  Red. 


5/6    !  Bucknall  Steamship  Lines,  Ltd., 


Stk 

i 


eo.ooo  ;  20  1 16/- 


12J-  18J 
6  -6^* 


40,000  I 
£464,430  , 

1.200.000 
30,000 
327,300 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Present 

8 

Laat 

Amount 

% 

Divi- 

Subecribed. 

5 

dend. 

£M,800 

100 

4% 

25,000 

10 



£768,580 

stk 

12/6 

£3,118,210 

Stk 

25/- 

£8,118,210 

Stk 

2/- 

44,000 

5 

4/- 

$  15,000,000 

#100 

S2 

£l,903,»i56 

Stk 

4% 

16,000 

10 

6/- 

6,000 

10 

10/. 

6.000 

5 

2A 
5/- 

£80.000 

50 

4*% 

60,710 

20 

^h 

£85.800 

100 

44% 

£300.000 

100 

4% 

£900.000 

25 

4% 

800.000 

10 

2/6 

£602,400 

Stk 

4% 

£4.000.000 

Stk 

26/- 

£2,000,000 

Stk 

17/6 

£1,886,814 

Stk 

4% 

150,000 

10 

5/- 

£68  700 

100 

4i% 

17.000 

25 

12/6 

72.680 

I 

% 

£1,983,388 

Stk 

£1,966  667 

Stk 

6% 

16,000 

10 

6/- 

15,000 

10 

6/-    1 

260,000 

5 

2/6    1 

£2,000,000 

Stk 

84% 

£889,598 

Stk 

4% 

£1,0  0 

6/9 

179,818 

1 

7td. 

50,000 

I 

7Jd. 

£100.000 

100 

4% 

11.88Q 

8 

i/-    . 

5S,0Q0 

6 

8/.    1 

40,000 

6 

a/6 

£179,947 

Stk 

6%  1 

16,609 

10 

4/. 

Clotting 
Prices. 


m 


African  Hkeot  Tel.  Co.,  Ld.,4%  Mt. 

Debs.  (Series  A),  Red 

I  Amazon  Telegraph  Co.,  Ld. . . 
Anglo-American  Tel.  Co..  Ltd.,  Ord. 

Do.  6%  Preferred  Ordiqjiry 

I        Do.  Deferred  Ordinar]^ 

Chili  Telephone  Co.,  Ltd ,  5 

ICommeroial  Cable  Co.,  Capital  Btk.  JlOO 

I  Do.  Sterl.500-yr4%Deb.  8tk.,Red/  100 

|Cuba  Submarine  Tel.  Co.,Ld.,  Otd.l  10 

Do.        10*^  Preference  . .         . .  >  10 

I  Direct  Spanish  Telegraph  Co.,  Ord.  & 

10%  Cum.  Preference  5 

Do.        44%  Debs 60 

Direct  U.S.  Cable  Co.,  Ltd I  20 

Direct  West  India  Cable  Co.,  Ltd.,; 

44%  Reg.  Debs.  100 

;East.  (fe  S.  African,  Ld..  4%  Mt.  Dbs.|  100 
Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy) . .  25 
I  Eastern  Extension,  Australasia  and 

China,  Ltd... I  10       184—14 

Do.    4%  Mort.  Deb.  Stk.,  e'en?.  100     106  —108 

Eastern  Tele.  Co..  Ltd.,  Ord.         . .  100    '185  —138 

Do.        8%  Pref.  ..        ..100    ;  88  —  90 

Do.        4%  Mori.  Deb 100     105  -107 

Qreai  Northern  Telegraph  Co..Ltd.,l 

(ol  Copenhagen)    ...  10    I  284—  29 
Halifax  and  Bermudas  Cable  Co.., 

Ltd.,  44%  ist.  Mort.  Debs.  Red.'  100 

Indo-Eurr)ktian  Tele.  C'-o..  Ltd.        ..|  35 

Monte  Video  Telephone  Co..Ltd.,0.  l 

National  Telephone  Co.,  Ltd.,  Pref.i  lOO 


86,758  ' 
£160,000 
I  65,000 

I  40,000    : 

£200.000  ! 
141,500  { 

£1,160.000  i 

£1,160,000  I 

£800,000  ; 

£648.100  ' 

15,000  I 

89,075 

39,075 
141,841 

24.000  i 
£1,008,894   , 


20    ' 
Stk   I 

1     ' 
10    I 
100 

74 

8 
Stk 

5 

5 
Stk 
10 

Stk 

Stk 

Stk  , 

Stk  I 

100  I 

'  I 
5  I 
10    I 

10    i 
Stk  i 


54%  Cum.  Pref. 

44%  Do.        ii,%  1st  Mort.  Deb.  Stk. 

44%   Clan  Line  Steamers,  Ltd.,  44%  Deb. 

Stk.  Red.    . . 

Cunard  Steam  Ship  Co.,  Ltd.. 

Nos.  1-60,000. . 

8/-  Do.  Nos.  60.001-100,000 

44%   Elder  Dempster  Shipping,  Ltd.,  44% 

1st  Mort.  Deb.  Stk.     . . 

6d.     Furness,  Withy  &  Co.,  Ltd.,  Ord.. . 

5/-  Do.        5%  Cum.  Pref 

44%  I        Do.       44%  1st  Mort.Debs.Red. 
4/7    ,Gen.Steam  Navigation  Co.,  Ld.,Ord. 

4/9g      Do.    Non-Cum.  6%  Pref 

4%  '     Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

1/3    Houlder  Line,  Ltd.,  Ord 

2/9        Do.    54%  Cum.  Pref 

44%  Do.  44%  1st  Mt.  Deb.  Stk.  Red. 
5/-  Leyland  (Fredk.),  &  Co..  (1900),Ltd., 
5%  Cum.  Pref.  . . 
5  %  ,  Peninsular  and  Oriental  Steam  NaT. 
Co.,  5%  Cam.  Pref.  .. 
19%  '  Do.        do.       Deferred 

34%  Do.       do.    84%  Deb. Slock.. 

34%,  Do.        do.  8A%  2nd  Deb.  Stk. 

30/-  iRovalMail  Steam  Packet  Co.  Ord.. 
2/6    I  Shaw,  Savill  &  Albion,  Ltd.,  5% 

Cum.  "  A  "  Pr«f . . 

2/6  Do.        "B"Ord 

4/-     Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

4/6  Do.       44%  Cum.  Pref 

4%  Do.       4%  Debenture  Stk., Red. 


10 
100 


100 


10 
100 


100 


84—    9 
98-100 

91  -98* 

6-    7 
78  —  76* 

98—100* 

18  —  184 


100 

99  -101 

1 

1  —    14 

10 

9}-10l 

100 

106-107 

100 

l;J 

6 

6 

100 

J^l 

10 

6-    64 

100 

196-129 

100 

214  —217 

100 

99-101 

100 

96-98 

60 

284-244 

5 

4i-  H 

6 

4-    44 

10 

8-    84 

10 

94-10* 

100 

98-100* 

VII.— MISCELLANEOUS    COMPANIES. 


99  —101* 
!l01  —103 

i 
100-102% 


Pre^nt 

Amount 

Subscribed,  i 


«  I  Last 
4  ,  Divi 
I      I  dond. , 

I  I 


I 


60.000 


m- 


£750,000      Stk       6% 
12,500       10     ,  10/- 


10.000 
183.538 


10 

1 


6/- 
6-3d. 


66,462  1  8'4d. 
185,000  1  6d. 
135,000         1       7^. 


Chadburn's(Ship)Tele.  Ltd.,Ord...i  1 
General  Hydraulic  Power  Co.,  Ltd.,  100 
Oakey  (John)  and  Sons,  Ltd.,  Ord. .  10 
Do.  do.        6%  Cum.  Pf.l    10 

Power  Gas  Corp.,  Ltd.,  Ord.,  Nos., 

66,463-260         16/- 

Do.  do.  Nos.  166,462       1 

Waygood  (R.)  &  Co..  Ltd.,  Ord.     . .       1 

Do.  6%  Cum.  Pref.       ...       1 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Deterred i(X) 


_  Cum.  1st  Prer 

do.     2nd  do. 

6%  Non-Cum.  Ord  Pref.  '. 

34%  Deb.  Stk..  Red.     .. 

4%       do.       do.  .. 

4%    Prov.     Certs.     aU| 

paid... 

Oriental  Telephone  &  Elec.  Co..Ltd. 

Do.       6%  Com.  Pref I 

Paoiflo  &  European  Tel.  4%  Guar. 

Debs.  Bed... I  100 
Reuter'B  Telegram  Co.,  Ltd.  . .  j  8 
lUniied  River  Plate  Telep.  Co.,  Ltd.'      6 

Do.       6%  Com.  Pref j      5 

Do.       6%  Deb.  Stock.  Bed.   .  .1  100 
W.  African  Telegraph  Co..  Ltd.     . .  |    10 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


Present 

Amount 

Subscribed, 


Last 
Divi 
dend. 


Paid 
up. 


Closing 
Prices 


10,000 

8,739 
10,000 
80,111 

44,889 
781,806 

164,288 
285.000 
20,000 

10,000 


10 
10 

7 

7 

1 

1 

1 

90 


7/6 

3/- 
6/. 
7/- 

'    8/6 
9d. 

6d. 

7id. 


Birm.  Railwkf-Oar,  Jk  Wmxon^  £<>« 

110,^300 
Do.        Second  lasue  1-ej^.., 
Do.        Cu  m .  Pref .  0%  I  10.000 
Glouoestet  Rail. -Car  &  Wagan,  Ld.» 
A,  l.2y,H6S  4  4 »,751 -50,000 

Do.    B,  2^,m^i9,'i:m,  50,ooi-7&.aooi 

Metropoht^n    AmRlgai^mted    Hm].- 

Carriage  \  Wagon,  LeJ.,  l'7frl,MlH 

Do.    Cum.  &  Fref,  5  \>  l-m,38!Si 

Do.    Cam.  B  Pmf.  6%  i-23£,000 

Midland  Bai l<  Csr.  &  Wagoti,  Li. . 

Do.       Pr«f.  G  per  cent.  k.lOjOOOJ 


10       21  —  214 


4 

10 
7 

7 
1 


8—  8A 
18  —  18| 
8}-    9 

89/ —  4^. 

28/8—24/8 

27/6-2^6 

18i-19/J 

23/8-^  32/9 


Stocks  and  Shares  marked  *  are  quoted  ex«dividend. 
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£    8.  d. 

AnfiTles— Phoenix      tt    5  0 

Best   6  16 

ExtraBest    7    6  0 

Gas  Tube  Hoops — Phoenix  Best  6  16    0 


Plates— Phoenix 


BestBoiler 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Best  Boiler  1>    0    0 


Boiler  Tube  Strips— Pha^nix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  6  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
(Commission  extra). 


Pig  Iron: 


No.  1. 


£  s. 

Coltness,  f.a.s.  Glasgow 3    4 

Qartsherrie „    2  18 

Sommerlee ,,    2  18 

Carnbroe    ,,    2  16 

Langloan    ,,    3    4 

Calder ,,    2  18 

Clyde  ,,    2  18 

Glengamock,  f.o.b.  Ardrossan 2  18 

Eglinton  ,,  2  18 

Dalmellington,  ,,  Ayr  2  14 

ShottB ,  Leith   2  18 


d. 
0 

6 
0 
0 
6 
0 
0 
6 
0 
6 


No.  8. 
£  s.    d 
2  14     6 
2  14 
2  13 
2  12 
2  14 
2  13 
2  18 
2  12 
2  11 

2  11 

3  13 


NORTH  OF  BNGLAND. 

Messrs.  W.  Whitwell  and  Co.,   Ltd.,  Thomaby 
IronTivorks,  Stockton,  quote  as  follows,  at  vrorl£B  :— 

£    8.  d. 

W.W.  ^  Bars    6    7    6 

W.W.  Best  Bars   6  17  6 

W.W.  Best  Best    7    7  6 

W.W.  Best  Best  Best 7  17  6 

W.W.  Best  Shoe 6  17  6 

Thornaby   '^  7  17     6 

Thomaby  Best 8  7  6 

Thomaby  Best  Best    9  7  6 

Whitwell  Special  Admiralty  Cable    10  0  0 

Special  Chain  Iron  9  0  0 

Tube  and  Nail  Strips  6  10  0 

W.W.  "^  Angle  Iron 6  10    0 

W.W.  Best  Angle  Iron   7    0    0 

Tee  Iron,  to  8- inches  United 7    7    0 

Terms,  Cash,  lees  2^  per  cent,  discount  on  10th  of  month 
oUowing  delivery. 

LANOASHIRB. 

Tlie  Pearson  and  Knowles  Goal  and  Iron  Gom- 
pany,  Ltd.  Dallam  and  Be-wBey  Forges,  War^ 
rington,  quote:-  i^^„  g^^l 

£   s     d.  £  8.  d. 

Crown  (BNF)  Bare    6  10    0  7  0  0 

„      Angles    7    0    0  7  10  0 

„         „      Tees   7  10    0  8  0  0 

„     (WIW)  Hoops    7    0    0  7  10  0 

„      Sheets    7  10    0  8  0  0 

Ordinary  Sizes,  F  Jl.S.  Liverpool  in  10- ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


d. 

£    1.   d. 

0 

U  10  6 

0 

16    0  0 

0 

16    0  0 

0 

17  10  0 

WORGBSTBRSHIRB. 


Baldwins  Ltd.  (with  which  is  amalnmated 
Knight  and  Growther,  Ltd.),  Wilden  ^Works,  near 
Stourport,  quote:— 

'^  Singles  Doubtai 

ao  G  96in.      31  G  to  II  6 

by86in.        96iD.byaiB. 

per  ton.  ptr  ton. 

Black  Sheets :  £    s.    d.        £    s.  d. 

"Vale"  10    0  0  10  10  0 

"Shield"  10  10  0  1110  0 

"Severn" 1110  0  12  10  0 

'•Baldwin  Wilden  B." 12  10  0  18  10  0 

Charcoal 16  10  0  17  10  0 

Best  Charcoal    18  10  0  19  10  0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoM 
for. 

Extra  widths,  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  4^ 
Extra  lengths.  Single 3  to  168in..  Doubles  to  182in.,  Lattansti 
108in. 


Patent  Goated  Sheets : 

£      8. 

No.  3  Lead 13  10 

S,V.  Lead     16    0 

No.  3Terne   15    0 

S.V.  Terne 16  10 


Singles  Doubia 

2oG  iitoaiG 

to  106  to  91 

by  36in.  by  80ta 

per  ton.  per  too. 

Tinned  Sheets :                               £    s.  d.  £    i.  i 

Best  Coke  (Finish)    28    0    0  S9  10  6 

„     Charcoal  (Finish) SO    0    0  3110  6 

Extra     „             ,,         32    0    0  88  10  0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  »*Cookley,  K"  Best  Charcoal,  £1  78.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Laltens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  exta 

throughout  for  all  brands. 

At  works  less  2J%  for  cash  monthly,  10th  inst. 

Galvanized  Gorrugated  Sheets : 

*'Phanix**  Brand,  24  G.,  f.o.b.  London,  in  £    i.  d. 

Bundles 1115  0    pertOD. 

♦♦Blackwall"   Brand,   26   G.,   in   felt-lined 

cases  for  Australia,  f.o.b.  London.... 14    7  6        „ 


Galvanized  Working  Up-Sheets : 

£    8.  d. 

24  G..  f.o.b.  London,  in  Bundles 13  15  0    per  ton. 

ST  AFFORDSHIRB . 

Shelton  Iron,  Steel,  and  Goal  Go.,  Ltd^^  Stoke-oib 
on-Trent,  North  Staffordshire,  and  12b2,  Oannon 
Street,  London,  quote  :— 

£    8.  d. 

Crown  Bars 6  10  0  per  too. 

Best  Bars  (I  to  6in.  wide,  above  }  in. 

thick,  jl  in.  to  4  rounds  and  squares)    7    0  0 

Angles 6  15  0 

„      Best 7    6  0 

T's    7    0  0 

..Best  7  10  0 

BestShoelron    8    0  0 

,,    Rivetlron   8    0  0 

„    Best  Bivet  (Special)  9    5  0 

..    Cable    0    5  0 

,,    Screwing 8    5  0 
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£     8.  d. 

Best  Turning  8    0  0  per  ton. 

„    Plating 8    6  0 

.,     Best  Best  9    5  0 

„     Treble 10    5  0 

Plates 7  10  0 

Best  Plates 8    0  0 

„    Boilerplates  8  10  0 

,,     Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12    C  0 

WALES. 

Ck>rdes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

^ote  **  Star  *'  brand  patent  wrought  nails,  steel  nails,  &o. 

Discounts— 

45  per  cent,  off  1-inoh  to  3-inch  strong  rose  and  all  fine  rose  and 
6dj.  and  Hdy.  poand. 

40  per  cent,  off  3^  inch  to  7-inch  strong  rose  and  lOdj.  and 
20dj.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Deliyerad  in  lots  of  2  cwt.  and  upwards.  B.xtra  24  per  cent, 
diaoount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose.  Hat  points,  5- inch  to  7-inch  basis  :— 

2  tons  9/3  per  cwt.         ]  ,,,         t>    1         o^  *• 
Under  2  tons  9/6  per  cwt.  /  ^'^  ""^  ^^^^^  S^**^^"- 

Steel  CQt  nails,  3- inch  basis — 

3  tons  8/-  per  cwt.  )  , , ,         „  .,         ^.^  j.- 

Under  2  tons  8/3  per  cwt.  /  ^/^  *°y  ^^^^^^  ^***^°"- 

Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
88  and  36,  Eastcheap,  B.  O.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 
qocyle: — 

Per  Box. 
f.o.b. 
Wales. 
€k>ke  Tin-plates.  £  s.    d. 

C  183  byl4  I'^^s.  110  lb.  «*BV"  0  13  0 

C  20    by  10220s.  156  „** Jumbo"  0  18  3 

C  20    by  14  112s.  108  „"  Lydbrook  "  0  12  6 

C  28    by  20  1128.  216  „"  Lydbrook "  1     o  3 

Charcoal  Tinplates' : 

C  20  by  14  1129.  108  lb.  **  Allaway  "         0  13     3 

BELGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence 
Poontney  Hill,  London,  B.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
deliTered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s.    d 

Blooms  at  3  12    0  perton. 

Billets at  3  14    0 

Sheet  Bars at  3  16    0 

Finished  Steel : 

Bars   at  4  16  0  perton. 

Angles    at  4  17  0        „ 

Tees  at  4  19  0 

Joists at  4    7  6 

Fencing  Standards at  4  19  0 

Shoeing  Bars at  5    2  0 

Tyre  Bars at  5    4  0 

Half -Bound  Bars at  5    5  0 

Heavy  Bails at  4  10  0 

Light  Bails  at  4  16  0 


Messrs.   French  and  Smith,    147,    Leadenhall 
Street,  and  11,  Oldliall  Street,  Liverpool,  quote:— 

TIN. 

Tin:  £    s.   d.       £     s.    d. 

English  Ingots,  f.o.b 

Dis.lJ%Al% 132  10    0  to  138    0    0   perton. 

English  Bars,  f.o.b 

Dis.  li%Al% 133  10    0  to  134    0    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  132    0    0  to  132    6    0        „ 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  13110    0  to  131  16    0        „ 

Australian,   Mr.  Bischoff, 

Warehouse,  Net  132    5    0  to  182  15    0 

COPPBR. 

Copper :  £    s.  d.       £    s.    d. 

Standard     G.M.B.,    cash 

Warehouse,  Net  68  12    6  to    68  16    0    perton. 

Standard       G.M.B.,       3 

months,     Warehouse, 

Net 69    0    0  to    69    2    6 

English,   Tough,   Cake  iSi 

Ingot,      Warehouses, 

Net,  Dia.  2J%  71     5    0  to    7115     0 

English,      Best       Select, 

Warehouse  Net,   Dis. 

2J%    72  10    0  to    78    0    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2J%    79    0    0  to    79  10    0 

English.  Sheets  for  India, 

f.o.b.,  Dis.  2J%   76    0    0  to    76  10    0 

Electro,  Warehouse,  Net .      70    0    0  to    70  10    0        „ 

Ore,  ex.  ship,  Net    0  11    9  to     0  12    9perunit. 

Regulus,        Matte       and 

Precipitate,  ex.  ship, 

Net 0  13    0  to      0  13    6        „ 

YBLLOW   METAL. 

YeUow  Metal : 

£    s.    d.      £   s.    d. 
Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2J?<, 0    0    6}  per  lb. 

Sheathing      ,,         ,,      0    0    GJ      „ 

SPELTER. 

£    8.    d.  £    s.    d. 

Sllesian  outports,  Net 26    5    0    to  25  10    0      perton. 

Blende  of  50 -^o  Net   7    0    0    to    7  10    0 

Calamine,  Net  7    2    6    to    7  12    6 

LEAD. 

£     s.    d.  £    s.    d. 
English  Pig,  Warehouse, 

D\B.'2h%  13    5    0    to  13    7    6    perton. 

Spanish^  ex  ship,  Dis.  2J%  13    0    0    to  13     2    6 

Lead  Ore  of  70%,  Net G  11    0    to  6  15    0 

ANTIMONY. 

£    s.  d.  £  s.  d. 

Star  Regrulus,  f.o.b  ,  Dis. 

2J«\,  37  10  0  to    88  0  0    perton. 

Ore,  oO  %,exship,Di8. 2J%     8  10  0  to      9  0  0 

Crude,  ex  ship,  Dis.  2 J  %...  14    0  0  to    15  0  0  „ 

QUICKSILVER. 

£   8.    d. 

Spanish,  751b.,  Warehouse,  Net 7  16    0  per  flask. 

Italian        .,  „  .,  7  14   0      „ 
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IiBIOBSTBRSHIRB . 

The  Nailstone  Colliery  Company,  Leicester, 
quote.  Price  per  Ton  at  Pit  of  20  Cwt.,  with  }  Cwt.  per 
Ton  for  wastage:— 

Upper  main  Seam.  s.  d. 

MainCoal 7    6 

Beet   Hard  Steam  (hand  picked,  as    used    by  the 

Bailway  Ciompanies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

Fine  Slack 0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DBRBYSHIRB. 

The  Manners  Colliery  Co.,   Ltd.,   of  Ilkeston 
quote  as  follows,  per  ton  at  pit : 

Kilbum  Coal :  s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (IJ  to  8})    9  6 

Small  Nuts  (i  to  IJ) 6  0 

BooghBrights    6  0 

Peasdtol)    5  0 

Slack    3  6 

Smudge   2  0 

Low  Main  (or  Tupton)  Coal  : 

Low  Main  Brights 7  6 

.,        .,    Nuts 7  3 

Hards  (Goed  Steam  Coal)    8  0 

Bakers*  Nuts  (1"  to  2") 6  6 

Slack 8  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
8.    d. 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Beet  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    3 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit  :— 

Digby  Coal : 

Stbam.  s.    d. 

BestHand  Picked  Hard  9    0 

Steam  Hard    7    9 

HardNuts  7    0 

Gedling  Colliery. 

High  Hazel. 

London  Brights,  4  to  8  in.  cube 12     0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  )  to  2  in.  cube 5    6 

Stbam.— Top  Habd. 

BestHard  9    0 

Hard  Steam    8    0 

Cobbles    7    0 


CHESBftlCAI^S    AJfjy 


CHEMICALS. 

Messrs.  S.  W.  Royse  and    Co.,  Albert  Square, 
Manchester,  quote: 

£  8.   a. 

Acids:  Oxalic 0  0    2J  per  lb. 

Picric,  Crystals 0  0  11         „ 

Tartaric  at  Manchester  ...     0  0  lOJ      „ 


Acetate  of  Lime :  Brown  at  Manchester  net    8 
Grey  „  .-  H 

Alximina :  Alum,  Lump,  loose 6 

„         ,,        in  catks  5 

,,     Ground,  in  bags  5  15 

Sulphate  of  iUumina,  14%   4  10 

Ammonia :  Carbonate 0    0 

Muriate  Grey    f.o.b.  Liverpool  24    0 

Sal-ammoniac,Lump,  lets,  del^-  U.K.  42    0 

„      2nds,        ,,         40    0 

Sulphate f.ob.  Liverpool  12  15 

Arsenic  :  Best  White  Powdered    net  12    0 

Bleaching  Powder,  35%  „    4    2 

Borax :  British  Refined  Crystal „    12    0 


d. 

0  per  ton. 

0  M 

0 
6 
0 
0 


per  lb. 
per  ton. 


Coal  Tar  Products : 

Benzole,  60/90  % „ 

90% „ 

Carbolic  Acid  Crystals,  U,Sb^C....    , , 
„        „  „        39/40° C.  ...    „ 

„    Liquid,   97/99%   ...    „ 
„    Crude,62J%  ateO'F. 

f.o.b.     „ 

Creosote,  ordinary  good  liquid , 

Naphtha,  Crude,  2i)  %  at  120°  C. . . .    „ 

,,      Solvent, 90%  atl60° C.f.o.b  „ 

„  96  %  at  160°  C.    „    „ 

„  90  %  at  190°  C.    „    „ 

, ,      Rectified,  flash  point  over 

73°  F f.o.b.    „ 

,,      Rectified,  flash  point  over 

100°F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    „ 

Copperas  :  Green,  in  bulk ,, 

,,        bairels  f.o.b.  L'pool  ,, 

Cake ,, 

Copper:  Sulphate 


0  0  8  pergiJ. 

0  0  9i      „ 

0  0  6}  per  lb. 

0  0  7i  ,  „ 

0  0  9  per  giJ. 


0 
0 
0 
0 
0 
0 


0    H 
0    8 
0    8i 
0    9i 
0  10} 


0    0  11 


0    10 


13 

12 

19 

2 


22  10 


0  per  ton. 

6 

0        ., 

6        „ 

0        „ 


I    Cyanides :  98%  minimum f.o.b.    net    0    0  8    per  lb. 

i 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  pa  ton. 

„  Foreignc.i.f.U.K24  15  0 

Grey  21    0  0        „ 

,,  ,,        Brown  at  Manchester  16  10  0        „ 

Nitrate 23    0  0 

Litharge,  Flake 16  10  0 

Powder 16    0  0 

'  Bed   Lead,   Genuine,  c.i.f.  London 

,  less  6%  16  10  0        „ 

'  \Vhite    „  „  Dry    „      „      „  16  16  0 

Naphtha  (Wood):  Miscible,  60  o.p 0    8  10  per  SP^ 

Solvent 0    2  7        „ 

Potash:  Bichromate...  delivered  England...   0    0  8   pv  ft. 

Carbonate,  90/92  %  ...  c.i.f  Hull ...  18    0  0  per  !» 

Caastic,  75/80%  „      „    ...20  10  0      „ 

Chlorate net   0    0  8j^  P«ik 

Montreal in  Store,  Liverpool  85    0  0  pvtpi. 

PruBsiate,  Yellow net   0    0    4i|p«^ 
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Soda:  Ash,  Caustic,  48  %,  Ordinary  ...  ,, 

,,         M        M        Befined ,, 

„    Carbonated,  48  % „ 

„  ,,        58  %    (Ammonia 

Alkali) net 

,,    Bleachers*     Befined     Caustic 

50/52  % net 

Caustic,  White,  77  % 

70  o^' 

II  II  'V    ,-o ,» 

M       60% „ 

„       Cream,  60  % ., 

Crystals,  in  bags  

„  barrels  

Acetate c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England . . . 

Chlorate  net 

Nitrate...ez  quay  Liverpool,    ...  ,, 

Phosphate 

Prussiate net 

Silicate,  Solution,  140^  Tw 

Sulphate  (Glauber  Salts) 

„        (Saltcake,  95%) 

Sulphur:  Becovered    

BoU    

Flowers 

Zinc:  Sulphate   


£  8. 

5  5 

6  5 
5  10 


d. 

0  per  ton. 

0 


4  10  0 


6  10 
10  10 
9  12 
8  12 
8  10 
8  0 
3  7 
16  10 
6  15 


6  15 

7  10 
6  15 


0 

0 

6 

6 

0 

0 

6 

0 

0 

2 J     per  lb. 

3*  per  lb. 

0  per  ton. 

0        „ 

3g  per  lb. 

0  per  ton. 

6       ., 

0       „ 

0       „ 

0       „ 

0       „ 

0       „ 


Messrs.  Alfired  Dobell  and  Co.,  Liverpool,  quote  :^ 


COLONIAL  WOODS. 


Timber. 

Quebec  Square  White  Pine...  per  cub.  ft. 
Quebec  Waney  Board  Pine... 
St.  John  Pine,  18  in.  average 

Lower  Ports  Pine 

Quebec  Bed  Pine 

Quebec  Oak,  1st  quality 

Quebec  Oak,  2nd  quality    ... 

Ash     

Elm    

Hickory 

Quebec  Birch    

St.  John  Birch 

Birch  Planks 

Spruce  Spars    

Deals. 

1st  quality  Quebec  Pine per  std. 

2nd    do.  do.  „ 

3rd    do.  do  ,, 

St.  John,  N.B.,  etc.,  Spruce  „ 

Lower  Ports  Spruce ,, 

Spruce  Boards 


a    9 
a  a 

1    8 
1  10 

a  8 


d.  £  B.  d. 
9  to  0  a  0 
8       0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


2    8 
2    0 

0  11 

1  0 


22  10 

17    0 

11  10 

6  10 

6    0 


0to82  10^0 
0  22  0  vO 
0  18  0  0 
0 
0 


6  ISrO 
6  10  ;0 


5  10    0       6    0    0 


MINERALS. 

£    B.    d. 

Barytes:  Lump  Carbonate,  90/92%  8  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

Ohina  Olay  :  of  various  qualities  for  all 
purposes ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Buncom  and  Preston. 
Quotations  given  carriage 
paid. 
Ohrome   Ore  :    Basis  50%    c.i.f.  British 

Ports 3    7    6       „ 

Mangranese:  Lump  c.i.f.  Liverpool  lO^d.    per  metallic  unit. 

Ochre  :  French  JC f.o.b.  Bouen,  net    2    5    0  per    ton. 

>.     JF 5  10    0 

Talc  :  (French  Chalk) c.i.f.   Liverpool    8  10    0 


OILS,  etc. 

Aniline  Oil net 

Salt 

Oastor   Oil :   French,  1st  pressure,  f.o.b. 

Marseilles  less  1J% 

English,  1st  pressure,  f.o.r. 

Hull,  less  2J% 

Oocoa  Nut  Oil:    Ceylon,   ex    store  Man- 
chester  ♦. net 

Cochin,  ex  store  Man- 
chester   net 

Gotten   Seed  Oil :  Befined  at  Hull,  less 


2J%,  naked 
Edible... at  Hull,  less 

2J%  naked  

Glycerine:  Crude,  80%    net 

Unseed  Oil:    Baw at  Hull,  less  2^% 

naked  

Boiled at  Hull  less2i% 

naked 

Starch:  American  Pearl... at   Manchester, 

net 

Dextrine ,,  „ 

Farina „  „ 

Shellac:  Fair  TN  orange at 

Turpentine  :  American at  Liverpool 

Bussian    at  Hull... net 


£    s.  d. 

0    0  4|  per  lb. 

0    0  44      „ 

20  0  0    per  ton. 

21  15  0 

31  10  0 

33    0  0 

li  17  6       „ 

15    7  6       „ 

31    0  0 

13  10  0 

14  10  0        „ 

9    0  0 

IH    0  0 

15  15  0 

185/. 

38  10  0  per  ton. 

18  10  0 


UNITED  STATBS,  etc.,  WOODS. 

Pitch  Pine. 

£    B.   d.       £  B.  d. 

Hewn percub.ft.  0    1    8  to  0  1    8 

Sawn ,           0    0  10       0  18 

Planks,  Stowage  „           0    0  10       0  18 

Boards,  Prime per  std.    12  10    0     18  0    0 

Oak  Timber  percub.ft.  0    16  0    2  8 

Oak.Planks  „         0    16  0   2  1 

East  India  Teak per  load  12   0   0  15   0  0 

Qreenheart ,         6  15   0  7  10  0 

EUROPEAN  WOODS. 
Timber. 

£   s.  d.      £   8.  d. 

BigaBedwood  percub.ft.  0    1    9  to  0    2    8 

Dantzic    and    Memel    Fir, 

Crown    ,  0    2    1       0    2    6 

Dantzic    and    Memel    Fir, 

Middling    „  0    19       0    1  10 

Stettin   ,  0    19       0    1  11 

Swedish „  0    12       0    14 

Biga  Whitewood  ,,  0    13       0    16 

Norway  Mining  Timber „  0    0    9       0    0  10 

Dantzic  and    Stettin,   etc.. 

Oak „  0    2    6       0    8    0 

Norway  Spars „         0    12      0    19 

Deals. 

Bed  Archangel  and  Onega, 

1st  quality per  std. 

Bed  Archangel  and    Onega, 

2nd  quality    ,, 

Bed  Archangel  and  Onega, 

8rd  quality    m 

St.  Petersburg,  1st  quality...         „ 
Do.  2nd      M     ...         ff 

Gefle  

Wyburg .;...  >f 

Uleaborg   *. , 

Gothenburg  


19    0    0 


0    0 


16    0    0     17  10    0 


12  10 

0 

15  0 

0 

16  0 

0 

17  10 

0 

14  0 

0 

15  0 

0 

14  0 

0 

17  10 

0 

12  10 

0 

14  0 

0 

12  10 

0 

14  10 

0 

14  0 

0 

17  10 

0 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Pag*  and  Roiivlingson,  Engineering    Patent  Agents.  28,  Neiv 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Cofies  of  Specifications  may  be  obtained  at  the  PaUnt  Office  Sale  Branch,  2S,  Southamfton  BuiUlini^s,  Chancery  Lane,  W.C,  at  the 

uniform  price  of  Sd. 


NEW    PATENTS    APPLIED    FOR. 

▼Hen  Patents  have  been  communicated  the  names  of  the  communi' 
cators  are  printed  in  italics. 

27,645.  A.  H.  R.  Pope,  Bristol.  l-)ec.  19th  —Apparatus  lor 
automatically  supplying  an  mtermittcnt  Hush  for  urinals,  sewers,  and 
the  like,  or  for  measuring  liquids. 

27,669.  W.  H.  Chipperfield,  London.  Dec  lyth.-An 
improved  screw  nut. 

27.728.  A.  J.  Boult,  London.  Dec.  loth.— Improvements  in 
and  connected  with  conveyors,  or  apparatus  for  transferring  goods 
from  place  to  place.     (  The  Alvey-Fertiuson  Co.,  U.S.A.) 

27.729.  A.  J.  Boult,  London.  Dec.  i(;lh.— Improvements  in 
and  connrcted  with  conveyors,  or  apparatus  for  transferring  goods 
from  place  to  place.     (The  Aliey-Fen^nson  Co.,  U.SA  ). 

27,731.  R.  F.  Carey,  London.  Dec  19th.— Improvements 
in  or  connected  with  driving  and  reversing  mechanism  fjr  use  with 
steam,  oil,  or  other  power  propelled  vehicles,  stationary  tngincs  or 
mechanism. 


.   27,734.    H.  Soar,  London. 

mdicaiorand  recorder. 


Dec.  i<;th.— An  improved  speed 


27,750.  P.  Goldmann,  London.  Dec.  19th.— Improvements 
in  mechanical  movements. 

27,769.    R.  A.  Griffiths  and  H.  Mills,  Birmingham. 

Dec.  2oth.— Improvements  in  bearings  lor  revolving  shafts  or  spindles 

27,777.  R.  E.  Atkinson,  London.  Dec  20th.— Improve- 
ments in  connection  with  heating  systems,  and  apparatus  for  use 
therewith. 

27;815,  W.  F.  Probert,  Bristol.  Dec  20th.— Improvements 
in  boilers  lor  heating  water  for  domestic  or  other  purposes. 

27,847.  L.  Karzenstein,  London.  Dec.  20th  —Improve- 
ments in  packings  for  mo\ing  parts  of  machinery. 

27.875.  Ahtiebolaget  Separator,  London.  Dec.  20th.— 
Improvements  in  and  relating  to  centrifugal  separators  for  liquids. 
(Dale  applied  for,  Dec.  21st,  nm) 

27.876.  Ahtiebolaget  Separator.  London.  Dec.  20th.— 
Improvements  in  and  relating  to  centrifugal  separators  for  liquids. 
(Date  applied  for,  Dec.  21st,  1903.) 

27.877.  The  Hydroleum  Motor  Company,  Ltd.,  and 
J.  Badger,  London.  Dec  20th. — improvements  in  and  relatmg 
to  Huid  pressure  engines. 

27.878.  The  Hydroleum  Motor  Company,  Ltd.,  and 
J.  Badger,  London.  Dec  20th.— Improvements  m  and  relating 
to  metallic  packing. 

27,880.  W.  O.  Duntley,  London.  Dec.  20th.— Improve- 
ments in  lubricators. 

27,889.  A.  L.  Davis,  London.  Dec  20th. — Improvements 
in  and  relating  to  mechanical  feeaing  and  stoking  apparatus. 

27,924.  T.  Scully,  Waterford.  Dec.  21st.— Improvements 
in  steam  engines. 

27,928.  C.  W.  S.  Turner,  London.  Dec  21st.— Improve- 
ments in  safety  attachments  for  locomotives.  (Date  applied  for. 
Dec.  22nd,  1903.) 

27,935.  H.  E.  Baly,  Norfolk.  Dec  21st.— A  combined 
crank  handle  and  disengaging  gear. 

27,945.  N.  W.  Abbey,  Bradford.  Dec  21st.— Improvements 
in  or  relating  to  hydraulic  cylinders. 

27,961.  M.  S.  Napier  and  C.  Ricci,  London.  Dec  21st. 
— Machine  for  grinding  the  teeth  oi  spur  and  other  wheels. 

27,999.  G.  Machlet.  London.  Dec  21st.— Improvements 
in  air  or  gas  pumps. 

28,005.  A.  H.  Kress,  London.  Dec  21st.— Improvements 
in  steam  drying  attachments  tor  ste^m  boilers  and  the  like. 

28,030.  W.  Beardmore  and  £.  Field,  London.  Dec.  21st. 
—Improvements  in  or  relating  to  locomotive  and  other  engines  using 
a  mixture  of  steim  and  air. 


28.097.  F.  Sacchi,  London.  Dec  22nd.— Improvements  in 
pumps  for  raising  liquids. 

28.106.  A.  J.  Boult.  London.  Dec  22nd.— Improvenients 
in  or  relating  to  multiple  cylinder  engines.  {Ehrhardt  and  Sehmcr 
Ges.  m  b.H.,  Germany.) 

28,174.  W.  J.  PicKering,  Birmingham.  Dec  22nd.— 
Improvements  in  connection  wiih  the  automatic  feeding  of  steam 
boilers  by  gravitation  under  steam  pressure. 

28.185.  W.  Baur,  Germany.  Dec  23rd.— A  de\ice  for 
greasing  driving  belts. 

28.204.  T.  E.  Barralet,  London.  Dec.  23rd.— An  improved 
wjter  heater  or  boiler. 


28,231.    J.   R.   ParK.   London. 

in  or  relating  to  driving  mechanism. 


Dec    23rd.— Improvements 


RECENT    SPECIFICATIONS. 

STEAM  GENERATORS. 

J.  HodgKinson.  Manchester.  Feb.  3rd.  1904.— The  invenUon 
relates  to  automatic  stokers  tor  boiler  furnaces  of  the  separate  types 
known  as  "  coking  "  and"  sprinkling ."  The  object  of  this  invention  is 
to  combine  in  one  system  both  ''coking  '  and  "  sprinkling."  so  that  either 
of  the  two  may  be  used  separately,  or  both  together.  The  coal  is 
placediin  the  hopper  at  the  bottom  of  which  is  an  adjustable  spring 
plate  which  directs  the  fuel  to  the  revolving  spirally-grooved  crusher 
and  measurer,  from  which  it  falls  in  measured  quantities  through  the 
aperture  in  the  path  of  a  reciprocating  ram,  which  pushes  it  over  the 


oa 


28,092.    E.  Fry  and  R.  Mills,  BlacHheath. 

Improvements  in  steam  furnaces. 


Dec.  22nd.- 


distributing  plate  on  to  the  "dead  plate."  Each  alternate  firebar  is 
advanced  a  short  distance  towards  the  front  of  the  furnace,  the 
remaining  alternate  hrebars  being  momentarily  checked  and  then  also 
advanced.  The  whole  of  the  tirebars  are  then  returned  together,  which 
movements  have  the  effect  of  carrying  the  fuel  over  the  bars  to  the  end 
of  the  furnace.  In  conjunction  with  the  '•  coking  "device  a  **  sprinkler  " 
of  any  well  known  form  or  construction,  or  a  "spreader"  jet  supplied 
with  steam  or  compressed  air  from  any  suitable  source,  is  used. 

METALS  AND  ALLOYS. 

Marquis  Albert  de  Dion  and  Georges  Bouton, 
Puteaux,  France.  (Date  applied  for  under  International  Con- 
vention, April  23rd,  1904.)— Refers  to  the  manufacture  of  case- 
hardened  articles  of  chrome-nickel  steel.  The  invention  consists  in 
cementing  chrome-nickel  steel  without  subsequent  hardening  by 
quenching.  The  required  result  could  not  be  obtained  with  mere 
chrome-steel,  for  with  these  compounds  00  martcnsite  (constituting 
well  hardened  steel)  is  produced,  but  what  is  technically  known  as 
troostite  (constituting  steel  hardened  at  too  low  a  temperature)  is 
produced  as  troostite,  or  with  but  little  martcnsite.  With  some 
chrome-nickel  steel,  practically  pure  martensite  is  obtained  simply 
by  cementation  carried  on  until  the  exterior  portion  contain  the 
requisi  e  arrount  of  carbon,  depending  on  the  contents  in  nickel  and 
chromium,  and  steel  is  obtained  of  great  hardness  of  surface  without 
quenching. 
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GOVERNORS. 

The  British  Thomson-Houston  Company,  Ltd.,  and 
F.  Samualson,  London.  Jan.  30th.  1904. — The  inveniion  relates 
to  emergency  governing  devices  for  steam  turbines,  eltfctrical  or  other 
machines  of  the  type  in  which  a  centrifugally  operating  governing 
device  is  employed  to  effect  the  release  of  an  automatically  acting 
valve,  or  other  controlling  device,  so  that  the  power  supplied  to  the 
machine  or  current  delivered  from  the  machine  in  the  case  of  an 
electric  generator  is   automatically  cut  off  when  the  speed  becomes 


■<::Y-h^- 


•  excessive.     The  device  consists  of   an   unequally  distributed   mass 

*  arranged  about  a  revolving  shaft,  the  outer  surface  of  this  mass  being 
.  yieldingly  maintained  concentric  with  the  shaft  at  normal  speeds  of 

Kotation  by  means  of  a  spring,  but  adapted  to  assume  an  eccentric 
.  position  and  thereby  to  operate  a  controlling  device.    This  eccentric 

movement  is  utilised  through  a  pivotted  member  and  suitable  link 
,  mechanism  to  operate   the   releasing  gear  of   an  automatic  valve 

operating  device  or  other  apparatus  controlling  the  supply  of  power  to 
.-  or  from  the  machine,  when  the  speed  exceeds  the  normal. 

OIL   ENGINES. 

J.   E.  Thornycroft   and   T.  Thomycroft,  Chiswich. 

Nov.  30th,  1903.— According  to  this  invention,  in  oroer  to  increase  the 
efficiency  and  improve  the  working  of  oil  engines,  and  also  to  obviate 
to  some  extent  the  great  waste  of  heat  that  usually  takes  place  therein 
bv  reason  of  the  necessity  of  wat«r  jacketing  the  combustion 
chambers  and  engine  cylindets.  the  oil  used  to  form,  in  conjunction 
with  the  air,  a  combustible  mixture,  is  forced  into  the  combustion 
chamber  of  the  engine  by  means  of  high  pressure  steam  which,  when 
the  combustible  mixture  of  air  and  oil  is  exploded,  will,  by  the 
absorption  of  some  of  the  excess  heat  of  combustion,  be  further 
increased  in  pressure,  and  by  admixture  with  the  products  of 
combustion  and)  hot  gases  will  form  a  more  effective  motive  fluid 
for  working  the  engine  than  products  of  combustion  and  hot  gases 
alone  as  heretofore.  The  invention  consists  in  an  oil  engine,  wherein 
the  oil  used  to  form  in  conjunction  with  air  a  combustible  mixture  is 
forced  into  the  combustion  chamber  of  the  engine  by  means  of  high 


pressure  steam  from  a  steam  generator  or  by  heat  from  the  hot 
exhaust  ga&es  of  the  engine;  the  supply  of  oil  and  steam  to  the 
combustion  chamber  being  controlled  by  a  valve  device  comprising  a 
valve  casing  connected  to  an  oil  pump  and  to  a  steam  generator,  and 


.Fv/ 


a  valve  arranged  to  control  the  passage  of  the  oil  and  steam  from  the 
valve  device  To  the  combustion  chamber,  the  arrangement  being  such 
that  when  the  valve  opens,  oil  supplied  by  the  pump  will  be  blown  or 
sprayed  into  the  combustion  chamber  by  the  steam. 


CALENDARS  AND   DIARIES. 


The  British  Steam  Specialities,  Ltd.,  of  Fleet  Street, 
Leicester,  and  73,  Farringdon  Road,  London,  forward  a 
neatly  bound  pocket  diary  for  1905.  A  quantity  of  postal 
and  other  information,  tables  for  the  use  of  engineers, 
price  lists  of  steam  traps,  valves, '*  Royal  Gem  "boilers, 
wrought-iron  tubes  and  fittings  and  ventilating  grates, 
etc.,  have  been  included. 

We  have  received  from  Messrs.  W.  T.  Glover  and  Co., 
Ltd.,  of  Trafford  Park,  Manchester,  their  third  annual 
tear-off  sheet  almanack.  This  is  mainly  composed  of 
extracts  from  the  Proceedings  of  the  Institution  of  Elec- 
trical Engineers,  and  the  Incorporated  Municipal 
Electrical  Association.  Photographs  of  a  number  of 
prominent  central  station  engineers  have  also  been  in- 
cluded, together  with  views  of  main  laying,  etc.,  and 
original  contributions.  All  these  are  carefully  interspersed, 
so  that  users  can  turn  to  Messrs.  Glover's  calendar 
with  the  certainty  that  every  day  there  will  be  something 
new. 

Messrs.  Gordon  and  Gotch,  Publishers'  Agents  and 
Export  Merchants,  send  us  a  substantial  folding  blotting 
pad  bound  in  dark  crimson  gilt.  This  is  particularly 
useful  to  engineers,  as  on  one  side  there  is  a  neat  envelope 
and  pad  with  squared  paper,  while  bound  to  the  right- 
hand  side  with  a  silken  cord  is  an  **  Every  hour  "  diary 
for  1905. 

Messrs.  Kramos,  Ltd.,  of  Bath,  forward  their  showcard 
for  1905.  This  firm  is  making  a  speciality  of  electric 
drills  for  high  speed  tool  steel,  electric  lifting  blocks, 
special  motor  combinations  and  "  Kramos "  patent 
resistance  pieces.  We  have  also  received  list  No.  2  of  the 
firm's  High-speed  Electric  Drilling  Machines. 
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Messrs.  Shand,  Mason  and  Co.,  of  75,  Upper  Ground 
Street,  E.G.,  hav6  issued  a  large  wall  sheet  calendar, 
which  also  shows  a  number  of  their  fire-extinguishing 
appliances. 

Walter  Judd,  Ltd.,  Advertising  Contractors,  of  5,  Queen 
Victoria  Street,  E.C.,  have  issued  a  neat  blue  leather 
calendar,  the  dates  for  each  month  being  printed  in  red 
and  black  on  a  separate  card.  The  sheet  calendar  has 
also  been  issued  by  this  firm. 

Messrs.  Robert  A.  Thompson  and  Co.,  Ltd.,  of  5, Tudor 
Street,  E.C.,  forward  a  useful  pocket  diary  for  1905,  and 
we  have  also  to  acknowledge  the  receipt  of  a  wall  sheet 
calendar  from  Messrs.  Boot  and  Son,  Ltd.,  of  32,  Fleet 
Lane,  Old  Bailey,  E.C. 

Messrs.  Howard  Bros.,  of  Liverpool  and  London,  have 
issued  a  novel  calendar,  the  groundwork  of  which  is  a 
facsimile  of  their  "  Dey  "  Time  Register.  It  is  of  the  type 
known  as  perpetual,  and  as  it  is  mounted  on  tin,  should 
serve  to  indicate  the  time  of  *'  Dey  "  for  many  years. 

Messrs.  Clayton,  Son  and  Co.,  Ltd.,  of  Hunslet,  Leeds, 
have  produced  a  well-mounted  wall  calendar  in  green  and 
gilt  with  a  tear-off  slip  for  each  month  from  January  1905 
to  December  1908  inclusive.  The  calendar  incidentally 
reminds  us  that  the  firm  manufactures  gasholders,  boilers, 
purifiers,  scrubbers,  condensers,  and  all  kinds  ot 
apparatus,  roofs,  and  structural  work.  etc. 

The  Societe  Nouvelle  des  Etablissements  Decauville 
aine,  of  13,  Boulevard  Malesherbes,  Paris,  forward  a 
humorous  wall  calendar,  printed  in  bright  colours,  and 
illustrative  of  their  rail  and  motor-car  specialities. 

Messrs.  Partridge  and  Cooper,  Ltd.,  forward  a  selection 
of  their  excellent  Desk  Diaries  and  Wall  Calendars. 
These  are  fully  up  to  the  standard  of  the  firm. 


NEW    PUBLICATIONS. 


•*  THE  ELECTRIC  FORNACE." 

By  Henri  Moissan.  Translated  by  A.  T.  de  Mouilpied, 
M.Sc,  Ph.D.  Edward  Arnold.  los.  6d.  net. 
Professor  Henri  Moissan's  experiments  and  researches 
in  connection  with  the  electric  furnace  have  been  so 
fruitful  that  it  has  been  a  source  of  regret  to  many 
that  the  translation  of  his  Le  Four  EUctrujue  has  not 
appeared  before.  Since  he  began  his  work  on  this 
subject,  the  development  of  the  various  industries 
associated  with  the  electric  furnace  has  pro- 
ceeded with  remarkable  rapidity.  The  first  chapter 
of  this  admirably  produced  volume  describes  the 
different  types  of  furnaces  utilised  in  these  researches, 
and  their  application  to  the  study  of  the  fusion,  and  the 
utilisation  of  a  number  ot  refractory  bodies  ;  chapter  H. 
is  a  study  of  the  three  varieties  of  carbon  ;  the  following 
section  discusses  the  preparation  of  some  elements  in 
the  electric  furnace,  including  chromium,  manganese, 
molybdenum,  tungsten,  uranium,  vanadium,  zirconium, 
titanium,  silicon  and  aluminium.  The  fourth  section 
deals  with  the  researches  carried  out  on  some 
new  series  of  binary  compounds,  particular  attention 
being  paid  to  the  preparation  of  calcium  carbide.  The 
concluding  chapter,  which  was  specially  written  for  this 
translation,  contains  an  interesting  account  of  the  most 
recent  researches. 

"ELECTRICITY  IN  THE  SERVICE  OF  MAN." 

A  popular  and  practical  treatise  on  the  applications  of 

electricity    in    modern    life.       By    R.    Mullineux 

Walmsley;  D.Sc,  F.K.S.E.    Cassell  and  Co.    los.Od. 

Although  founded  on  a  work  of  the  same  name,  which 

appeared  in  1888,  and  consisted  chiefly  of  a  translation 


from  the  German,  this  volume  can  scarcely  be  regarded 
as  a  second  edition,  there  being  every  evidence  that  it 
has  been  entirely  re- arranged  and  rewritten.    The  scope 
of  Dr.  Walmsley's  work  is  very  extensive  and  we  know 
no  book  calculated  to  give  the  young  student  a  more 
comprehensive  account  of  the  rapid  growth  of  electrical 
science  than  the  volume  now  before  us.     The  writer  deals 
with  this  subject  under  the  following  heads  :  principled 
of    magnetism;    electrostatics;    the    electric    current; 
elementary  laws   of   simple  continuous    currents  ;    the 
chemical  effect  of  the  current  ;  the  thermal  effects  of  the  '.    . 
current;    the  magnetic  effect  of  the  curcent  ;    electro- 
magnets ;    simple  measurements  in  continuous  current 
circuits  ;  the  electric  telegraph  ;  magnetic  elechSc  induc- 
tion ;  the  telephone;  dynamical  or  magrtetic  production     ""; 
of  the  electric  current ;  alternate  currents  and  alternators  r  •"••./ 
electric  transmission  of  power;  electric  jnotors  ;  altefnate     y^ 
current    measurements;    the    electric  -discharge  ;..  th^'  ;-^.. 
technology  of  electricity  ;  continuous  Current  genet^ators j'' .  *:  ' 
alternators;  batteries  of  generators  ;  continuous  current*  ;.:" 
motors  ;  dynamo  and  motor  testing  ;  alternate  cuttefif-  '.";  ; 
motors;  electrical  measurements.    The  vyork  is  profoi^el^.^.*'/*. ' 
illustrated  and  contains  a  number  of   folding,  detaii.eti'-^.\;   : 
drawings.  ••  ;  •'  •J:.\  •.'•'■^ . 


NEW    CATALOGUES. 


•.•!»• 

:-,;•.• 


The  Pulsometer  Engineering  Company/ Ltd^  forward*,^/.  •' 

illustrated  pamphlet  on  the  '*  Criton  "  Water  -Softenir.  •'*' 

Messrs.  Mather  and  Piatt,  Ltd.»  have  just  issued  a  seton^  ' 
edition  of  their  Polyphase  Motors  catalogue.  *    •'•  .  •  j 

We     have     received    from    the    Lodge   '^nd    Shipley*' 
Machine  Tool  Companyt  leaflets  describing  and  Hliit-* 
trating  their  new  patent  head  lathe:.  .».'•!' 

The    Mirrlees    Watson    Company,    Ltd»,   of 'GlasgowSj'  : 
forward  an  attractive  and   artistic   pamphlfet   dealing!  ■ 
with  the  surface  condensing  plant  employed  fdr*  thev 
Manx  Electric   Railway.     This  pkmt   deals   with"  fho*. 
exhaust  steam  from  two  Belliss  and  Morcom  engirf^K 
of  600  h. p.  each,  and  consists  of  a  surface  condenser,-' 
with  twin  steam-driven  air  pumps,  and  an  «le<;trri;iUy 
driven   centrifugal   circulating   pump..    l'he*'.J)lafJt-  ii  •. 
capable  of  dealing  with  a  normal  duty  of  18,609  .^b..cif;- 
exhaust  steam  per  hour.     Somciittractivephofbgraphic* 
illustrations  and  diagrams  are  included.  *; '•,    •*    : 


V;.', 


, ,; ,  -ij 


MEETINGS   FOR   THE   ENSUING    WE^I^,' 

Saturday.  Jan.  7th.— Birmingham  Association  of  Me'chimlcal  EA-' 
gineers  :  President's  Inaugural  Address,  Grand*  Hol^l,  .8  p]ut,»  ' 

M0NDA\,  Jan.  9th.— Institute  of  Marine  Englfteersj  KleetFn^  af». 
Komford  Road,  Stratford,  8  p.m.— North- ^as{  Coast  Instit.u,-  * 
tion  of  Engineers  aqd  Shipbuilders  :  Meeting  at  Newcastle-  • 
on-Tyne. 

Tuesday,  Jan.  loth.— Institution  of  Civil  Engineers:  Ordinary  Meet-  • 
ing  at  Great  George  Street,  Westminster,  8  p.m.  •  .'• :. 

Thursday.  Jan.  12th.— Institution  of  Electrical  Engineers:  Ordinary 
Meeting,  92,  Victoria  Street,  8  p.m.  •' 

Friday,  Jan.  13th. — Junior  Institution  of  Engineers:  Profess6r  Q** 
Lewes,  F.I.C.,  F.C.S.,  lectures  on  the  "Theory  of  thcilhcan^ 
descent  Mantle"  (illustrated  by  exparimentar.and  lantefh' 
slides),  Westminster  Palace  Hotel,  8  p.m.— Instittitfon  of  ' 
Electrical  Engineers  (Manchester  Students'  Section):  Pajjer 
by  Mr.  A.  £.  Jepson  on  "  Electric  Heating, '  Sackville  Stre«£,~ 
7.30  p.m.  ,      •»  •    ' 
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OWEVER  efficient  the  furnace 
may  be,  when  considered 
merely  as  an  apparatus  for 
the  combustion  of  fuel,  the 
means  of  absorbing  and  trans- 
mitting the  heat  generated  to 
the  water  in  the  boiler,  are  at  least  equally 
worthy  of  careful  consideration.  The  ideal 
furnace  is  not  surrounded  by  comparatively 
cold  water-space  walls,  but  by  heat-re  fleeting 
surfaces  of  lare-brick,  whereby  the  high 
temperature  essential  to  perfect  combustion  is 
attained,  and  I  have  already  advocated  the  use 
of  such  a  furnace  or  combustion  chamber  as 
an  adjunct  to  the  boiler. 


To  ensure  the  condition  of  working  a  furnace 
through  the  maximum  range,  we  must  not  only 
have  the  highest  initial  temperature,  but  the 
lowest  practicable  fmal  or  chimney  temperature  ; 
this  being  evidently  determined  by  the  effi- 
ciency of  the  heat-absorbing  surfaces  of  the 
boiler.  Under  ordinar)*  conditions  it  is  seldom 
that  the  temperature  of  the  gases  at  their  exit 
from  the  boiler  can  be  got  much  below  from 
500  to  600  deg  F,  Again,  with  natural  draught, 
the  efficiency  of  the  chimney  is  at  its  maximum 
when  the  unit  weight  uf  the  gases  passing 
through  it  is  one  half  that  of  the  air  at  the 
outside  temperature.  Supposing  this  to  be  at 
62    deg.    F,,    the    temperature    of    the    gases 


within  the  chimney,  to  fulfil  this  condition 
would  have  to  be  552  deg.  F.  ;  assuming  24  lb. 
of  air  to  be  drawn  in  and  burnt  with  each 
pound  of  coal,  there  would  be  nearly  25  lb, 
of  gases  to  be  heated  through  490  deg  F, 
Their  specific  heat  (or  the  quantity  of  heat 
required  to  raise  the  temperature  of  one  pound 
of  gases  through  one  degree  F.)  is  '238  of  a 
heat  unit.     So  2$  X  490  X  '238,  or  2,915  heat 


Ta 
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units  are,  in  a  sense,  utilised  in  producing  the 
draught  in  the  chimney.  Taking  the  heat  value 
of  the  coal  as  14,000  units,  this  amounts  to  nearly 
21  per  cent,  of  the  whole  value  of  the  fuel. 


lowering  the  temperature  of  the  furnace  gases 
by  abstracting  heat  before  combustion  is 
completed. 


This  seems  a  heavy  price  to  pay,  but  it  must 
be  remembered  that  the  temperature  of  the 
water  on  the  other  side  of  the  plates  or  tubes 
forming  tlie  heating  surfaces  may  be  350  deg. 
or  more,  and  that  at  any  rate  the  products  of 
combustion  could  not,  without  abstracting  heat 
from  the  water,  leave  the  flues  at  a  lower  tem- 
perature than  this.  In  loco-type  boilers  it  is 
well  known  that  far  more  water  is  evaporated 
by  the  heating  surface  of  the  firebox  in  propor- 
tion to  its  area  than  by  any  other  in  the  boiler. 
The  results  of  experiments  on  the  different 
portions  of  the  heating  surfaces  of  boilers  differ 
so  much  that  it  is  impossible  to  fix  any  very 
definite  figures,  but  we  may  take  it  that  the 
efficiency  of  the  firebox  in  terms  of  the  total 
heating  surface  is  from  50  to  66  per  cent,  of 
the  whole.  One  case  is  recorded  by  Mr. 
Hutton  in  which  70  per  cent,  of  the  whole 
evaporative  duty  was  borne  by  the  firebox  ; 
15  per  cent,  by  the  first  quarter  of  the  tube 
surface  ;  7  per  cent,  by  the  second  quarter  ; 
3  per  cent,  by  the  third  ;  and  2  per  cent,  by 
the  last  quarter.  With  an  initial  temperature 
of  2,500  deg.  F.  this  would  result  in  the  escape 
of  the  gases  at  a  little  over  600  deg.  At  any 
rate  this  is  sufficient  to  show  the  rapidly 
diminishing  value  of  the  heating  surface  ;  each 
successive  equal  portion  transmitting  a  less  and 
less  quantity  of  heat,  so  that  an  enormous 
addition  to  the  tube  surface  would  be  required 
to  materially  reduce  the  temperature  below 
that  actually  utilised  in  producing  natural 
draught.  In  Lancashire  boilers  the  case  is 
very  much  the  same,  the  furnace  tubes  per- 
forming nearly  all  the  evaporation,  especially 
when  conical  cross  tubes  are  fitted  in  the  flues. 
These,  it  may  be  noted,  should  be  placed  as 
far  as  possible  from  the  fire,  otherwise  they 
have    the    effect  of    extinguishing  flame    and 


But  to  return  to  the  escaping  gases.  Although 
practically  incapable  of  imparting  further  heat 
to  water  at  temperatures  corresponding  to  high 
pressure  of  steam,  there  is  a  considerable  ^ 
tield  of  usefulness  open  to  them  before  making 
their  final  ascent  through  the  chimney.  By 
their  passage  amongst  the  numerous  tubes  of 
the  well-known  Green's  economiser  their  heat 
is  greedily  absorbed  by  the  cold  feed  water 
passing  through  the  tubes,  with  the  result,  to 
quote  a  recorded  test,  that  while  the  gases 
were  chilled  down  from  618  deg.  F.  to 
365  deg.  the  temperature  of  the  feed-water 
was  raised  thereby  from  88  deg.  to  over  225  deg. 
The  rapidity  of  ascent  of  the  column  of  gases 
within  a  chimney  is  measured  in  inches  of 
water,  and  the  simple  apparatus  necessary  to 
register  this  is  a  useful  addition  to  any  steam 
boiler.  If  the  draught,  when  everything  is  in 
the  best  working  order  is  known,  the  stoker  will 
have  to  keep  his  fire  of  proper  thickness,  evenly 
spread,  and  his  firebar  air-spaces  clear,  or  his 
lack  of  attention  will  be  visible  at  the  draught 
gauge.  It  consists  of  a  glass  tube,  any  diameter, 
bent  into  the  form  of  the  letter  U,  one  end  being 
in  communication,  by  an  iron  pipe,  with  the 
current  of  gases  within  the  smokebox  or  the  flue 
at  the  base  of  the  chimney,  while  the  other  end 
is  open  to  the  atmosphere  ;  a  small  quantity  of 
coloured  water  being  poured  into  the  tube,  the 
difference  of  level  in  the  two  legs  of  the  U  will 
show  the  pull  of  the  chimney,  and  may  be 
directly  me.isured  cither  by  the  scale  attached, 
or  by  an  ordinary  rule. 


Water  is  just  820  times  as  heavy  as  air  at 
62  deg.  F.,  hence  an  inch  of  water  would 
balance  a  column  of  air  820  in.  in  hei^^ht. 
Against  this,  however,  we  have  to  set  the  weight 
of  the  column  of  heated  gases  within  the 
chimney,  which  at  552  deg.  F,  is  one-half  th.it 
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NEWS    ITEnS. 


A  branch  railway,  four  miles  long,  designed  by  Sir 
John  Wolfe  Barrv',  has  been  opened  for  mineral  traffic 
between  the  Barry  Company's  line  and  the  Brecon  and 
Merthyr  line. 

A  Times  naval  correspondent  states  that  con- 
siderable alterations  and  additions  are  being  made 
to  the  battleship  Kin^  Edward  VII.,  to  fit  her  for  li<iuid 
fuel  as  an  alternative  to  coal. 

Messrs.  Andrew  Brown  and  Co.,  of  no,  (annon 
Street,  London,  E.C.,  have  been  appointed  the  London 
and  District  Agents  for  Messrs.  Penman  and  Co., 
boiler  makers,  Glasgow. 

Professor  Gisbert  Kapp,  whose  brief  biography  recent- 
ly appeared  in  Page's  Weekly,  upon  his  appointment  at 
Birmingham  University,  has  been  made  an  honorary 
member  of  the  Physical  Society  of  Frankfort. 

The  Phoenix  Dynamo  Manufacturing  Company, 
Ltd.,  of  Thornbury  Works,  Bradford,  have  opened 
an  office  at  17,  Victoria-street,  Westminster.  This 
will  be  in  charge  of  Mr.  E.  W.  T.  Ward,  who  has 
recently  joined  their  staff  as  London  representative. 

It  is  announced  that  the  Lancashire  and  Yorkshire 
Railway  Company  have  purchased  the  tleet  of  the 
Goole  Steam  Shipping  Company,  consisting  of  eighteen 
steamers,  and  will  run  them  to  the  Continent  in  con- 
nection with  their  railway  service  to  the  East  C'oast. 

We  hear  that  Mr.  P.  M.  Sankey  has  left  the  firm 
of  Messrs.  Johnson  and  Phillips,  where  for  the  past 
seven  years  he  has  l)een  works  manager  of  the  Electric 
Cable  Works.  We  wish  Mr.  Sankey  every  success  in 
the  future. 

Sir  William  H.  White.  K.C.B.  (Director  of  Naval 
Construction  and  Assistant  Controller  of  the  Koyal 
Navy.  i885-i9<;2).  has  commenced  practice  at  S, 
Victoria  Street.  Westminster,  S.W.  By  wire  he  will 
be  addressed,**  Navalhood,  London,"  and  by  telephone. 
1565,  Westminster. 

Mr.  Charles  De  Grave  Sells,  ]\LInst.C.E.,  who  went 
to  Italy  some  eighteen  years  ago  under  an  arrangement 
with  the  Italian  Minister  of  Marine,  is  now  practising 
on  liis  own  behalf,  and  is  acting  as  the  representative 
of  EngUsh  firms  in  connection  with  marine  engines 
and  machinery,  etc.  His  official  address  is  Comigliano, 
Ligure,  Italy. 


During  the  last  ten  weeks  great  progress  has  been 
made  with  the  new  University  buildings  at  Birming 
ham.  One  of  the  large  engineering  blocks  is  now 
roofed  in,  and  shafting  for  driving  the  metal  and  wood- 
working machines  is  being  erected.  For  the  special 
vacation  course  in  metallurgical  work,  conducted  by 
Professor  Turner,  the  maximum  number  of  students 
has  already  l)een  enrolled. 

Sir  James  Dewar,  at  a  meeting  of  the  Royal 
Society  of  Edinburgh,  said  he  felt  it  a  very  high  honour 
to  follow  in  the  footsteps  of  the  great  man  who  had 
already  received  the  Gunning  X'ictoria  J  ubilee  prize.  1 1 
was  his  intention  to  hand  over  the  money  value  of 
the  award  to  the  University  of  Edinburgh  so  that 
it  might  go  towards  the  fund  being  raised  for  the 
memorial  of  the  late  Professor  Tait. 

The  Peter  Tunner  Memorial. 

On  June  8th,  1897,  the  Nestor  of  the  Austrian 
iron  trade,  Peter  von  Tunner,  died  at  Lesben  at 
the  age  of  89  years.  The  work  begun  by  Tunner 
in  1840,  as  lecturer  on  the  metallurgy  of  iron  and 
continued  with  astonishing  energy  for  a  lifetime, 
was  the  foundation  of  scientific  metallurgy.  He 
was  one  of  the  first  to  appreciate  the  importance  of 
the  Bessemer  process,  and  its  introduction  into 
Austria  was  due  to  his  energy.  As  an  author  he  was 
continually  active.  His  last  monograph  was  an 
account  of  the  iron  industry  of  Styria,  prepared  on 
the  occasion  of  the  visit  of  the  Iron  and  Steel  Institute 
to  Austria  in  1884.  Honours  were  showered  upon 
him  by  monarchs,  municipaUties  and  scientific 
societies.  In  1878  he  received  the  Bessemer  Gold 
Medal  from  the  Iron  and  Steel  Institute  of  which 
he  had  long  been  a  member.  His  services  to  metal- 
lurgy have  not  been  forgotten  since  his  death,  and 
a  worthy  monument  to  his  memory  has  now  been 
erected  at  Lesben,  the  scene  of  his  long-continued 
activity,  funds  for  the  purpose  having  l)een  con- 
tributed by  his  former  pupils  and  by  members  of  the 
Mining  Society  of  Styria.  of  the  Iron  and  Steel 
Institute,  and  of  other  societies  of  which  he  was 
an  honorary  member.  The  monument  was  recently 
unveiled  with  great  ceremony.  It  is  constructed  of 
granite  with  the  figures  in  bronze.  A  mining  student 
and  an  iron-smelter  are  represented  in  the  act  of 
winding  an  oak  and  laurel  wreath  round  the  base  of 
the   bust.     The  sculptor  was  Mr.  ("arl  Hackstock. 
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Harbour  Works  at  East  London. 

The  writer  of  an  article  on  "  Tlie  Ports  of  South 
Africa,"  in  the  new  year's  number  of  the  Syren  and 
Shipping,  makes  some  comments  on  the  Port  of  East 
London,  which  illustrates  forcibly  the  difficulties  which 
were  encountered  in  deahng  with  the  river  bar. 

East  London,  he  says,  has  an  admirable  inner 
harbour,  access  to  which,  however,  is  sometimes 
impossible,  on  account  of  the  bar  and  narrow  ingress. 
obstructed,  as  this  has  been,  by  a  ridiculously  extended 
middle  training  wall,  devised  in  days  when  what  were 
known  as  "  freshets  "  used  to  occur  frequently  on  the 
Buffalo  River  (which  forms  the  inner  harbour),  and 
"  scouring "  methods  were  the  best  approved  and 
most  in  vogue  for  the  bar  clearance.  Curiously 
enough,  these  freshets  have  almost  entirely  ceased 
to  operate  in  the  Buffalo  channels,  and  the  training 
wall,  which  was  meant  to  co-operate  with  nature, 
has  latterly  proved  an  artificial  obstruction  to  the 
entrance  of  long  vessels,  unless  at  considerable  risk. 
The  harbour  problem  at  East  London  is  not  so  much 
one,  as  at  Durban,  of  depths  on  the  bar,  or  of  draughts 
of  vessels  crossing  the  same,  but  of  access  in  the  steering 
ways  and  of  width  of  entrance  or  egress  channels. 

The    engineering    which    narrowed    the    channel    to 
assist   a   natural   scour   was   right,  so   far   as  it  went, 
for     the    day  or    the    conditions    it  had    to    contend 
against  ;     but    it    was    not    prospective    engineering  ; 
and    when    the    natural    scour    surceased,    almost,    if 
not  quite  permanently,  the  narrowness  of  the  entrance 
channel  and   the  meagreness  of  steering  and   turning 
way,    consequent    upon    the    existence   of    the    middle 
training  wall,   became  a  fresh  adversity.     In   face  of 
this,      however,      betterment      has      been      gradually 
^achieved  ;    and.  although  the  conditions  at  the  Buffalo 
mouth  cannot  hokl  a  candle  to  those  at  the  entrance 
to  Durban  harbour,  yet  there  is  every  indication  that 
in  the  future  the  reverse  may  be  the  case.     So  long  as  a 
vessel  does   not   exceed   20  ft.   or   21ft.   draught   and 
450  ft.   length,    she  can   enter   at   most   states   of   the 
:ide  or  sea,  and,  once  inside,  can  lie  in  smooth  river 
waters  alongside  wharves   which  are   fitted   with   the 
latest   and    best    appliances    for   landing  and  clearing 
cargo. 

The  article  from  which  the  above  details  and  the 
illustration  on  the  opposite  page  are  taken,  is  only 
one  of  many  features  of  interest  in  this  excellent 
number  which  gives  a  comprehensive  resume  of  the 
progress  made  in  shipping  affairs  during  the  past 
vear. 


A  Theory  of  Water-finding. 

The  Times  is  apparently  trying  to  clear  up  the 
mysteries  attendant  upon  water-finding,  and  in  Wednes- 
day's issue  an  interesting  theory  is  advanced  by  Mr. 
Sydney  F.  Walker,  of  Bath.  There  is  so  much  mis- 
apprehension as  to  the  forces  underlying  the  operations  of 
the  professional  water-finder,  and  his  occupation, 
in  spite  of  practical  success,  is  so  often  looked  upon  as 
a  species  of  charlatanry,  that  any  attempt  to  explain 
the  matter  scientifically  is  worthy  of  more  than  passing 
notice.  We  have  no  space  to  quote  from  Mr.  Walker's 
column  at  length,  but  his  ideas  are  given  in  brief  in 
the   following  paragraph. 

The    operator,    he    says,    is    merely   the  instrument 
that  responds  to  the  force  generated  by  the  underground 
spring,  just  as  a  gold-leaf  electroscope  responds  to  the 
force  delivered  by  an  electrostatic  charge.     A  portion 
of  the  energy  present  in  the  running  water  underground 
is  converted  into  a  form  of  energy  that  has  been  hitherto 
unknown,  and  is  at  present  without  a  name,  but  which 
possesses  some  of  the  properties  of  the  other  physical 
forces  and  responds  to  some  of  their  laws.     The  princi- 
pal property  it  possesses,  so  far  as  is  known  at  present, 
is  that  of  stimulating  the  nerves  controlling  some  of 
the  muscles  of  the  hands,  and  thereby  causing  certain 
muscular  movements  of  the  fingers,  which  are  rendered 
visible   usually    by    the   forked    twig   that   has   become 
associated   with   the   operation   of   water-finding.     The 
forked  twig  is  merely  the  indicator,  showing  the  presence 
ot  the  energy  transformed  by  the  running  water,  just 
as  the  diverging  gold  leaves  of  an  electroscope  indicate 
the  presence  of  an  electrostatic  charge.     The  energy,  in 
the  form  described,  passes  from  the  ground,  up  through 
the   body   of   the   operator,    to   the   nerves   controlUng 
the  muscles  of  the  hands,  producing  in  those  muscles 
the   movements  which  cause  the   twig   to   turn. 

Geological  Society  Awards. 

The  council  of  the  Geological  Society  of  London 
will  this  year  award  the  medals  and  funds  in  their 
gift  as  follows  :  The  Wollaston  medal  to  Dr.  J.  J. 
Harris  Teall,  M..\.,  F.R.S.;  the  Murchison  medal  to 
Mr.  Edward  John  Dunn,  of  Melbourne  ;  the  Lyell 
medal  to  Dr.  Hans  Reusch.  Director  of  the  Geological 
Survey  of  Norway  ;  the  Bigsby  medal  to  Professor 
J.  W.  Gregory,  D.Sc.  F.R.S.  ;  the  Wollaston  fund 
to  Mr.  H.  H.  Arnold-Bemrose,  M.A.;  the  Murchison 
fund  to  Mr.  H.  L.  Bowman.  M.A.;  and  the  Lyell 
fund  to  Mr.  E.  A.  Newell  .\rber.  M.A.,  and  Mr. 
Walcot  Gibson. 
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IMPROVED    DOUBLE  AXLE   TURNING    LATHE. 


We  are  mdebtctl  to  Messrs.  John  Hetherington  and 
Sons,  Ltd.,  for  the  accompanying  illustration  showing 
improvements  which  have  been  recently  made  in 
double-axle  turning  lathes  for  hij^h  speed  cutting. 
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These  lathes  are  specially  designed  for  tuniing  at 
high  sipeed  each  end  of  an  axle  at  the  same  lime.  The 
.-ixle  is  revolved  in  dead  centres  and  is  driven  by  a  hollow 
spindle  headstock  through  a  Clements  driver.  In- 
dependent starting,  stopping  and  reverse,  self-acting 
sliding  motion  is  given  to  each  carriage  by  two  separate 
-^teel  guide  screws  and  gnn  metal  half  ntJts  with 
instantaneous  release  motion.  There  is  a  lixed  ratio  of 
positive  and  continuous  feeds,  giving  yi,  i6,  8.  and  4 
cuts  per  inch  traverse  through  cut  gearing.  This  caa 
Ix^  changetl  by  the  indexed  hand  wheel  in  front  of  the 
lathe  while  the  latter  is  in  motion.  Each  carriage  is  also 
fitted  with  an  adjustable  independent  automatic  stop 
motion  to  the  feed  m  both  directions. 

The  lathe  is  lit  ted  with  compound  slide  rests,  one 
to  each  saddle,  with  a  revolving  steel  capstan  tool 
holder  suitable  for  two  tools  ;  also  with  spring  catch 
and  locking  hanrile.  The  bottom  slide  and  carriage 
form  drain  troughs,  collecting  and  deSivering  the 
lid>ricant  into  trays  beneath  the  bed. 

The  tl riving  headstock  is  of  massive  design,  the  hollow 
cast-iron  spindle  revolving  in  adjustable  parallel 
bearings,  anil  the  cap  and  headstock  forming  an  entire 
cover  to  the  main  driving  wheel  on  the  spindle. 

The  dead  centre  headstocks  are  movable,  the  right- 
hand  one  being  fitted  with  a  sliding  spindle  of  hard  steel, 
adjustable  by  screw  and  handwhceb  spUt  nose,  locking 
Ijolt  and  centre.  It  is  mounted  on  a  saddle  tit  ted  with  a 
coarse  pitch  screw,  by  which  means  it  can  be  quickly 
traversed  transversely  in  order  to  pass  the  axle 
through  the  driving  headstock  spindle.  The  left  hand 
dead  centre  headstock  ishtted  with  a  fixed  spindle  and 
loose  centre. 

The  lathe  is  driven  by  a  four- speed  cone  pulley 
of  large  diameter  suitable  lor  a  wide  l>elt  of  liigh  velocity, 
while  the  double  cut  gear  provides  lor  an  instantaneous 
change  from  high-speed  cutting  to  stow-s^ieeti  cutting 
for  rinishing,   etc. 

The  following  are  the  chief  dimensions: — 
Height  of  centres,  ijin.  ;  to  turn  \w  diameter  up 
to  8 1  in.  ;  to  admit  between  centres,  ^  tt. :  diameter  of 
hole  through  spindle.  12m.;  length  of  bed,  13  ft.; 
width  and  depth  of  bed,  50  in.  by  \2\  in.  ;  gear  ratio, 
9 "2  3  and  53-6  to  i  ;  diameter  of  pulle>*s  and  sjieed 
of  countershaft,  22  in.  by  7  io. :  460 ;  cutting  speetls 
per  minute  at  ma.ximum  diameter  75.  and  with  belt 
on  large  step  of  bottom  cone  pulley,  20  ;  Approximate 
b.h.p.  required,  2j\  approximate  weight  of  lathe, 
i36cw^t.^ 
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NAVAL    N0TE5. 


WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN   CONSTRUCTION   AND   ARMAMENT. 

(by  our  naval  correspondent.) 


v*'?n^. 


FRANCE. 

HE  boilers  of  the  two  armoured 
cruisers  Jules  Ferry  and  Jules 
Michelet  will  be  of  the  Du  Temple - 
Guyot  type,  with  small  tubes,  but 
the  majority  of  the  other  vessels 
under  construction  will  be  fitted 
with  Niclausse  or  Belleville  steam  generators  with 
large  tubes. 

It  appears  that  when  the  battleship  Justice  was 
launched  by  the  Societe  de  la  Mediterranee,  her  hull 
was  considerably  strained,  and  an  inquiry  is  to  be 
held  into  the  manner  in  which  vessels  are  launched  bv 
this  company. 

The  next  programme  of  construction  is  expected 
to  contain  particulars  of  a  new  class  of  protected 
cruiser,  approximating  to  the  scout  type  of  the 
British  navy.  They  are  to  be  of  3,000  tons  displace- 
ment, with  26  knots  speed,  and  the  first  batch  will 
probably  be  laid  down  in  the  course  of  this  year. 


Progress  with  the  new  battleships  for  the  German 
navy  is  rapid,  but  it  is  noteworthy  that  like  the 
Schwaben,  the  Elsass  has  met  with  a  serious  accident 
while  running  her  trials.  She  was  finishing  her  circle 
turning  trials  according  to  one  report,  when  she  lost 
her  rudder,  owing  to  the  pressure  of  water.  Although 
this  report  is  quite  credible,  there  must  have  been 
something  seriously  wrong  with  the  construction  of  the 
vessel,  and  she  will  be  some  little  time  making  good 
the  damage  done.  The  battleship  Braunschweig  on 
her  full  power  trials  made  an  average  of  18*43  knots,  and 
at  an  endurance  trial  of  eleven  hours'  duration  the 
average  indicated  horse -power  was  11,588.  The 
armoured  cruiser  Friederich  Karl  has  not  given  very 
satisfactory  results  on  her  trials,  only  attaining  187 
knots  with  17,759  horse-power,  and  later  under  better 
conditions  of  wind  and  weather,  20*5  knots.  The 
protected  cruiser  Bremen  made  an  average  23*288 
knots  on  her  full  power,  her  highest  speed  being 
24*466  knots.  Two  seagoing  torpedo  boats,  Nos. 
123  and  125,  the  latter  fitted  with  turbine  machinery, 
have  made  over  28  knots  on  trial.  An  accident 
occurred  to  the  Prinz  Adalbert  when  steaming  at 
full  speed  on  her  trials,  the  high-pressure  cylinder 
of  one  of  her  engines  bursting. 


RUSSIA. 

' '  The  Emperor  has  sanctioned  the  expenditure  of 
;^  1 60,000,000  for  rebuilding  the  Russian  navy." 
In  these  bald  words  the  St.  Petersburg  correspondents 
announced  the  new  scheme  for  the  replacing  of  the 
squadrons  which  Russia  has  lost  in  the  war.  The 
programme  is  to  cover  ten  years,  and  many  of  the 
vessels  will  be  built  abroad.  The  building  programme 
is  to  consist  of  eight  battleships  of  the  Kniaz  Suvaroff 
type,  eight  of  the  Andrei  Pervosvannui  class,  six 
armoured  cruisers,  twelve  protected  cruisers,  fifty 
destroyers,  and  one  hundred  torpedo  boats. 

The  Third  Pacific  squadron  which  is  fitting  out  in 
great  haste  at  Libau  will  take  practically  eVer>' 
remnant  of  the  Russian  fleet  from  European  waters, 
with  the  exception  of  the  Black  Sea  Fleet,  which  is 
pinned  up  behind  the  Dardanelles.  Whether  the 
squadron  under  Admiral  Mebagatoff  will  be  ready  to 
start  in  another  fortnight  is  doubtful,  but  urgent 
commands  have  been  issued  for  it  to  do  so. 

UNITED  STATES. 

The  new  battleship  New  Hampshire  will  be  built  by 
the  New  York  Shipbuilding  Company,  and  the  contracts 
for  the  two  armoured  cruisers  North  Carolina  and 
Montana  have  been  awarded  to  the  Newport  News 
Company.  The  battleship  is  to  be  completed  in 
thirty-eight  months. 

Two  more  submarines  have  been  ordered  from  the 
Holland  Submarine  Company,  and  unless  the  Latre 
Company  come  forward  and  compete,  the  remainder 
of  the  appropriation  authorised  by  Congress  in  the 
summer  will  be  expended  on  Holland  boats.  There 
are  already  eight  submarines  of  this  type  in  the  United 
States'  navy. 

THE  NETHERLANDS. 

The  Dutch  Navy  budget  for  1905  provides  for  the 
completion  of  the  battleship  Tromp,  the  four  torpedo 
boats,  G1-4  (of  which  G  i  was  launched  on  December 
17th  and  G  2  on  December  28th,  by  the  Schelde 
Company),  and  one  submarine.  A  new  battleship 
*'  E  "  is  to  be  laid  down  and  four  more  torpedo  boats^ 
sisters  to  G  i,  are  to  be  begun.  The  torpedo  boats 
Tangka,  Wajang,  and  Smeroe  have  made  25*6,  24*7, 
and  24*6  knots  respectively  on  trial. 
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SLliLKBAX     LOCOMOTIVt,    PEXXSYLVAXIA     RAILWAY. 

SUBURBAN   RAILWAY  TRAFFIC. 

By   a.   \V.    SiLLivAX. 


THE  advent  of  the  electric  tram  has  compelleii 
the  attention  of  railway  men,  and  it  is  there- 
fore not  surprising  to  find  that  the  question  of  suburban 
traffic  ham  been  ver\-  carefnlly  considere<l  by  the 
International  Railway  Congress.  In  respon<^  to  a 
circular  of  inquiry'  by  the  Congress  on  the  question  of 
suburban  traffic,  replies  were  receivetl  from  one 
hundred  and  twenty-nine  railways,  of  which  ninctv- 
seven  stated  that  they  had  no  suburban  traffic,  and 
thirty-two  gave  information  which  forms  the  basis 
of  a  report  by  Mr.  A.  W.  Sullivan.  Of  these  railwav-, 
twenty-eight  are  in  the  United  States,  one  in  Canada. 
two   in    the  Argentine    Republic,  and   one    in    Brazil. 

TOLLS,     FARES.    AND    TICKETS. 

In  the  United  States  and  Canada,  it  is  the  universal 
custom  to  provide  but  one  class  of  car  in  suburban 
service.  A  distinction,  however,  is  made  in  the  use 
of  cars,  smoking  being  permitted  in  some  but  not  in 
others.  In  many  of  the  Southern  States  separate 
cars  are  required  by  law  to  be  provideil  for  the 
exclusive  use  of  negro  passengers. 

Upon  the  railways  of  the  Argentine  Republic  and 
of  Brazil  l)oth  first-class  and  second-class  cars  are 
used.  It  is  found  to  be  the  almost  universal  practice 
to  charge  fares  in  suburKin  service  varying  according 
to  distance.  An  approximation  to  a  zone  >vstem 
of  fare  is  made  upon  sonu  roads,  where  for  con- 
venience in  accounting,  several  stations  near  together 
are  placeil  in  a  «;roup.  and  tickets  for  different  stations 
in  each  group  sohl  at  the  same  rate  ;  or,  where  com- 
petitive conditicms  restrict  the  fare  that  may  be 
charged  to  a  nunilMT  of  stations  in  quite  an  e.xtensive 
district  :     but    such    instances   of   zone   rates  are   not 


the  result  of  a  systematic  development  of  the  zone 
system,  which  it  may  be  said  has  no  general  application 
in    \merica. 

Great  variation  is  found  to  exist  in  the  suburban 
rate<  of  fare  as  compareil  with  the  ordinary  rates. 
Upon  some  railways  the  suburban  rate  is  as  low  as 
one-lifth  of  the  ordinary  rate,  while  upon  others  the 
full  ordmarv  rnie  is  chargetl.  the  range  being  as 
follows  :  — 


Proportion 

Number                     of    subarbao  Number 

i>t  r:iilwa>-s.                     to  ordinary  M  railwavs. 
fares. 
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Full  rates. 


From  the  foregoing  statement  it  will  Ix?  seen  that 
the  average  proportion  of  the  suburban  rates  is  59-100 
of  the  ordinarv'  rates  of  the  railways  in  the  United 
States  and  Canada. 

In  Argentina,  the  suburban  rates  to  near-by  stations 
are  in  some  instances  higher  than  the  ordinary  rates 
for  equal  distances  ;  to  stations  8  and  9  miles  distant, 
the  suburban  rates  are  about  the  same  as  ordinary 
rates;  -xml  for  stations  10  to  13  miles  distant,  the 
suburban  rate-;  are  somewhat  les>  than  ordinary 
rates,  the  average  for  all  distances  Unng  about  equal 
to  ordinary-  rates. 

rhe  second-class  rates  in  suburban  service  are  found 
to  average  alx>ut  65  per  cent,  of  the  first-class  rates 
for  all  distances. 

The  round  trip  rates  average  80  per  cent,   of   the 
rates  for  two  single  trips. 


^.  3  and  4  tiacks        i 
4  ttscks  .         I 


Tcirre  rail«^\^  report  ihut  &  partio&  of  tbf^  lioe  is 
drcolar,  aPDimd  vhidi  txaias  a^e  wwlced  contiiniopsly  : 
upon  ibe  cither  nravtr-mie  i^iihnys  trams  are 
J  c  veiL'SDd  lor  uufvoucait  m  r  »rh  ^broctiacu 

The  gM^  of  the  sabiutiaii  Hacks  mpam  twenty* 
HftVBit  raHways  in  tiie  United  States  atid  Canada  is 
4  ft.  ^f  in.,  measured  between  the  nxner  laoes  of  ibe 
brads  otf  the  rails,  and  is^  kaa«m  fts  the  staadard 
Two  lailwa^^  in  the  ITnitcd  States  re|)Cin 
;  of  track  as  4  ft.  9  in.  In  Arffentina.  one  railway 
reports  its  gauge  as  f;  it.  6  in.,  and  in  Brazil  the  gnnise 
IS  reported  by  one  railway  as  5  ft.  3  in.  In  the  Uniteid 
States  no  distinction  is  made  in  the  noOnig  slodk  used 
irpoD  railways  having  ^Anet^  of  4  ft  ^*  in.  and  those 
otf  4  f t.  p  in.  :  the  ^n^  of  the  car  whrHs  adniitiinir 
of  their  use  upon  either  ganfe  of  tn^rk, 


The  diMajice  from  oaitrt  to  centre  cd  naain  tndr 
Tanee&  on  laailitraiis  ol  standaz^  e»^ge  (4  iu  f  ^  m,} 
from  a  miniwin  afti$t.6m.toa  aoaxininm  oi  1 5  ft- 
la  Ariftutma  Use  dzstancse  is  imparted  15  ft.  9  ta. 
with  a  tcadi  gam^  oi  ;  tt,  6  in, ;  and  in  Brazil  ix  fU 
3  in.»  with  a  track  leaaire  M  5  ft-  5  in. 

In  the  l^^Mted  Sttaes  aad  Canada  Mock  sigiiais  1 
ia  i^eaeral  use  19QR  the  aabailauB  liaes  of  tw%»ty-&ve 
railways:  only  loar  xaSways  ia  the  Unit«d  States, 
which  have  very  h^t  trafl&c  operate  withont  the  use 
oC  a  hiock  f^'stem. 

The  aae  oC  taiock  sigjiiahs  for  sahartaa  tzmlhc  is  also 
w«]l  estabh^ied  ia  Argentina  and  Btazii. 

Of  the  hlock  syskesMti  ta  ase  ia  the  Uaitei  States 
and  raaiaiH,  fifteen  asc  aatnraatlc.  benig  operated 
either  eHectzJcalty  or  pawunwtically ;  «hc  mtc  auuiual 
three  are  owabincid  aataanat^  asd  *■«•*■**< :  and 
one  railway  nfws  an  antooaatic  sy^on  in  GOmlmatioQ 
«iilh  the  cjcctiic  stati. 

In  Areeaitiwi  aad  BrajEfl.  llie  niaanal  tAock  system  t» 
itsed. 

STAFF, 

As  to  the  employees  on  snharban  trains,  it  i^  favad 
that  few  a  awaidtam  traia  marviot  xher  ooaaist  of  a 
C7VW  of  two  wuen  cat  the  locoawjCive,  the  eainaeiBan 
and  the;  iicanaa ;  aad  a  civw  of  two  men  on  the  carsv 
the  ooadac^ar  aad  the  fia^mm,  aiak»g  a  iBiaiBkiim 
cf«w  of  loor  laoi  to  each  train.  It  is  the  general 
pcBCtice  to  caatee  the  daties  of  the  eng:iae  crew  to 
the  oaia  a»l  taiaasBBKSif  of  the  looomottve.  the 
hwag specially  charged  with  the  movement 
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and  proper  stopping  of  the  train.  The  train 
crew  is  required  to  make  collections  of  the  tickets 
and  fares,  to  assist  passengers  in  getting  on  and  off 
the  cars,  to  preserve  order  and  to  perform  such  other 
duties  as  will  ensure  safe  and  proper  service. 


motives  recently  constructed  hfive  six  drivers.  The 
range  of  diameter  is  from  48  to  6S  in.,  the  average 
being  60  in. 

The  weight  up>on  the  driving  wheels  and  the  total 
weight  of  the  locomotives  in  suburban  service  range 


The  conductor  is  chief   in   authority,  and  the  other      are  shown  in  the  accompan3ring  table  : — 


Locomotive. 

Weight  upon 

Driving  Wheels. 

Total  Weight  of 
Minimum. 

56,000  lb . 
125,000  lb. 

Engine. 

Minimum. 

40,2501b. 
83,0001b. 

1          Maximum. 

Maximum. 

Loco,  with  four  driving  wheels 

tt                    II       SIX           „                ,, 

! 

103,000  lb. 
128,000  lb. 

1 

176,0001b. 
210,000  lb. 

employees  on  the  train  are  required  to  yield  willing 
obedience  to  his  orders  in  the  performance  of  their 
duties ;  although,  in  matters  affecting  the  .safe  move- 
ment of  the  train,  the  engineman  is  upon  many  rail- 
ways held  equally  responsible  with  the  conductor. 

MKTHOD    OP    WORKING. 

Upon  all  the  railways  of  .\merica  suburban  trains 
are  operated  by  steam  locomotives.  All  the  loco- 
motives so  used  are  simple  engines,  except  that  upon 
one  railway  in  the  United  States  (the  Erie  Railroad) 
and  one  in  Argentina  (the  Buenos  Aires,  Rosario  and 
Central  Argentine  Railway)  a  few  compound  loco- 
motives are  in  service.  The  steam  pressure  of  the 
simple  engines  ranges  from  1 30  to  200  lb.  with  an 
average  pressure  of  160  lb.  per  square  inch.  The 
steam  pressure  used  on  the  compound  engines  of  the 
Erie  Railroad  is  180  lb.  and  upon  the  compound 
engines  of  the  Buenos  Aires,  Rosario  and  Central 
Argentine  Railway  170  lb.  per  square  inch. 

Bituminous  coal  is  used  for  fuel  on  the  locomotives 
of  twenty-one  railways  ;  anthracite  coal  is  used  on  nine 
railways,  all  of  which  are  in  the  United  States  ;  coke 
is  used  on  one  railway,  which  is  also  in  the  United 
States.  A  few  railways  in  the  United  States  use 
successfully  a  mixed  fuel  consisting  of  bituminous 
and  finely  broken  anthracite  coal  in  about  equal 
proportions. 

The  size  of  the  cylinders  of  suburban  locomotives 
varies  greatly,  the  range  for  simple  engines  being  from 
14  in.  diameter  by  22  in.  stroke  to  20  m.  diameter 
by   24  in.   stroke. 

The  compound  locomotives  of  the  Erie  Railroad 
have  cylinders  12^  in.  and  21  in.  diameter  by  22  in. 
stroke,  and  those  of  the  Argentina  Railway  16  in.  and 
23  in.  diameter  by  24  in.  stroke.  The  suburban 
locomotives  most  recently  built  are  simple  engines 
with  two  large-sized  cylinders  and  high  steam  pressure. 
Locomotives  with  four  driving  wheels  are  generally 
used  in  suburban  service,  although  most  of  the  loco- 


Locomotive>  which  are  constructed  especially  for 
suburban  service  a.e  generally  designed  to  run  at 
speed  in  either  direction  to  avoid  loss  of  time  in  turning 
at  terminals.  Sixteen  railways  have  locomotives  so 
constructed,  while  fourteen  railways  which  use  upon 
their  suburban  trains  locomotives  taken  from  ordinary 
service  turn  them  at  each  end  of  the  line. 

None  of  the  railways  in  America  have  adopted 
electrical  working  for  suburban  service,  although  one 
railway,  the  New  York  Central  is  now  arranging  for 
the  installation  of  electrical  equipment. 

The  automatic  compressed  air  brake  is  in  general  use 
in  suburban  service  in  America  A%4th  satisfactory 
results ;  two  railways,  however,  report  using  the 
vacuum  brake,  also  with  good  results. 

ROLLING    STOCK    AND     MAKK-UP    OP    TRAINS. 

For  the  lighting  of  cars,  fourteen  railways  use  gas; 
nine  use  oil ;  six  use  oil  and  gas  ;  two  use  gas  and 
electricity  ;    and  one  uses  oil,  gas  and  electricity. 

All  the  railways  in  the  United  States,  except  one, 
and  the  railways  of  Canada,  use  steam  from  the  loco- 
motive for  heating  the  cars.  One  railway  in  the  State 
of  California,  and  the  railways  of  Argentina  and  Brazil, 
report  that  the  climate  does  not  require  the  heating  of 
cars. 

The  type  of  passenger  car  generally  used  in  suburban 
service  of  the  railways  of  the  United  States  and  Canada 
has  a  central  aisle  with  a  door  and  platform  at  each  end. 
The  seats  liave  capacity  for  two  passengers,  are 
placed  transversly  of  the  car  on  both  sides  of  the 
aisle,  and  are  reversible  so  that  the  passengers  ride 
facing  forwards.  These  cars  are  of  wooden  construction 
and  are  carried  on  two  trucks  of  four  wheels  each.  The 
average  length  over  the  end  sills  of  the  underframe  is 
53  ft.,  the  average  number  of  passengers  seated  is  64, 
and  the  total  average  weight  o*  car  empty  is 
61,000  lb. 

{To  be  continued.) 
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MR.  ERNEST  KFLBURN  SCOTT,  M.I.E.E.,  A.M.Inst.C  E. 


I 


h 


MR.  E.  KM.BIRX  SCOTT,  who  is  well 
known  to  our  rea<lcrs  as  the  contributor  of 
"  Power  Station  Notes  **  and  "  Electrical  Afiairs/' 
has  bf^n  appointed  to  organise  and  take  charge  of 
the  electrical  engineering  department  at  the  Sytlney 
University*  New  South  Wales.  He  is  a  native  of 
Leeds,  and  come^i  of  an  old  engineering  family — 
the  firm  of  R.  Kilbum  and  Sons,  still  carrying  on  a 
textile  niacliiiie-making  business,  founded  over  100 
years  ago. 

He  enteretl  his  graml 
father's  firm  in  1883, 
and  afterwards  went 
through  the  erecting 
and  fitting  shops,  and 
drawing  office  of  Messrs. 
John  Fowler  and  Co. 
On  thti  recommendation 
of  Professor  A.  Barr, 
M.Inst.C.E.,  whose  stu- 
dent he  has  been  at  the 
Yorkshire  College,  he 
became  assistant  to  Mr. 
Wilson  Hartncll. 
M.TM.E.,  and  assi^^ted  in 
steam-engine  governor 
design  and  in  the  in- 
stallation of  many  early 
electric  hghting  instal- 
lations in  the  North  of 
England. 

In  1890  he  was  appoint- 
ed head  draughtsman  to 
Messrs.  Clarke,  Chap- 
man and  Co,,  who  were 
then  manufacturing  Parsons  turbines,  and  to 
W.  T.  Goolden  and  Co.,  who  carried  out  mucli 
pioneer  electrical  work  in  colheries. 

After  two  and  a  half  years  as  dynamo  designer  to 
the  Brush  Electrical  Engineering  Co.,  he  was  invited 
to  take  cliarge  of  the  drawing  office  of  the  Electric 
Construction  Company,  Wolverhampton.  He  subse- 
quently did  some  consulting  work,  sending  out  the 
original  plant  for  the  electric  lighting  of  Coolgardie, 
working  up  the  details  of  the  South  Staffordshire 
power  scheme.  He  also  inspecte<l  and  tested  boilers, 
engines,  alternators,  and  other  plant  for  Mr.  Robert 
Hammond,  MJnst.C.E, 


The  next  three  years  were  spent  with  Messrs. 
Johnson  and  Philhps,  where  Mr,  Scott  was  responsible 
for  the  estimating  and  technical  correspondence,  and 
worked  on  the  details  of  mnlti-phase  transmission 
plants  for  Burma  Ruby  Mines,  Raub  Gold  Mine^, 
Regendze  Gold  Mines,  etc. 

In  i9o<j  he  was  appointed  engineer  and  manager 
in  this  country  lor  the  Compagnie  Internationale 
d^Electricite     of    Li^ge,     He     established     a     London 

office  and   sub- agencies 
and   carried    out    many 
important    cont  r  a  c  t  s, 
amongst  them    tfie   first 
three  -phase    municipal 
installation      at     Erith, 
and   a  large  three-phase 
powex     plant      at     the 
British  Xylonite  W^orks, 
Two     years    later   he 
was  asked   by  the  owner 
of  the  Salem  Magnesite, 
Mines  in  Southern  India 
to  carr\^  out  some  origin 
nal  electric  furnace  work 
in    Norway-       He     suc- 
ceed e<l   in   producing    a 
Iiighly  refractor}'  furnace 
lining    from     Magnesite 
and  first    suggested    its 
use   as  a  furnace  wash. 
He  also  reported  on  the 
"^^alue    of    the    Meraker 
3,||CO  h.p.    calcium   car- 
bid  ff^ac  lory,  and  carried 
out    work     there    with 
a    view   to   arriving  at  the  exact  cost  of  manufacture. 
Of  late  years  he  has  acted  as  advisory  electrical  en- 
gineer in  connection  with  the  Bath   tramways  scheme, 
the  Sunderland  and   District  Electric  Tram waj^s ;  also 
the  three-phase   10,000  volts  transnaission    scheme  at 
Snovvdon,   and    the  narrow-gauge  railways  conncLled 
therewith,    which    are    to    he    worked    with    alternate 
current. 

He  has  been  lecturer  in  Electrical  Engineering  at  the 
Northampton  Institute  for  five  years.  He  is  well  kno\\'r< 
as  a  technical  writer,  and  is  the  author  of  a  work  on 
the  "  Local  Distribution  of  Power  in  Factories,"  and 
nutner<  ►us  papers  in  the  Proceedings  of  Societies. 


MR.  E.  Kir,BUkx  sLorr,  M.t.e.E.,  -\.i\r.ixsTX.E. 
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THK  WORK'!;  ot  thb:  hethlehem  steel  company. 

The  works  cover  an  :ire;i  of  about  175  acres.     They  include  blast  furnaces,  puddling  miljb,  HeJ^semer 

steel  converters,  rolling  mills,  open  hearth  furnaces,  ?iteam  ha  miner  3tid  hydraulic   forge  press  ahops, 

machine  shops,  tempering  and  Irealing  depadment?,  etc. 

STEEL  FOR  THE  MANUFACTURE  OF  ARTILLERY. 

Bv    LiBi  t.-Cqi.oxkl   CiiiiLLD   (Spanish    Kovai,   Aktillekv). 

This  article,  continued  from  page  15,  will  be  the  more  interesting  to  readers  ot  PAt,i:'s  Wkekly 
by  reason  of  llie  notes  vvhich  we  published  a  year  ago  givh^^  Lieut.'Coloiiel  Cubillo's  ideas 
on   the  reconstruction  of  the  Spanish   Navy. 


LOUTH  BETHLEHEM  is  one  of  the 

greatest  mechanical  enterprises 

of  the  United  States*     It  is  an 

establishment  simihxr  to  many  in 

Europe  devoted  to  the    mann- 

facture   of  war  materials.     Not 

in    vain    did    John    Fritz,    the    most   eminent, 

perhaps,  of  all  American  metallurgists,  remain  at 

its  head- 

Without  entering  into  a  description  of  the 
furnaces  and  rolling  mills,  in  this  article,  we 
will  say  that  South  Bethlehem,  when  the  United 
States  Government  announced  the  idea  of 
constnicting  a  fleet  and  coast  defences,  offered 
its  services  to  the  GoveiTiment  without  demand- 
ing subvention  or  even  guaranteed  contracts 
for  a  certain  numl^er  of  years.  South  Beth- 
lehem risked  more  than  any  other  company  ; 
Mid  vale  began  the  manufacture  ot  artillery 
materials :  Homestead,  armour  plates  ;  only 
Bethlehem   installed   a   plant    for    the    making 


of  plates  and  complete  guns.  It  is  clear  that 
anyone  who  attempts  the  manufacture  of 
armour  plates  has  more  than  sufficient  plant 
for  that  of  artillery  materials,  but  South  Beth- 
lehem could  say  that  they  had  erected  two 
special  installations,  because,  even  if  the 
Siemens'  furnaces  were  common  to  both^ 
the  ingots  used  for  the  artillery  material  were 
treated  by  the  fluid  compression  process, 
thus  following  the  path  and  principles  of 
Whit  worth. 

Money  has  not  l>een  stinted  in  South  Beth- 
lehem ;  everything  relating  to  the  preparation  of 
hrst  materials,  furnaces  and  presses,  is  of  the 
most  modern  type  obtainable. 

SIEMENS'     PLANT. 

As  in  all  new  iactories  in  America^  and  those 
in  Europe  which  follow  the  American  system, 
the  ai'tillery  parks  are  ot  ample  pioportions  and 
are  served  by  electric  cranes.  In  these  parks 
are    prepared  the    charges     for    the     Siemens* 
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SHIPMENT   BY   THE   BETHLEHEM   STEEL   COMPANY 
R  USS I A  X   B  A  TT  r  j:sh  1 1^ 
The  nickel  steel  plates  are  16  in.  thick, 

imaces.  as  in  Trubia,  in  iron  boxes  of 
3,000-kilogramme  capacity,  which  are  trans- 
ported to  the  furnace  platform  in  narrow-gauge 
wagons,  each  of  which  carries  three  boxes. 
Once  in  position,  and  the  furnace  being  ready 
to  receive  the  load,  a  We  11m  an  electric 
crane  effects  the  charging.  The  Siemens' 
furnaces  at  South  Bethlehem  are  of  great 
capacity  and  placed  in  a  line  with  the  casting 
pits    in   front.      The    fusion    and    refining    of 


OF    606  TOXS  OF   ARMOUR    FOR  THE   IMPERIAL 
"  PETROPAVLOVSK.** 

tapered  to  8  in.,  and  are  7  ft    8  In.  high. 

the  loads  are  conducted  in  the  usual  manner  ; 
the  amount  of  carbon,  in  conformity  with  the 
stipulated  conditions  for  artillery  steel  is  0*45 
per  cent.  In  its  application  of  the  Whitworth 
process,  South  Bethlehem  compresses  the  fluid 
steel  in  a  press  of  7,000  tons  ;  one  of  the  most 
powerful  yet  constructed.  It  is  enough  to  say 
that  the  upper  part  weighs  120  tons,  the  lower 
135  tons,  and  that  the  steel  columns  are  15 
metres  in  length  and  480  millimetres  in  diameter* 


THE  company's   6- IX,  50-CAL.    RrlPID-FIRE   GUN  AXD   MOUNT   WITH    MIXIMUM    PORT   SHIELD, 

The  shield  U  rigidly  attached  U>  the  cradle  of  the  mount  and  ts  carried  with  the  gun  as  the 
latter  i>  elevated  or  depre-ised.  The  shield  pLites  arc  of  Krupp  armour,  and  can  withstand 
the  attack  of  e>nn.  armour -piercing  projectiles.  The  shield  offers  a  maximum  protection  to 
the  gun's  crew  without  materially  increasing  the  effort  required  in  elevating  and  training 

the  gun. 
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EXAUPLVS    OF    Gt^'S     DESIGNED    AND    HL'ILT    BY    THE 
BETMLEHkM   STKEL  COMPANY. 
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l-H^UKHfiR    SEMI -AUTO ilATiC   GUK    AND   MOUNT. 

There  are  two  pres:es  used  for  the  forging  cf 
artilleiy  material,  one  of  2,500  tons,  the  other 
ol  5,000 

ronOlMG    A    40<CEilTIIUIiTRi    GUil. 

The  possession  of  these  powerful  instruments 
enabled  the  South  Bethlehem  \\  orks  to  undt  r 
take  the  making  of  the  material  for  a  40  cenM- 
metre  gun  for  the  Water vhet  Arsenal  ;  the  ingots 
smelted  for  the  interior  tube  of  this  piece  weighul 
more  than  100,000  kilogrammes,  and  the  5,ooo-ton 


4- IN.  50-CAL.  CL'X   us    PtUF.STAL    MOUNT. 

The  gun  h  equipped  with  telescopic  and  night  sightii, 
and  with  eleitiic  and  pcrciisskan  pull-off  firing  gcai . 


press  was  required  to  forge  it.  It  was  of  nickel 
steel,  and  after  the  forging  it  vv^as  reheated, 
a  convenient  ojieration  to  obtain  a  uniform 
condition  in  the  entire  mass  of  raetaL  The 
hardening  of  the  pieces  is  done  in  a  workshop 
completely  covered  and  closed  on  aE  sides,  an 
arrangement  which  has  advantages  for  the 
observation  of  the  difterent  tempieratures  at  a 
glance,  and  protects  the  mass  from  currents  of 
air  which  might  cliill  certain  parts  of  the  tubes 
during  the  time  they  pass  from  the  furnace 
to  the  oil  bath.  The  gas  furnace  in  which 
the  tulles  and  sleeves  are  heated  at  South 
Bethlehem  are  completely  buried,  the  mouth 
being  level  wth  the  floor  close  to  the  oil  tank. 
The    tubes   are    again    annealed    which   leaves 


6-IN.   45-t  AL.  RAPID-FIRE   Gl  X    ON    PEDESTAL   NfOUXT, 

The  gun  is  equipped  on  bolh  sides  with  telescopic 
and  open  sights,  with  night  attachments,  and  can 
be  trained  from  eitiicr  side.  The  gun  fires  loose 
ammunition,  with  powder  charge  in  brass  cartridge 
case,  and  has  electric  and  alternate  percussion 
tiring  gear. 

the  metal  in  the  most  perfect  condition,  cor- 
recting any  prejudicial  tensions  to  resistance 
which  may  have  happened  in  the  hardening. 

QUN    riNlSHINa    IMACHINE    3NOI'. 

Tlie  workshop  for  the  machining  of  ar tiller}* 
material  and  the  finisliing  of  the  parts  is  superb  : 
it  is  sufficient  to  say  that  it  is  420  metres  in 
length   and   35    metres   in    width.     Served   by 
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electric  cranes,  it  contains  the  most  powerful 
and  the  most  delicate  machines,  from  the 
lathes  and  boring  machines  capable  of  receiv'ing 
the  inner  tube  of  a  40-centimetre  gun  to  the 
smallest  machines  for  the  manufacture  of 
minute  screws.  Boring,  rifling,  chambering; 
screwing  and  sectioning  machines,  lathes  from  the 
great  factories  of  the  Niles-Bement-Pond  Com- 
pany, and  some  others,  in  great  number,  using 
the  most  perfect  modern  tfX)ls,  fill  this  great  space. 
A  new  woiksliop  will  shortly  be  added  for  the 
adjustment  of  breeches,  and  will  complete  this 
splendid  plant,  which,  at  present,  is  in  charge 
of  Mr.  Meigs,  a  retired  naval  lieutenant,  well 
known  by  his  work  on  Ballistics,  and  as  the 
inventor  of  a  breech  possessing  manifest  ad- 
vantages over  that  know^n  as  the  Velin. 

South  Bethlehem,  hke  the  ftrras  of  Vickers- 
Maxim,  Armstrong* Wliit worth,  and  others,  not 
only  manufacture  tubes,  sleeves,  hoops  and 
guns,  but  also  carry  on  original  experiments  in 

Pand  coast  defence  artillery. 
1 
2 


New  GUMa* 


The  ArtiUery  and  Fortification  Committee 
|:are  at  present  proving  two  rapid-fire  guns  of 
5  in.  and  6  in.,  made  by  this  ftrm,  thi^  fet 
mounted  to  combine  the  proj:>erties  of  a  dis- 
appearing carriage  and  rapid  fire.  The  results 
of  the  tests  with  this  gun  are  unknown  ;  the 
6-in.  rapid-lire  gun  must  have  an  initial  velocity 
of  915  metres  and  throw  a  projectile  weighing 
45  kilogrammes.  The  rapidity  of  fire  has  been 
fixed  at  eight  discharges  per  minute.  The 
pressure  has  not  been  determined,  but  the 
contract  stipulates  that  it  must  not  be  excessive. 
I  These  are  not  the  only  con  tracts  "made  by  the 
SoutJi  Bethlehem  Company  with  the  U.S.A.  ; 
by  a  deed  signed  on  the  7th  November,  1901, 
the  Company  arranged  to  dehver,  completely 
finished,  one  hundred  coast-defence  guns,  as 
follows  :  twenty-five  of  8  in.,  fifty  of  10  in., 
and  twenty-five  of  12  in. 

South  Bethlehem  has  delivered  to  the  national 
factory  at  Watervliet  the  forged  and  tempered 


3-rX,     I5-POUXDER     RAPID-FIRE     GUX     ON     PEDESTAL 
MOUNT. 

The  guti  is  equipped  with  telescopic  and  open  sights, 
electric  night  sights  and  electric  and  percussion  pull- 
off  firing  gear,  and  has  h;md  gear  for  elevation  and 
traverse  on  the  mount. 


3-15*.     KiRLU     CVHj    U>XO   RKCOIL    CARRIAGE    AND    LIMBER*    ALSO    DEJ^IGXED    AXD    BUILT    EY    THE 

BETHLEHEM    STEEL    COMPANY. 

l*hc  Kun  *irc>i  froiu  *c*l  on  left  side  of  Iniil,  or  by  laii>'ard,  And  h  provided  with  telescopic 
night      the  ijurititrr  is  protected  from  rtflc  and  shnipnel  fire  by  shield  on  carriAge. 
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rapid-fire  gun,  with  pedestal  carriage  and 
one  hundred  rounds  of  ammunition.  The  price 
was  $15,417,  and  one  year  was  given  for  delivery. 
As  usually  happens  the  time  for  delivery  was 
exceeded,  and  the  gun  was  not  received  at  the 
proving  ground  until  July,  1901,  and,  owing  to 
difficulties  encountered  in  mounting,  it  could  not 
be  tested  until  March,  1902.  Owing  to  the 
excessive  amount  of  work  pressing  on  the 
Experimental  Committee  the  tests  of  this 
gun  have  proceeded  very  slowly ;  at  the  time 
of  my  visit  to  the  United  States  it  had  been 
discharged  250  times.  The  gun  is  composed 
of  three  parts :  barrel,  sleeve,  and  breech. 
The  projectile  weighs  45  kilogrammes,  with  a 
velocity  of  800  metres. 

The  screw  opens  and  closes  by  one  movement 
automatically,  or  by  hand,  as  desired.  The 
lodging  of  the  lock  is  of  conical  form,  with  a 
large  opening  for  the  charge,  and  is  provided 
with  a  tile  of  automatic  action.  The  carriage 
is  provided  with  two  gears  on  both  sides,  so 
placed  that  one  man  attends  to  the  elevation 
and  another  to  the  direction  of  fire.  In  the 
tests  of  rapidity  of  fire,  ten  shots  have  been 
discharged  in  103  minutes  when  managed  by 
hand,  and  the  same  number  in  94*6  minutes 
when  the  screw  has  been  opened  and  closed 
automatically.  This  automatic  mechanism  is 
perfect.  It  opens  on  the  return  of  the  gun  to 
its  cradle  ;  in  the  return  a  spring  is  compressed 
and  a  kind  of  picklock  holds  it  open.  When 
the  picklock  is  released  the  spring  closes  auto- 
matically. The  working  of  this  mechanism 
has  been  excellent  during  the  tests.  It  is  seen, 
by  the  results  of  the  rapidity  of  fire  tests,  that 
the  automatic  lock  does  not  possess  any  great 
advantages,  but  it  economises  space  for  the 
charge  and  requires  one  man  less  to  handle  the 
gun.  As  I  have  not  been  allowed  to  see  this  gun 
— ^no  foreign  officer  being  permitted  to  visit 
Sandy  Hook — I   have  obtained   the   foregoing 


details  from  a  paper  by  Commander  Rogers 
Birnie,  of  the  Fort  Monroe  School  of  Artillery, 
and  if  I  am  unable  to  give  more  details  regard- 
ing this  interesting  gun,  I  may  be  allowed  to 
make  some  observations  upon  the  metal  of  which 
it  is  constructed.  For  many  years  the  artillery 
factory  of  Bofors  has  applied  cast  steel  to 
the  making  of  guns,  and  it  bases  its  studies 
on  the  well-known  property  of  steel,  by 
which  it  acquires  all  the  physical  qualities 
from  its  chemical  composition,  exclusively,  by 
calorific  treatment  (hardening  and  reheating) 
and  with  a  total  independence  ot  the  inter- 
vention of  hammers  or  presses. 

When  a  bar  is  subjected  to  a  hammer  press 
or  rolling  mill,  the  forging,  or  rolling,  fills  two 
functions  ;  the  first,  the  principal  and  most 
important,  is  to  impede  the  crystallisation 
of  the  heated  metal,  as  would  be  the  case  if  the 
blows  of  the  hammer  did  not  prevent  it,  a 
state  of  repose  being  necessary  to  crystallisa- 
tion ;  the  second,  of  less  importance,  is  the 
shaping  of  the  bar.  The  first  operation,  which 
gives  the  maximum  tenacity  and  ductiUty  to 
steel,  is  more  easily  and  rapidly  performed  by 
hardening  and  reheating  than  by  the  slower 
process  of  forging. 

Having  described  the  methods  employed 
in  the  Midvale  and  South  Bethlehem  factories, 
which  alone  supply  the  national  workshops,  we 
see  that  they  do  not  differ  from  those  used 
in  Europe  ;  there  is  no  great  progress  to  chronicle, 
the  same  quality  of  steel,  obtained  from  raw 
materials  of  the  same  degree  of  purity,  and 
an  identical  series  of  operations  forming  the 
total  process  of  manufacture  of  the  tube  or  sleeve. 
Touching  the  quality  of  the  metal,  carbonised 
or  nickel,  it  appears  impossible  to  improve 
it,  or  to  obtain  mechanical  qualities  superior 
to  those  of  to-day. 

(To  be  continued.) 
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QUESTIONS    OF    THE    DAY. 

The  National  Encouragement  of  the  British  Inventor:    How  can  it  be 

secured  T    iConHnued  from  page  34.) 


THB    OHARAOTKR    OF     THB     PATBNT     OFFIOK 
■XAMININQ     STAFF. 

In  the  discuss'on  on  Mr.  Abels  paper, 
dealt  with  in  the  last  issue,  Mr  Oscar  Guttman 
made  the  following  observations  : — 

An  objection  ^'as  with  regard  to  the  quality  of 
the  examiners.  He  happened  to  know  the  quality  of 
the  junior  examiners  in  Germany,  and  also  knew 
tho  ittuiultinl  for  the  assistant  examiners  who  were 
n«|tH;ttHl  in  this  country  for  positions  under  the  new 
IHiteiit  Uiw.  He  was  afraid  the  Germans  would  come 
uut  ^HPtter  in  that  respect,  but  he  did  not  wish  to 
tUticvum){e  the  young  men  who  would  be  assistant 
vXAtumrfM :  prol>ably  in  a  year  or  two  they  would 
httvv  K(t*iitcr  experience  than  they  at  present  pos- 
■pwwl.  tn  CfCrmany  an  assistant  examiner  must  have 
Ihh?«  At  Home  works  and  had  some  practical  ex- 
^HMr*WK-r,  or  he  must  have  undergone  a  course  of 
vw\'  wvrrc  study.  In  this  country  assistant  examiners 
w*tt»  chosen,  not  according  to  the  record  of  their 
itUily  or  work,  but  by  means  of  the  wonderful  com- 
(«^titive  examinations  which  existed  in  England,  where 
|i<put*rHlly  not  the  clever  men  were  at  the  top  but  those 
who  went  through  an  examination  best,  and  it  was  well- 
kllown  what  a  curse  the  examination  system  had  been 
(tl  thin  country  in  all  sorts  of  professions. 

TNI  OOMPULSORY  PUBLICATION  IN  THB  PRINTBD 
SPBOIFICATION  OF  ANTICIPATIONS  ARBI- 
TRARILY   DBFINBD     BY     THB     PATBNT     OFFICB. 

Sir  Lloyd  Wise  in  his  contribution  to  the 
discussion  on  Mr.  Abel's  paper,  observed  : — 

In  the  interest  of  inventors,  I  desire,  if  in  order,  to 
direct  special  attention  to  the  new  patent  rules,  which 
•eem  to  me  highly  objectionable. 

In  my  opinion  they  point  to  about  the  most 
obnoxious  method  that  could  possibly  have  been 
devised  of  carrying  out  the  provisions  of  Section  i  of 
the  Patents  Act  of  1902.  This  is  the  more  unfortu- 
nate because  effect  might  readily  be  given  to  those 
provisions  in  a  manner  ttiat  would  prove  advantageous 
both  to  inventors  and  ttie  public. 

I  suggest,  in  particular,  tluit  the  utmost  possible 
pressure  should  lje  promptly  brought  to  bear  with  the 
view  of  getting  the  rules  so  far  modified  that  in  carrying 
Qui  Section  1  of  the  Patents  Act.  1902,  the  special 
iorms  of  mti^eticti  to  prior  patents  set  out  in  Rule  xo 
0i  th^  Patents  Kules,  it^tfi,  shall  apply  only  in  cases 
yd^re  tlu:  a|>i)iiA:ant  lias  not  already  mentioned  the 


prior  patent  in  his  specification,  and  has  been  duly 
notified  of  the  Comptroller's  determination  that  a 
reference  to  a  prior  specification  ought  to  be  made, 
and  has  failed  to  embody  in  his  own  specification, 
in  his  own  way  and  within  a  specified  leasonable 
time,  a  reference  by  number,  year,  and  name  to  such 
prior  specification. 

According  to  the  new  rule  10,  if  the  applicant  once 
goes  the  length  of  troubling  the  Comptroller  to  deter- 
mine whether  reference  ought  to  be  made  in  the 
applicant's  specification  to  any,  and  if  so,  what,  prior 
specification  or  specifications  by  way  of  notice  to  the 
public  ;  then,  should  the  Comptroller's  decision  be 
affirmative,  an  official  notice  is  to  be  placed  upon  the 
unfortunate  apphcant's  specification  in  these  terms  : — 
"  Reference  has  been  directed,  in  pursuance  of 
Section  i.  Sub-section  6,  of  the  Patents  Act,  1902, 
to  the  following  specification  of  Letters  Patent,  No. 

granted  to " 

Where  the  reference  is  inserted  as  the  result  of  a 
provisional  report,  under  Rule  7,  a  statement  to  that 
effect  is  to  be  added  to  the  reference. 

Surely  an  applicant  should  be  allowed  to  take  a 
patent  at  his  own  risk,  provided  he  (himself)  specifi- 
cally mentions  the  prior  patent  or  patents,  reference 
to  which  is  regarded  as  necessary  for  the  protection 
of  the  public.  The  mention  thereof  by  No.,  year, 
and  name,  would  obviously  be  a  notice  to  the. public, 
masmuch  as  his  specification  is  addressed  to  the 
public.  Why,  then,  should  it  be  in  any  way  made 
known,  to  his  prejudice,  that  he  referred  to  the  prior 
patent  under  compulsion  ?  The  contemplated  practice 
will  be  tantamount  to  publication  of  an  ofiicial  report 
to  the  effect  that,  in  the  opinion  of  the  Comptroller, 
the  patent  is  invalid. 

What  justification  can^there  be  for  thus  handi- 
capping inventors  whom  the  patent  laws  are  intended 
to  encourage  ?  Why  not  give  the  patentee  absolutely 
fair  play  ? 

If  the  framers  of  the  Act  had  contemplated  the 
sort  of  practice  seemingly  intended  to  be  set  up,  surely 
they  would  not  have  expressly  prohibited,  as  they  did 
in  the  Act,  publication  of  reports  of  examiners,  which, 
as  a  matter  of  fact,  formed  an  essential  part  of  the 
original  scheme  as  approved  by  the  Society  of  Arts, 
after  full  discussion,  in  1877,  and  submitted  by  me, 
as  the  Society's  delegate,  to  the  International  Congress 
at  Pans  in  1878. 


A  T  its  annual  meeting  in  1898,  the  Master 
Car  Builders'  Association  appointed  a 
committee  to  define  fully  the  contour  lines  of 
couplers,  and  to  propose  specifications  which 
might  guide  railway  companies*  The  report 
w^hich  it  presented  at  the  next  annual  meeting, 
recommended,  amon^  other  things,  that 
couplers  oi^ered  to  raihva>^  be  subjected  to  a 
series  of  tests  under  a  drop-testing  machine. 
The  committee  not  only  defined  the  nature 
of  these  tests,  but  presented  a  design  for  a 
machine  to  be  employed  in  carrying  them  out, 
and  the  present  Master  Car  Builders'  drop- 
testing  machine  was  the  outcome  of  its  work. 
The  value  of  a  drop- testing  machine  having 
become  apparent,  it  was  determined  that  the 
Association  should  provide  itself  with  a 
perfected  machine,  and  that  the  machine  should 
not  be  in  the  keeping  of  a  railway  company, 
but  should  be  established  upon  neutral  ground. 
Since  the  air-brake  testing  rack  and  the  brake- 
shoe  testing  machine  of  the  Association  had 
already  been  installed  in  the  laboratories  of 
Purdue  University,  the  location  for  the  pro- 
posed machine  was  easily  chosen. 

DI8CRIPTION    OF    THE    MACHIN 

General  elevations,  sections,  and  a  plan 
are  shown  in  fig.  i.  It  will  be  seen  that  the 
machine  rests  upon  a  foundation  of  concrete 
tbove  which  it  prises  to  a  height  of  more  than 
afty-four  feet.    The  anvil  (A)  is  in  the  form 
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of  a  rectangular  casting  weighing  17,000  lb. 
For  convenience  in  holding  a  coupler,  as  will 
hereafter  be  explained,  it  has  in  the  middle  an 
annealed  steel  insert  (B).  The  anvil  is  carried 
by  nests  of  coiled  springs,  which  in  turn  bear 
upon  a  suitable  foundation  plate.  The  spring 
support  of  the  anvil  is  intended  to  make  the 
machine  easily  reproducible.  It  is  assumed 
that  the  resisting  qualities  of  an  anvil  thus 
supported  will  be  the  same  whether  the  machine 
itself  rests  upon  a  rock  foundation  or  upon  soft 
soil. 

The  drop  of  the  present  machine,  weighing 
1,640  lb.  is  of  forged  steel  and  is  shown  in  detail 
by  fig.  2.  This  weight  meets  the  require- 
ments of  the  Master  Car  Builders'  specifications 
for  coupler  testing  as  well  as  those  of  the 
International  Association  for  Testing  Materials, 
with  reference  to  axle  testing,  and  is  made  to 


Aforr."  Pi/itr^^r  o/-  riHtsngo  ro^  tvfrn  t/f^M  ^f*o 
Svs^enstorf  sol t  ro  aic  /S ^O  la^s. 

FIG.    2.     DETAILS  OF  DROP  WEIGHT. 


meet  the  requirements  of  the  specifications 
of  the  last-named  Association  for  rail  testing 
by  fitting  discs  to  the  cylindrical  opening  in 
such  a  manner  as  to  increase  its  weight  to 
2.000  lb.  The  drop  is  handled  by  a  wire  cable 
served  by  a  small  reversible  hoisting  engine 
(not  shown  in  the  drawings).  The  traveller 
above  the  drop  carries  a  tripping  mechanism 
so  arranged  that  when  a  stop  is  set  the  drop 
is  released  from  any  predetermined  height. 

The  vertical  guides  are  shown  in  enlarged 
section  by  fig.  3.  Each  guide  is  made  up  of 
three  rolled  shapes,  namely,  a  rail  section,  a 
channel,  and  an  eye-beam,  to  which  at  intervals 
is  added  a  curved  brace  to  serve  as  a  ladder. 
The  height  of  the  guides  makes  it  necessary  to 
have  them  guyed  from  the  top  as  shown  by 
fig.  I.  Their  lower  portions  are  reinforced 
by  cast-steel  housing. 

An  air- hoist  (D,  fig.  i)  serves  in  handling 
accessory  equipment  and  the  materials  to  l>e 
tested.  The  hoist  is  carried  by  a  double-hinged 
crane  in  such  a  manner  that  it  may  be  swung 
around  to  the  centre  line  of  the  machine  from 
either  side.      This  is  best  shown  in  the  plan 

(fig.    !)• 

TK8TINQ    UN DKR     THK    DROP. 

To  test  either  the  guard-arm  or  the  knuckle 
of  a  coupler  under  buffing  strains,  the  shank 
of  the  coupler  is  dropped  into  the  steel-lined 
pocket  (B)  of  the  anvil,  and  the  body  of  the 
coupler  is  wedged  into  position  under  the  drop 
by  means  of  steel  liners  supplied  for  that 
purpose.  Thus  prepared,  the  blaster  Car 
Buildeis'  specifications  require  that  the  cou- 
plers shall  withstand  three  blows  from  a  height 
of  five  feet  and  three  blows  from  a  height  of  ten 
feet,  delivered  either  upon  the  closed  knuckle 
or  upon  the  guardarm,  without  producing 
distortion  beyond  stated  limits. 

A  tension  ("  jerk  ")  test  of  couplers  involves 
additional  equipment,  as  shown  upon  a  large 
scale  by  fig.  4.  In  this  case  the  coupler  is 
fitted  to  a  suitable  yoke  (F)  which  in  turn  is 
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carried  by  springs  performing  the  same  function 
on  the  machine  that  is  performed  by  the  draft 
rigging  on  a  car,  the  whole  being  suspended 
from  a  cross-girder  surmounting  two  cast- 
steel  columns.  In  the  original  machine  two 
couplers  were  employed  in  this  test,  a  suitably 


LADDCf^y, 


FIG.   3.     SECTION   OF   VERTICAL   GUIDES. 

formed  equaliser  (E)  extending  between  the 
couplers  and  receiving  the  blow  from  the  drop. 
The  left-hand  elevation  (fig.  i)  shows  the 
columns  on  either  side  of  the  machine  necessary 
to  carry  the  two  couplers  referred  to.  In  the 
present  machine,  however,  the  necessity  for 
using  two  couplers  has  been  avoided  by  having 
one  end  of  the  equaliser  carried  by  a  support 
(fig.  4)  beneath  which  are  springs  of  the  same 
character  with  those  which  carry  the  yoke  on 
the  other  side.  It  is  beheved  that  in  this  manner 
the  jerk  test  of  couplers  has  been  simplified 
and  that  for  comparative  ])urposes  its  value 
has  not  been  diminished.  The  yoke  F  is 
designed  to  receive  coupler  shanks  of  different 
dimensions  by  an  o])ening  sufficiently  large  to 
admit  filling  ])ieces,  designed  for  the  several 
different-sized  shanks. 

Draft-gears  for  test  under  the  drop  are  fitted 
to  short  lengths  of  draft  sills,  the  ends  of  which 
may  rest  directly  upon  the  anvil  of  the  machine. 
In  the  place  of  the  usual  yoke  and  coupler, 
dummy  construction  is  employed  which  will 
give  a  shank  reaching  out  between  the  draft 
sills  in  such  a  manner  as  to  receive  the  blow 
of  the  drop.  Tension  tests  of  draft  gears  by 
use  of  this  machine  are  not  contemplated. 


For  axle  testing  there  are  provided  two 
supports  which  may  be  placed  upon  the  anvil 
on  either  side  of  the  centre  line  of  the  machine 
to  receive  the  axle,  which,  when  thus  placed, 
may  receive  blows  from  the  drop  in  the  middle 
of  its  length.  Similar  equipment  serves  in  rail 
testing. 

THE    MACHINE    A8    A    MEDIUM    FOR    RESEARCH* 

The  Master  Car  Builders'  drop-testing  machine 
has  been  brought  into  existence  to  serve  chiefly 
in  routine  work  arising  under  certain  specifica- 
tions of  the  Association.  There  is.  however,  no 
reason  why  it  may  not  also  serve  in  work  of 
engineering  research.  In  view  of  the  important 
studies  of  a  highly  scientific  character  concerning 
the  behaviour  of  constructive  materials  under 
impact,  which  have  already  been  made  by  the 
aid  of  lighter  machines,  it  is  but  reasonable  to 
expect  that  a  heavy,  well-designed  drop  such 
as  has  been  described  will  serve  in  extending  the 
limits  of  such  inquiries.  In  so  far  as  the 
machine  may  serve  such  pur})oses  it  will  fill  an 
ever-increasing  field  of  usefulness. 


FIG.  4.     EyUIPMENT   FOR   TENSION  TESTS. 
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By  B.  H.  Thwaite,  CE. 


HE  economic  supremacy  of  the  prin- 
ciple of  centralisation  in  modern 
work  of  poi^er-cnergy  development, 
and  the  distribution  and  trans- 
mission of  such  power  electrically; 

is  now  pro%'ed  beyond  cavil.     We 

have  bad  for  many  years  evidence 
of  the  economic  effect  of  concentration  in  the  high- 
power  ocean  steam-ship  plants,  and  engineers  only 
awaited  the  advent  of  an  economic  method  of  trans- 
mission of  power  to  accept  the  economics  of  the 
principle  of  centralisation  on  land. 

THE    PRIME    MOVERS    OP    THE    FUTURE* 

We  have  aJready  evidence  of  the  economy  of  the 
system  of  concentration  in  County-electro-power 
plants,  instance  that  of  Newcastle  and  district  ;  and 
we  have  through  the  Mersey  Electric  Railway  results, 
additional  evidence  to  that  already  accumulated 
in  favour  of  the  displacement  of  the  small-piower 
railway  locomotives,  by  the  system  of  centralised 
power  produc  tion,  and  its  electrical  distribution*  There 
is  little  question  but  that  we  are  on  the  eve  of  a  great 
revolution  in  railway  transport  methotU,  and  this  may 
mean  the  electrification  of  even  our  great  trunk- 
railways.  Now  the  margin  of  possible  improvement 
in  the  modem  electrical  machiner^^  of  transformation 
and  distribution  has  been  gradually  narrowed  down, 
but  there  is  still  ample  margin  for  improvement  in 
the  choice  of  the  instruments  of  motive  or  dynamic 
energy  production,  and  the  battle  of  the  future  against 
inefficiency  will  probably  be  more  or  less  localised 
within  the  area  allotted  to  the  reduction  of  the  thermo- 
dynamic inefficiency  of  our  prime  movers.  The 
struggle     will     probably    still    go    on — one    claiming 


the  gas  engine  as  the  solution  of  thermal  efficiency, 
and  the  other  putting  forward  the  advantages  of  the 
steam  turbine. 

It  may  here  be  mentioned  as  a  peculiar  historic 
coincidence,  that  tfie  engine  by  which  the  author 
obtained  the  thermal  results  that  led  to  the  harnessing 
of  the  blast  furnace  to  the  gas  engine*  and  as  a 
sequential  incident,  the  creation  of  the  higb-pow^er 
gas  engine,  was  built  at  the  works  from  which  the 
Parsons  turbine  was  launched  into  the  commercial 
world/* 

QAS    ENQINE    V,    TURftlNE, 
Now^  the  adherents  to  the  cause  of  the  gas  engine 
make  the  following  incontestable  claims  : — 

A  proved  thermal  efficiency  on  everyday  work  of 

some  30  per  cent. 
The  economic  facility  for  recovering  the  nitrogen 

and   tarry  compounds  from  the  fuel. 
Low  water  consumption. 
Less    h ability    to    dangerous    explosions    than    is 

associated  with   steam  boiler  installations. 
Less  labour  requirements. 

A  possible  mechanical  efficiency  of  85-90  per  cent. 

with  balanced -effort  vertical  types  of  engines. 

A     possible     running     regularity     with     multiple 

vertically- arranged  cylinders  that  will  satisfy 

the    cyclical   exigencies    of    polypliasic    and 

parallebninning  electrical  machinery. 

The  adherents  to   the  cause  of  the  steam  turbine 

claim — first,  an  almost  perfect  cyclical  regularity,  and 

one  that  is  unapproachable  with  a  reciprocating  engine, 

however  well  t>aJanced  it  may  be  ;    secondly,  a  higher 

power  of  output  ratio  to  weight  of  machiner^^ ;   thirdly, 

^  •  The  works  o{  Messrs.  Ctarke.  Ch.ipmAn  ;and  Co  .  Catei^bead. 
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self-starting.  The  adherents  to  both  power  systems 
will  secure  victories.  In  Germany,  for  example,  we 
find  that  the  Frankfort  Electrical  Station  is  equipped 
with  steam  turbines  of  high  power,  whereas  in  other 
parts  of  that  country  very  high-power  capacity  gas 
engines  are  in  regular  use,  and  to-day  many  are 
endeavouring  to  embody  the  cyclical  advantages  of 
the  steam  turbine  with  the  thermal  efficiency  of  the 
reciprocating  gas  engine  in  a  new  machine.  Un- 
fortunately, it  is  possible  that  the  active  workers  in 
this  new  development  are  overlooking  the  great  fact 
explaining  the  high-power  gas  engine  success — the 
reliance  which  can  be  placed  on  mechanical,  and  of 
course  controllable  means  to  secure  such  a  density 
of  a  gaseous  explosive  mixture  (constituted  of  gas 
of  low  calorific  value  of  only  some  80  to  100  B.Th.U. 
per  cubic  foot)  as  will  ignite  with  the  rapidity  necessary 
to  satisfy  the  high  reciprocation  of  gas  engine  practice, 
and  this  without  danger  of  pre-ignition  during  the 
active  period  of  compression.  Of  course  such  a  gas 
is  almost  incapable  of  ignition  at  normal  atmospheric 
pressures,  and  consequently  requires  a  compression 
application  of  some  four  to  six  atmospheres  to  make  it 
adequately  sensitive  to  ignition  influences.  In  modern 
practice  the  tendency  is  even  towards  higher  and 
higher  degrees  of  compression.  This  high-compression 
stage  is  the  secret  of  the  thermal  success  of  the  Otto 
cycle,  and  it  is  this  feature  that  will  constitute  the 
difficulty  in  producing  a  thermally  efficient  and 
commercially  satisfactory  gas  turbine,  because  if  high 
thermal  economy  is  to  be  attained  there  must  be  no 
unavoidable  dissipation  of  thermal  energy  in  com- 
pression effort. 

CONDITIONS  INIMICAL  TO  A  GAS  TURBINC 
The  minimum  loss  in  the  compressional  stage  is 
secured  in  the  ordinary  Otto  cycle  because  the  com- 
pression work  is  effected  in  the  power-developing 
cylinder.  That  this  effort  involves  the  minimum 
degree  of  loss  can  be  readily  ascertained  in  any  well- 
constructed  engine  employing  high  degrees  of  com- 
pression. It  will  be  found  that  the  curve  line  of 
compression  and  that  of  re-expansion  arc  almost 
line  on  line,  that  of  expansion  on  the  return  stroke 
being  only  slightly  below  that  of  the  line  of  com- 
pression, representing  on  the  card  area  probably  at 
the  most  only  a  few  percentages  of  dissipated  energy. 
Anyone  who  has  studied  the  technics  of  compression 
realises  the  considerable  loss  in  the  flow  of  the  com- 
pressed fluid  through  contracted  areas  such  as  the 
ports  and  other  connections  of  the  compression 
cylinder,  i.e.,  when  the  expansion  is  effected  in  a 
secondary  cylinder,  so  that  unless  such  compensation 
in    the    nature    of    higher-power    potential    ratios    to 


weight  of  actuating  organs  can  be  obtairfed  as  will 
justify  the  loss  of  energy  in  compression  work,  it  will 
be  found  to  be  irrational  to  deviate  from  the  ordinary 
Otto  reciprocating  cycle,  and  it  is  therefore  very 
probable  that  the  high-compression  stage  efficiency 
provided  by  the  Otto  cycle  will  prevent  the  dis- 
placement of  this  latter  reciprocating  cycle  by  the 
turbine  gas  engine,  or  even  by  the  engines  of  the 
two-cycle  principles  or  in  which  compression  and 
expansion  are  effected  in  two  distinctive  cylinders. 

No  turbine  air  compressors  working  at  variable  speeds 
are  likely  to  give  such  a  sustained  return  of  power 
energy  as  is  given  by  the  reciprocating  Otto  cycle 
engine,  and  without  this  high  initial  compressional 
stage  the  turbine  as  representing  a  thermally  economic 
principle  will  be  unavailable,  at  least  for  using  the 
ideal  power-gas  of  the  future,  or  one  in  which  carbon 
monoxide  is  the  supreme  agent  of  heat  production, 
and  in  the  use  of  which  a  high  degree  of  compression 
is  necessary  to  secure  a  sufficiently  sensitive  ignition. 
If  a  turbine  gas  engine  is  to  be  economic,  its  fuel 
agent  must  be  a  gas  that  will  be  ignitably  sensitive 
with  comparatively  low  degrees  of  pre-compression, 
such  as  is  oil  vapour  or  a  gas  rich  in  hydrocarbons  ; 
but  then  this  condition  brings  with  it  the  difficulty 
of  a  higher  range  of  temperature  in  the  working 
cylinder,  and  the  danger  of  the  overheating  of  the 
actuating  organs  of  the  engine. 

PROPOSED     DUAL    COMBINATION    OP    GAS     KNGINC 
AND    STEAM    TURBINC 

But  if  we  admit  that  the  practical  construction  of  a 
thermally  economic  gas  turbine  appears  to  be  almost 
unattainable,  there  is  surely  no  reason  why  the  two 
power-producing  agents — the  gas  engine  and  the 
steam  turbine — should  not  work  in  harness  together. 
Some  years  have  passed  since  Mr.  Dugald  Clerk  and 
the  author  jointly  considered  it  to  be  practicable  to 
build  a  1,000  h. p.  gas  engine  for  marine  purposes; 
since  then,  very  great  progress  has  been  made  in  the 
construction  of  internal-combustion  reciprocating 
engines  of  high  power.  If  one  were  asketl  to  formulate 
a  proposition  for  a  power  plant  of  high-power 
capacity,  especially  for  marine  applications,  but 
applicable  for  land  services,  it  would  certainly  include 
a  programme  of  interdependence,  in  which  the  power 
creators  woukl  be  a  gas  engine  and  a  steam  turbine. 
And  why  ?  Because  in  the  gasification  of  the  fuel, 
and  in  its  preparation  for  the  gas  engine,  it  is  primarily 
essential  that  the  gas  shall  be  cooled  to  the  temperature 
of  the  atmosphere,  and  the  loss  of  the  sensible  heat 
this  temperature  reduction  involves,  might  be  pre- 
vented if  part  of  the  gaseous  fuel  were  employed  for 
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generating  steam  ;  the  combustion  of  the  gaseous 
fuel  being  effected  in  the  steam  boiler  furnace  with 
air  heated  by  being  drawn  through  the  gas  tubular 
cooling  apparatus.  Moreover,  it  is  essential  that  the 
working  cylinders  of  the  (Otto  cycle)  gas  engine  and 
some  of  the  actuating  organs  should  be  kept  cool, 
an  operation  involving  a  considerable  loss  of  thermal 
energy,  even  as  much  as  that  thermo-dynamically 
utilised.  Now,  a  great  proportion  of  this  thermal 
waste  could  be  avoided  if  an  auxiliary  steam  generator 
were  made  part  of  the  power  equipment.  Besides, 
the  exhaust  gases  of  the  gas  engine  are  available  as 
an  additional  source  of  heat  supply.  The  steam  thus 
generated  would  be  available  for  driving  a  steam 
turbine,  so  that  the  two  types  of  power-generating 
machines  would  be  acting  in  inter-dependent  con- 
nection for  a  common  service.  The  absolutely  perfect 
combustion  of  the  gaseous  fuel  in  the  working  cylinder 
of  the  gas  engine  would  provide  a  great  part  of  the 
thermal  potential  required  for  driving  the  steam  turbine ; 
the  gasification  process  and  the  gas  engine  exhaust 
stages  would  be  drawn  upon  to  secure  part  of  the 
balance  of  heat,  the  remaining  thermal  requirement 
being  satisfied  by  direct  combustion  of  the  gaseous 
fuel  in  the  steam  boiler  furnace. 

The  steam  turbine  and  its  steam-generating 
accessories  would  provide  an  independent  auxiliary 
plant  to  serve  as  the  starting  equipment  for  the 
vertical  gas  engine,  and  the  reversal  motion  require- 
ments would  also  be  obtainable  from  such  an  elastic 
combination.  The  operating  programme  of  such 
an  interdependent  turbine  and  gas-engine  equipment 
will  be  made  up  as  follows  :  The  rapid  starting  of  the 
gasification  process  with  fan  propeller,  driven  with 
steam  initially  generated  with  solid  fuel  to  be  sub- 
sequently displaced  with  gas  ;  the  starting  of  the  high- 
power  vertical  gas  engines  with  the  steam  turbine  ; 
the  reversal  of  the  gas  engines  by  the  steam  turbine, 
which  will,  of  course,  be  compounded  and  equipped 
with  condensers  ;  the  proportion  of  the  gasification 
product  required  to  be  used  in  the  steam  generator 
will  be  small  because  of  the  thermal  assistance  given 
by  the  gas  engine,   hot  jacket  water,   etc. 

The  proposed  dual  combination  of  prime  movers 
would  give  the  following  advantages  to  ocean  steam- 
ships : — 

First,  it  would  reduce  the  thermal  loss  by  at  least* 
ic  by  -100=40  per  cent.,  without  allowing  for  the 
heat  saved  by  the  utilisation  of  the  hot  jacket  water, 
which  might  secure  a  further  saving  of  15  per  cent.. 


•  12  per  cent,  is  taken  as  thcrerresentative  thermal  erticiency  of  a 
hijLjh-class  steam  engine. 


making   up   a   total   thermal   saving   of    55    per   cent, 
on  the  best  existing  marine  engine  practice. 

THK    COMBINATION    AS    AFFECTING    BATTLESHIPS. 

The  other  advantages  that  may  be  enumerated 
would  mean  a  lessened  consumption  of  water.  The 
tell-tale  trail  of  smoke  issuing  from  the  funnels  of 
steamships  would  practically  disappear,  adding  thus 
to  the  comfort  and  cleanliness  of  the  ship,  besides 
reducing  the  danger  in  war  time  of  capture  by  the 
enemies  or  by  privateering  vessels.  The  advantages 
would  be  extended,  if  the  propositions  were  applied 
to  a  battle-ship,  by  other  features  of  strategic  value. 
For  instance,  during  an  engagement  the  steam- 
generating  plant  coukl  be  shut  down  altogether,  and 
there  would  be  no  danger  of  self-destruction  should 
the  steam  boilers  be  pierced  with  shot  or  shell.  The 
trail  of  smoke  and  its  indication  of  the  vessel's  move- 
ments would  be  absent,  and  the  piercing  of  the  funnels 
(of  small  proportion  compared  to  those  of  existing 
practice)  would  not  interfere  with  the  efficiency  of 
the  gas  engines.  The  fuel  would  be  fed  into  the  high- 
pressure  gas  generators  automatically,  so  that  the 
stokers'  work  in  the  boiler  stoke-hole  of  a  battle-ship 
would  be  deprived  of  its  terrors,  and,  owing  to  the 
reduction  in  weight  of  fuel  required  for  a  given  power, 
the  storage  space  would  represent  a  more  extended 
running  power.  A  like  proposition  .for  inland  services 
would  permit  smokeless  power  to  be  obtained,  and 
with  bituminous  fuel,  the  recovery  of  the  condensable 
hydrocarbon  and  nitrogen  as  well,  the  programme 
of  operations  need  involve  only  a  very  temporary 
service  of  solid  fuel. 

For  the  purpose  of  securing  mechanical  efficiency, 
the  more  closely  the  line  of  the  curve  of  power  developed 
by  combustion  in  the  cylinder  of  the  gas  engine 
correlates  with  the  effective  crank-turning  moment 
line,  the  higher  is  the  attainment  of  mechanical 
efficiency.  A  violent  development  of  power  almost 
on  the  line  of  the  dead-crank  centre  is  inimical  to  the 
mechanical  and  sustained  working  efficiency  of  the  gas 
engine.  The  completeness  of  the  diagnosis  of  the 
efficiency  of  a  gas  engine  is  limited  by  the  character 
of  our  testing  instruments  of  precision,  and  until  the 
question  of  the  variabihty  of  the  specific  heat  with 
rise  of  temperature  as  the  explanaion  of  the  limitation 
of  temperature  of  gaseous  combustion  is  either  accepted 
or  disproved,  and  until  an  instrument  as  reliable  as  a 
modern  pressure  indicator  can  be  found  to  directly 
determine  temperature  variations  during  the  acting 
stroke  of  a  gas  engine,  it  is  impossible,  with  any 
practical  advantage,  to  discuss  what  is  termed  the 
entropy  character  of  a  gas'engine. 


THE    UNDERTYPE    ENGINE. 


The  present  series,  which  is  now  concluded,  commenced  in  PAitR's  Weekly  for  December  2jrd. 
Previous  articles  on  Portable  Engines,  by  the  same  author,  appeared  in  the  July-October  numbers 

of  Page's  Magazixe. 


bearing  to  crankshaft  (except  in  the  sniallest 
sizes),  and  in  engines  of  iGn.h.p.  and  upwards^ 
an  ontside  bearini^  also. 

The  automatic  expansion  gear  is  of  the  link 
type,  controlled  by  the  inverted  arm  Hartnell 
governor.  In  short,  the  engine  is  built  to 
first-class  specification,  to  a  design  which  appears 
to  have  commended  itself  to  nearly  all  the 
leading    makers,    and,    with    Messrs.    Clayton 


FIG.    II,      COMPOUND     UNDERTYPE    ENGINE    BY    MESSRS.    CLAYTON    AND    SHUTTLEWOm  H,    LTU., 

FOR    150-LB.    BOILER    PRESSURE* 
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FIG.    12.      MESSRS,    CLAYTOX'S    SI.VGLE-CYLINDEK     HIGH-PRESSURK     LNDERTVPIC    ENGINE. 
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and  Shuttleworth's  well-known  workmanshipj 
we  confess  that  it  w^ould  be  difficult  to  suggest 
anything  in  the  way  of  improveraent,  except, 
perhaps,  in  the  balancing  of  the  cranks. 

The  vertical  water-heater,  shown  in  %.  11, 
is  not,  we  believe,  included  in  the  outfit,  but  is, 
nevertheless,  an  adjunct  which  should  form 
a  part  of  every  installation  where  the  utmost 
economy  is  studied. 

Where  there  is  a  good  supply  of  water  a\'ail- 
able,  Messrs.  Clayton,  in  common  with  other 
makers,  are  prepared  to  supply  condensers,  either 
of  the  jet  or  the  surface  type,  the  latter  being 
s^^cially  applicable  where  salt  or  impure  water 
forms  the  condensing  medium. 

Messrs.  Clayton's  single-cylinder  and  double- 
cylinder  high-pressure  undertype  engines  are 
shown  in  figs.  12  and  13. 


No  detailed  description  of  either  is  necessary, 
as  the  engravings  are  exceptionally  clear. 
Messrs.  Clayton's  dimensions  are  as  under^ 
the  cylinder  ratio  in  compounds  being  2*6  to  i  :^ 

aiNOLE   Ana   PoyeLC-CYUNOEii   enqines. 
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FIG.  13.     DOUBLE-CYLIXDER    HltiH-PKESSURE    UNDERTYPE    ENGINE  13Y  MESSRS.  CLAYtOX  AMD  SHUTTLEWORTH. 
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OOMPOUND    BNQINU. 

Horse  Power. 
Noml.         Effective. 

Cylinder. 
Dia.  H.P.    Dia.  L.  P. 

Revs. 

per  Min. 

10               25-30 

6i 
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12               30-56 
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16               40-48 
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13 
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20               50-60 
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Messrs.  E.  R.  and  F.  Turner,  Ltd.,  of  Ipswich, 
have  favoured  us  with  a  photo  of  their  16  n.h.p. 
compound  undertype  engine,  the  boiler  being 
left  unlagged  to  show  the  riveting.  This  par- 
ticular engine  is  fitted  with  condenser,  which, 
of  course,  is  not  a  part  of  the  regular  outfit. 
The  Turner-Hartnell  governor  controls  the 
admission  in  the  high-pressure  cylinder,  and 
there  are  many  other  interesting  features,  such 
as  the  single  flat  guide  bar,  diagonal  bearings, 
three  in  number,  to  the  crankshaft  (which  is 
bent  out  of  a  round  steel  bar)  and  the  feed- 
pump, driven  by  the  low-pressure  main  eccentric 
rod.     (Fig.  14.) 

Messrs.  Turner  make  these  engines  in  the 
following  sizes,  the  average  cylinder  ratio 
being  a  little  over  2J  to  i  : — 

MK88RS.    TURNBR'S  OOMPOUND, 

Horse  Power.  Cylinders.  Revs. 


Xoml. 

Indicated. 
(Economical). 

H.P. 

L.P. 

Stroke. 

fifkl. 

12 

38 

7 

III 

12 

180 

16 

50 

8 

I2l 

14 

155 

20 

63 

9 

14 

16 

135 

25  7S  10  16  18  120 

In  concluding  this  brief  survey  of  the  leading 
types  in  this  class  of  engine,  we  are  struck  by 
the  fact  that,  except  in  minor  and  unimportant 
details,  the  examples  we  have  noticed  are,  to 
use  a  familiar  phrase,  "  as  alike  as  two  peas." 
If  we  except  Messrs.  Turner's  engine,  which 
contains  some  original  features,  there  is  hardly 
sufficient  difference  between  any  of  them  for 
their  own  makers  to  recognise  them  apart,  in 
the  absence  of  the  name-plate.  Is  this  due  to 
want  of  enterprise,  or  lack  of  originality,  or  is 
it  not  rather  a  convincing  proof  that  in  its 
thirty  years'  existence,  the  comparatively  short- 
stroke,  quick  speed,  double-cranked  compound 
— whether  surmounted  by  a  boiler  or  not,  is, 
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for  the  moment,  immaterial — ^has  gradually 
been  refined  down  by  natural  selection,  to  a 
common  standard,  the  survival  of  the  fittest, 
to  which,  it  cannot  be  doubted,  every  manu- 
facturer has  contributed  something.  Be  this 
as  it  may,  there  is  no  mistake  about  the  re- 
sultant of  all  these  efforts.  We  have  in  the 
undertype  engine  of  to-day,  a  t3^ical  product 
of  British  brains  and  energy,  of  which  those 
who  have  laboured  in  its  cause  may  well  be 
proud. 

OBITUARY. 

Mr.  Beauchamp  Tower  had  won  a  considerablt 
reputation  among  engineers,  and  the  news  of  his  death 
at  the  early  age  of  59  has  been  received  with  general 
regret.  He  was  a  member  of  the  Institution  of  Civil 
Engineers,  Naval  Architects  and  Mechanical  Engineers. 
From  the  year  1 870  onwards,  Mr.  Beauchamp  Tower  was 
associated  with  Mr.  Froude  in  the  experiments 
made  with  the  object  of  improving  the  design  of 
warships,  and,  indeed,  the  apparatus  employed  was 
mainly  designed  by  him.  He  also  engaged  in  in- 
dependent investigations  in  other  fields  of  applied 
science  and  designed,  among  other  things,  the  spherical 
steam  engine,  a  centrifugal  pump  revolution  indicator 
and  a  gyroscopic  steady  platform  for  guns  at  sea. 
He  will  also  be  remembered  for  his  experiments  in 
connection  with  friction,  the  results  of  which  are 
recorded  in  the  Transactions  of  the  Institution  of 
Mechanical  Engineers. 

\  Mr.  Frederick  Elkington,  who  died  last  week  at 
the  age  of  78,  was  the  eldest  son  of  Mr.  George  Richard 
Elkington,  the  patentee  of  electro-plating,  and  had 
himself  played  no  small  part  in  the  elevation  of  the 
art  of  the  silversmith.  Outside  his  commercial  career 
Mr.  ^Elkington  was  recognised  in  art  circles  as  some- 
thing of  a  connoisseur,  ami  he  made  a  noteworthy 
collection  of  Asiatic  enamels. 

Mr.  Thomas  Colling  Davison'  was  for  forty  years 
intimately  connected  with  the  iron  trade  of  the  Teeside 
district.  He  was  a  partner  in  the  firm  of  C.  E.  Muller 
and  Co.  who  have  latterly  been  largely  interested  in  the 
Swedish  ore  trade. 

Mr.  John  Anderson,  of  Coatham.  whose  death  took 
place  last  week,  had  been  for  the  last  half  century 
connected  with  the  blast  furnaces  of  Messrs.  Bolckow* 
Vaughan  and  Co. 


88 


PAGERS    WEEKLY. 


Jam  AKY  13,  1905. 


LAUNCHES    AND    TRIAL    TRIP5. 


ADDITIONS    TO    THE    NAVY. 

The  torpedo-boat  destroyer  AV.s^\  built  and  engined 
by  Messrs.  J.  S.  White  and  Co.,  Ltd..  of  East  and 
West^Cowes,  to  the  order  of  the  Admiralty,  was 
launched  from  the  builders'  yard  last  week.  The 
Ness'^iii  230  ft.  long  over  all,  and  has  a  l)eam  of  24  ft. 
and  depth  of  15  ft.,  and  her  design  throughout  is  of  the 
most  modem  type,  known  as  the  river  class,  with 
high-standing  forecastle.  She  has  twin-screws,  and 
her  engines,  of  the  three-cylinder,  triple-expansion, 
torpedo-boat  type,  will  give  revolutions  of  350  per 
minute  when  she  is  going  at  her  full  speed  of  2^\ 
knots.  She  will  have  four  boilers  of  the  W'hite- 
Forster  type. 

The  torpedo-boat  destroyer  Ga/a  was  successfully 
launched  from  Messrs.  Yarrow  and  Co.'s  yard  at  Poplar 
on  Saturday  last. 

The  torpedo-boat  destroyer  Ouse  was  launched  on 
Saturday  last  from  the  works  of  Cammell.  Laird  and 
Co.,  Ltd.,  Birkenhead. 

A     NKW    TROOPSHIP. 

The  Indian  Government  troopship  Dufferin,  the 
largest  ship  in  the  world  of  this  class,  has  completed 
her  official  trial.  She  attained  a  speed  of  189  knots, 
nearly  half  a  knot  in  excess  of  her  contract  speed. 
She  was  designed  by  Sir  Edward  J.  Reed,  K.C.B.. 
and  is  437  ft.  long,  with  a  52  ft.  6  in.  beam,  and  a 
displacement  of  7,340  tons.  She  will  accommodate 
1,200  officers  and  troops,  and  has  been  designed  for 
use  as  an  armed  cruiser.  The  Dufferin  was  built  by 
Vickers,  Sons  and  Maxim. 

A     BOOTH     LINE    STEAMSHIP. 

Messrs.  Workman,  Clark,  and  Co.,  Ltd.,  of  Belfast, 
launched  on  Tuesday  fiom  their  yard  a  steamship 
built  to  the  order  of  the  Booth  Steamship  Company. 
(Ltd),  of  Liverpool.  The  new  steamer,  which  was 
named  the  Anselm,  is  400  ft.  long,  with  a  gross 
tonnage  of  5,600.  A  large  steel  deckhouse  ex- 
tending the  full  length  of  the  bridge  deck  will  be 
fitted  with  commodious  state-rooms,  and  altogether 
accommodation  will  be  provided  for  140  first-class 
passengers.  The  propelling  machinery  consists  of  a 
set  of  direct  acting  triple  expansion  engines.  The 
main  boilers  are  of  the  single-ended  cylindrical  multi- 
tubular type.  The  vessel  has  been  specially  designed 
for  the  tourist  and  general  passenger  trade  to  North 
Brazil,  and  will  run  regularly  in  the  service  between 
Liverpool  and  Para  and  Manaos. 


H.M.S.   ARGUS. 

H.M.S.  An^us,  built  by  Messrs.  Bow,  M'Lachlan 
and  (  o..  Ltd..  Paisley,  has  completed  an  exhaustive 
series  of  trials,  comprising  power,  speed,  anchor, 
steering,  and  gun-firing  trials,  as  also  stability  tests, 
all  of  which  were  most  successfully  performed,  the 
power  and  speed  results  achievetl  being  in  excess  of 
contract  reciuirements. 

THE  TYNE. 

On  Saturday  last  the  screw-steamer  Rosemount, 
built  by  the  Northumberland  Shipbuilding  Company. 
Ltd.,  Howdon-on-Tyne,  to  the  order  of  Messrs.  John 
Cory  and  Sons,  Ltd.,  Cardift',  for  the  Seville  and 
I'nited  Kingdom  Carrying  Company,  Ltd.,  left  the 
Tyne  for  her  trial  trip.  This  vessel  is  the  ninth  built  for 
the  above  firm,  and  is  constructed  to  the  highest  class 
at  Lloyd's,  single  deck,  built  under  special  survey. 
Her  dimensions  are  t,T)^  ft.  over  all,  48  ft.  breadth 
extreme,  and  24  ft.  3  in.  mouUled. 

The  machinery  has  been  suppUed  by  Messrs. 
Richardsons,  Westgarth  and  Co.,  Ltd.,  Sunderland,  with 
cylinders  23Hn.,  39  in.,  and  64  in.  by  42  in.  stroke, 
and  two  large  boilers  15  ft.  diameter,  by  10  ft.  6  in. 
long,  with  a  working  pressure  of  160  lb.  per  square  inch. 
The  vessel  is  designed  to  carry  5,350  tons  on  a  light 
draft.  The  trial  trip  proved  in  even,-  way  satisfactory, 
the  machinery  worked  without  a  hitch,  and  a  speed 
of  10  knots  was  easily  obtained. 

HARTLEPOOL. 

The  new  steel-screw  steamer  Germanic,  recently- 
launched  by  Ir vines  Shipbuilding  and  Dry  Docks 
Company,  Ltd.,  West  Hartlepool,  and  built  to  the 
order  of  Messrs.  W.  H.  Cockerline  and  Co.,  Hull, 
proceeded  to  sea  for  her  trial  trip.  She  is  of  the 
following  dimensions  :  342  ft.  by  49  ft.  6  in.  by 
25  ft.  2  in.,  and  of  a  large  measurement  cargo  capacity. 
The  vessel  is  built  to  Lloyd's  highest  class  under  special 
survey,  and  is  of  the  single-deck  type,  having  poop 
bridge  and  top-gallant  forecastle. 

Engines  of  the  triple- expansion  type  have  been 
supplied  and  fitted  by  Messrs.  Richardsons,  Westgarth 
and  Co.,  Ltd.,  Hartlepool,  having  cylinders  23 J  in., 
39  in.  and  66  in.  by  45  in.,  two  S.  E.  boilers  each 
16  ft.  by  10  ft.  6  in.  working  at  a  pressure  of  180  lb. 
After  adjusting  the  compasses  a  series  of  runs  w^e. 
made,  and  a  mean  speed  of  1 1  knots  was  obtained, 
the  engines  working  smoothly  and  well.  The  vessel 
then  proceeded  to  Barr>'  to  load. 
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THE  WEEK  AMONG  THE  TECHNICAL  SOCIETIES. 


INSTITUTION   OF   CIVIL    ENGINEERS. 


SIR  WILLIAM  WHITB  ON  THE  VISIT  TO  AMERICA. 

At  a  meeting  of  this  Institute  on  Tuesday  last,  Sir 
Guilford  Moleswortli,  President,  in  the  chair.  Sir  William 
White,  K.C.B.,  Past-President,  delivered  an  address  on 
"The  Visit  to  the  United  States  and  Canada."  There 
was  a  large  attendance  of  members,  and  among  those 
present  were :  Lord  Strathcona,  who  was  elected  an 
honorary  member,  Sir  Geo.  Bruce,  and  Mr.  Alexander 
Siemens.  The  lecture,  which  was  illustrated  by  numerous 
lantern  slides,  was  listened  to  with  considerable  interest. 
It  was  repeated  to  a  second  audience  on  Wednesday 
afternoon.  The  following  is  an  abstract  of  the 
lecture  : — 

For  the  first  time  in  the  history  of  the  Institution  a 
visit  has  been  paid  to  America  by  a  representative 
body  of  its  members. 

The  first  reception  by  the  President,  Council,  and 
members  of  the  American  Society  took  place  on 
September  1 3th.  One  notable  feature  of  this  memorable 
gathering  was  the  appearance  thereat  of  Mr.  Charles 
Haswell,  M.  Inst.  C.E.,  who  is  undoubtedly  the  "  father" 
of  hving  engineers.  He  is  now  in  his  97th  year  and 
still  possesses  his  full  faculties.  Mr.  Haswell  was  the 
first  engineer-in-chief  of  the  United  States  Navy  more 
than  sixty  years  ago,  and  had  personal  knowledge 
of  the  Clermont,  the  first  passenger  steamer,  built 
by  Fulton.  The  visit  to  the  New  York  district  con- 
tinued until  the  morning  of  September  19th,  the 
arrangements  including  visits  to  a  considerable  number 
of  important  engineering  works  as  well  as  excursions 
of  the  greatest  interest.  New  York  and  the  surround- 
ing district  constitute  a  great  field  for  engineering 
operations  of  the  most  varied  and  important  character. 
Indeed,  it  may  be  said  with  propriety  that,  but  for  the 
work  of  the  civil  engineer.  New  York  could  not  have 
become  the  great  and  growing  city  which  it  is.  Unless 
engineers  had  provided  means  for  rapid  transit — 
bridges,  tunnels,  road  and  railway  communications, 
deep  water  approaches  to  the  harbour,  berths  and 
warehouse  for  shipping,  the  wjnderful  developms.its  in 
"Greater  New  York"  j|during  recent  years  could  never 
have  been  made. 

The  Rapid  Transit  Subway  was  the  first  among  many 
great  works,    now  in  progress  in    New  York,  visited. 

The  demands  for  transit  increase  so  rapidly  that 
one  hears  confident  expressions  of  opinion  by  competent 
authorities  that,   before  the  subway  is  entirely  com- 


pleted, it  will  be  necessary  to  begin  preparations  for 
another,  and  so  extend  to  other  portions  of  the  city 
the  triple  provision  of  elevated  railway,  street  tram- 
way and  subway. 

NEW  YORK  AND  CITY   DISTRICT. 

The  electric  generating  station  connected  with  the 
subway  is  placed  on  the  North  River  between  58th 
and  59th  streets,  and  was  opened  for  inspection. 
When  completed  it  is  claimed  that  it  will  be  capable  of 
producing  more  power  than  any  electrical  plant  in  the 
world. 

In  close  connection  with  the  question  of  rapid 
transit  stands  the  construction  of  high  buildings,  which 
originated  in  Chicago,  and  are  becoming  general  in 
New  York  and  other  great  cities  of  America.  The 
party  had  the  privilege,  not  merely  of  seeing  many 
completed  buildings,  but  of  inspecting  some  of  the 
largest  size  while  they  were  in  process  of  construction. 
This  opportunity  was  the  more  valuable,  having 
regard  to  the  growing  adoption  in  this  country  of  steel 
structures  for  building  purposes.  It  is  satisfactory  to 
note  one  fact  :  in  the  production  of  special  sections  of 
steel  joists  and  girders  suitable  for  such  buildings,  our 
most  recently  designed  steel  works  compare  favourably 
with  the  United  states. 

Since  the  constitution  of  Greater  New  York  the 
necessity  for  improved  means  of  communication 
between  Manhattan  and  Long  Islands  has  been  more 
fully  recognised,  and  steps  have  been  taken  to  provide 
them.  The  Brookljii  Bridge  has  been  open  for  nearly 
thirty  years,  and  the  daily  average  of  passengers  is 
reckoned  at  350,000.  The  new  Williamsburg  Bridge, 
just  completed,  is  Uke  the  Brooklyn  a  suspension 
bridge,  "  double-decked."  with  deep  girders  between  the 
the  two  platforms. 

The  Manhattan  Bridge,  now  building,  is  situated 
between  the  Brooklyn  and  Williamsburg  Bridges.  It 
will  be  a  suspension  bridge,  the  total  length  (with 
approaches)  being  nearly  10,000  ft.,  and  the  main  span 
nearly  1,500  ft.  Another  bridge  is  in  progress — 
the  Blackwell's  Island  Bridge — further  to  the  north. 
The  span  over  the  main  channel  will  be  nearly  1,200  ft., 
^hat  over  the  other  channel  nearly  1,000  ft.,  and  that 
across  Blackwell's  Island  over  600  ft.  There  will  be 
six  piers,  two  on  Blackwell's  Island,  and  two  on  eac^ 
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The  visits  arranged  enabled  the  English  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
portant features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  abont  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  of  1,800  ft. 
(100  ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  675  ft.  and  two  cantilever  spans 
each  of  562^  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130ft.;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carr\'  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  \viVL  be  laid  between 
the  main  trusses  of  the  structure  which  are  67  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  330  ft.  The  trusses,  tyres,  anchorages 
and  floors  are  to  be  of  miKl  steel.  The  piers  have  been 
built :  their  vn-idth  at  the  coping  is  30  it.,  length  i }}  ft., 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  22  ft.,  and  their  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32.000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  11,000  tons,  .\nother  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  Lawrence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  .Vngus  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advanced, 
and  will  be  the  "  Cre\^'e  "  of  that  system  when  completed. 

THE    WATERWAYS    OF    CANADA. 

"  The  profound  penetration  and  permeation  of  the 
country-  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  Lake  Michigan,  and  passetl  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  proWded  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or  the  importance  attaching  to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understood,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
b\'  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  spend  £50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  Bay,  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  miles)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  ;  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  mav  be  seen 
from  the  statement  that  so  long  ago  as  1889  tl^e 
aggregate  tonnage  approached  7]  million  tons,  and 
exceede<l  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  milhon  tons,  although  the 
navigation  was  op>en  only  234  days  in  the  year.  The 
C.anadian  authorities  are  clearly  well  ad\'ised  in  en- 
deavouring to  improve  the  communication  of  such 
a  traffic  with  the  sea  via  the  St  Lawrence,  and  the 
results  of  the  sur\eys  of  the  Georgian  Canal  will  be 
awaited   with  interest. 

.\s  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  5  50  ft.  at  the  curves ;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  'will  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  nax-igation.  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
pas.sed.  Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial 
purposes.  \\Tiat  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  far- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utiUsation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibiUties  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  the  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States ;  but  Canadians  are  not  slow  to  realise 
that  paper,  rather  than  pulp,  should  be  their  main 
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bank.  These  three  bridges  will  provide  for  abont 
I J  millions  of  passengers  per  day*  and  cost  nearly 
II  millions  sterling. 

Further  improvements  in  communication  between 
Manhattan  Island,  New  Jersey,  and  Long  Island,  are 
being  made  by  means  of  tunnels  beneath  the  Hudson 
and  East  Rivers,  and  facilities  were  granted  for  visiting 
these  works. 

These  numerous  schemes  originate  in  the  immense 
and  growing  traffic  of  the  City,  and  are  favoured  by 
the  remarkable  advances  made  in  recent  years  in 
methods  and  plant  for  tunnel  construction. 

BROOKLYN     NAVAL    YARD. 

This  is  one  of  the  largest  and  best  equipped  Govern- 
ment estabUshments  of  the  kind,  and  has  great  natural 
advantages.  The  water  front  is  more  than  2i  miles 
in  length  and  the  yard  contains  three  graving  docks, 
two  building  slips,  and  deep-water  jetties  at  which 
warships  of  the  largest  size  can  He  afloat.  Hitherto, 
shipbuilding  for  the  United  States  Navy  has  been 
almost  entirely  conducted  in  private  establisiiments, 
but  it  has  recently  been  decided  by  Congress  to  be 
desirable  to  build  a  first-class  battleship  at  New  York, 
in  order  to  compare  cost  and  rate  of  production  with 
that  in  private  yards.  The  party  had  the  opportunity 
of  seeing  the  battleship  Connecticut  practically  ready 
for  launching.  She  is  a  first-class  vessel,  which  in 
dimensions,  armour,  armament,  and  speed,  compares 
favourably  with  the  largest  European  battleships. 
In  order  to  build  the  Connecticut  a  new  slip  had  been 
specially  constructed  with  piled  foundations.  The 
cantilever  cranes  used  for  lifting  materials  during 
construction  were  interesting  as  examples  of  American 
practice.  Besides  its  equipment  for  building  and 
repairing  ships  the  navy  yard  has  large  provision 
for  deahng  with  the  coaUng  of  the  fleet,  including 
powerful  cranes  and  large  storage  capacity.  In  the 
latter  the  coal  bins  are  constructed  of  concrete  and 
steel,  and  elevated,  on  steel  columns,  so  that  ships 
lying  alongside  may  have  coal  run  into  their  bunkers 
from  the  bins.  A  steel  tower  with  projecting  arms 
operates  on  a  track  above  the  bins  and  so  enables 
the  coal  to  be  distributed  to  the  bins.  Electrical 
power  has  been  largely  developed  in  recent  years 
throughout  the  establishment.  The  great  Croton  dam 
was  also  visited.  The  dam  is  297  ft.  in  height,  206  ft. 
thick  at  the  bottom,  18  ft.  thick  near  the  top,  and  has 
a  length  of  1,168  ft.,  exclusive  of  the  "spillway," 
which  is  1,000  ft.  long.  The  total  volume  of  masonry 
is  750,000  cubic  yards.  It  impounds  32,000,000,000 
gallons  in  a  lake  19}  miles  long,  about  3,400  acres  in 
area,  with  a  maximum  depth  of  146  ft.     This  is  the 


last  of  a  series  of  nine  dams  in  the  valley,  the  total 
storage  being  75,000,000,000  gallons  impounded  from 
an  area  of  about  360  square  miles.  One  notable  feature 
was  the  use  of  two  steel  towers,  on  which  the  derricks 
were  placed  at  a  considerable  height  above  the  work. 
As  it  rises  in  height  the  lower  portions  of  the  towers 
are  enclosed  in  the  masonry,  and  so  permanently 
built  in,  being  tightly  sealed  with  concrete.  This 
plan  renders  unnecessary  the  frequent  shifting  of 
derricks  required  when  they  are  placed  on  the  masonry. 

THE    CANADIAN    TOUR. 

The  party  left  for  Montreal  on  September  19th. 
Colonel  Anderson,  the  president  of  the  Canadian 
Society  of  Civil  Engineers,  boarded  the  train  before  it 
reached  Montreal  and  gave  us  a  hearty  welcome  to 
Canada.  This  was  an  earnest  of  the  cordial  receptions 
ofifered  to  members  of  the  Institution  at  every  place 
visited  during  the  eight  days*  stay  in  the  Dominion. 
The  time  was  all  too  short  to  do  justice  to  the  compre- 
hensive programme  which  had  been  prepared,  including 
visits  to  Montreal,  Quebec,  Ottawa,  Toronto,  and 
Niagara,  as  well  as  to  many  engineering  works  executed 
or  in  progress.  At  the  present  time  great  schemes 
for  the  development  of  the  natural  resources  of  the 
I>ominion  are  in  progress  and  in  contemplation* 
Thmie  schemes  include  the  construction  of  a  new 
Trans-Continental  Railway,  and  of  other  new  and 
important,  railway  communications — the  development 
of  the  waterways  between  the  great  lakes  and  the 
Atlantic,  fuHflK  utilisation  of  numerous  sources  of 
water-power  for  industrial  purposes  and  for  the  pro- 
duction of  electrical  energy,  as  well  as  many  other 
methods  of  increasing  and  transporting  the  natural 
products  and  the  growing  manufactures  of  this  mar- 
vellous country.  No  engineer  who  visits  Canada  can 
fail  to  be  impressed  by  the  enterprise  and  courage 
with  which  the  Government  and  private  Associations 
are  facing  these  and  other  great  problems,  upon  the 
solution  of  which  depends  the  making  of  a  nation. 
When  it  is  remembered  that  the  total  population 
of  Canada,  with  its  immense  extent  and  wonderful 
possibilities,  is  only  about  5  J  millions  of  people,  the 
scale  and  cost  of  these  great  engineering  works  seem 
even  more  remarkable.  It  is,  of  course,  true,  and  it  is 
a  fact  of  which  we  may  be  proud,  that  British  capital 
has  much  to  do  with  these  undertakings,  and  it  may 
be  hoped  that  it  will  occupy  the  first  place.  But 
allowing  for  this  assistance,  the  utmost  credit  belongs 
to  Canada  for  the  steps  that  are  Ipeing  taken  to  facilitate 
communication  and  transport,  to  develop  the  natural 
riches  of  the  country,  and  to  favour  the  growth  of 
population. 
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The  visits  arranged  enabled  the  English  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
portant features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  about  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  of  1,800  ft. 
(100  ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  675  ft.  and  two  cantilever  spans 
each  of  562^  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130ft.;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carry  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  will  be  laid  between 
the  main  trusses  of  the  structure  which  are  6j  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  330  ft.  The  trusses,  tyres,  anchorages 
and  floors  are  to  be  of  mild  steel.  The  piers  have,  been 
built :  their  width  at  the  coping  is  30  it.,  length  1 33  ft-. 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  22  ft.,  and  their  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32,000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  it, 000  tons.  Another  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  LawTence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  Angus  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advanced, 
and  will  be  the  "  Cre\^'e  "  of  that  system  when  completed. 

THE    WATERWAYS    OP    CANADA. 

"  The  profound  penetration  and  permeation  of  the 
country  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  Lake  Michigan,  and  passed  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  provided  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or  the  importance  attaching  to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understood,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
by  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  spend  ;^ 50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  ^^-aterway  22  ft.  deep  from  Georgian  Bay»  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  miles)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  ;  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  may  l)e  seen 
from  the  statement  that  so  long  ago  as  1889  the 
aggregate  tonnage  approached  'j\  million  tons,  and 
exceeded  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  million  tons,  although  the 
navigation  was  open  only  234  days  in  the  year.  The 
Canadian  authorities  are  clearly  well  advised  in  en- 
deavouring to  improve  the  communication  of  such 
a  traffic  with  the  sea  via  the  St  Lawrence,  and  the 
results  of  the  surveys  of  the  Georgian  Canal  will  be 
awaited  with   interest. 

As  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  550ft.  at  the  curves;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  will  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  navigation,  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
passed. Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial 
purposes.  \Miat  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  far- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utilisation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibiUties  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  the  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States  ;  but  Canadians  are  not  slow  to  realise 
that  paper,  rather  than  pulp,  should  be  their  main 
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bank.  These  three  bridges  will  provide  for  abont 
I J  millions  of  passengers  per  day,  and  cost  nearly 
II  millions  sterling. 

Further  improvements  in  communication  between 
Manhattan  Island,  New  Jersey,  and  Long  Island,  are 
being  made  by  means  of  tunnels  beneath  the  Hudson 
and  East  Rivers,  and  facilities  were  granted  for  visiting 
these  works. 

These  numerous  schemes  originate  in  the  immense 
and  growing  traffic  of  the  City,  and  are  favoured  by 
the  remarkable  advances  made  in  recent  years  in 
methods  and  plant  for  tunnel  construction. 

BROOKLYN     NAVAL    YARD. 

This  is  one  of  the  largest  and  best  equipped  Govern- 
ment estabUshments  of  the  kind,  and  has  great  natural 
advantages.  The  water  front  is  more  than  2i  miles 
in  length  and  the  yard  contains  three  graving  docks, 
two  building  slips,  and  deep-water  jetties  at  which 
warships  of  the  largest  size  can  lie  afloat.  Hitherto, 
shipbuilding  for  the  United  States  Navy  has  been 
almost  entirely  conducted  in  private  establishments, 
but  it  has  recently  been  decided  by  Congress  to  be 
desirable  to  build  a  first-class  battleship  at  New  York, 
in  order  to  compare  cost  and  rate  of  production  with 
that  in  private  yards.  The  party  had  the  opportunity 
of  seeing  the  battleship  Connecticut  practically  ready 
for  launching.  She  is  a  first-class  vessel,  which  in 
dimensions,  armour,  armament,  and  speed,  compares 
favourably  with  the  largest  European  battleships. 
In  order  to  build  the  Connecticut  a  new  sUp  had  been 
specially  constructed  with  piled  foundations.  The  ' 
cantilever  cranes  used  for  Ufting  materials  during 
construction  were  interesting  as  examples  of  American 
practice.  Besides  its  equipment  for  building  and 
repairing  ships  the  navy  yard  has  large  provision 
for  deahng  with  the  coaling  of  the  fleet,  including 
powerful  cranes  and  large  storage  capacity.  In  the 
latter  the  coal  bins  are  constructed  of  concrete  and 
steel,  and  elevated,  on  steel  columns,  so  that  ships 
lying  alongside  may  have  coal  run  into  their  bunkers 
from  the  bins.  A  steel  tower  with  projecting  arms 
operates  on  a  track  above  the  bins  and  so  enables 
the  coal  to  be  distributed  to  the  bins.  Electrical 
power  lias  been  largely  developed  in  recent  years 
throughout  the  establishment.  The  great  Croton  dam 
was  also  visited.  The  dam  is  297  ft.  in  height,  206  ft. 
thick  at  the  bottom,  18  ft.  thick  near  the  top,  and  has 
a  length  of  1,168  ft.,  exclusive  of  the  "spillway," 
vhich  is  1,000  ft.  long.  The  total  volume  of  masonry 
is  750,000  cubic  yards.  It  impounds  32,000,000,000 
gallons  in  a  lake  19}  miles  long,  about  3.400  acr«s  in 
area,  with  a  maximum  depth  of  146  ft.     This  is  the 


last  of  a  series  of  nine  dams  in  the  valley,  the  total 
storage  being  75,000,000,000  gallons  impounded  from 
an  area  of  about  360  square  miles.  One  notable  feature 
was  the  use  of  two  steel  towers,  on  which  the  derricks 
were  placed  at  a  considerable  height  above  the  work. 
As  it  rises  in  height  the  lower  portions  of  the  towers 
are  enclosed  in  the  masonry,  and  so  permanently 
built  in,  being  tightly  sealed  with  concrete.  This 
plan  renders  unnecessary  the  frequent  shifting  of 
derricks  required  when  they  are  placed  on  the  masonry. 

THK    CANADIAN    TOUR. 

The  party  left  for  Montreal  on  September  19th. 
Colonel  Anderson,  the  president  of  the  Canadian 
Society  of  Civil  Engineers,  boarded  the  train  before  it 
reached  Montreal  and  gave  us  a  hearty  welcome  to 
Canada.  This  ^^-as  an  earnest  of  the  cordial  receptions 
offered  to  members  of  the  Institution  at  ever>-  place 
visited  during  the  eight  days'  stay  in  the  Dominion. 
The  time  was  all  too  short  to  do  justice  to  the  compre- 
hensive programme  which  had  been  prepared,  including 
visits  to  Montreal,  Quebec,  Ottawa,  Toronto,  and 
Niagara,  as  well  as  to  many  engineering  works  executed 
or  in  progress.  At  the  present  time  great  schemes 
for  the  development  of  the  natural  resources  of  the 
Dominion  are  in  progress  and  in  contemplation. 
Thei^  schemes  include  the  construction  of  a  new 
Trans-Continental  Railway,  and  of  other  new  and 
important,  rail^-ay  communications — the  development 
of  the  waterways  between  the  great  lakes  and  the 
Atlantic,  fuUflt  utilisation  of  numerous  sources  of 
water-power  for  industrial  purposes  and  for  the  pro- 
duction of  electrical  energy,  as  well  as  many  other 
methods  of  increasitig  and  transporting  the  natural 
products  and  the  growing  manufactures  of  this  mar- 
vellous country.  No  engineer  who  visits  Canada  can 
fail  to  be  impressed  bj-  the  enterprise  and  courage 
with  which  the  Government  and  private  Associations 
are  facing  these  and  other  great  problems,  upon  the 
solution  of  which  depends  the  making  of  a  nation. 
When  it  is  remembered  that  the  total  population 
of  Canada,  with  its  immense  extent  and  wonderful 
possibilities,  is  only  about  5  J  millions  of  people,  the 
scale  and  cost  of  these  great  engineering  works  seem 
even  more  remarkable.  It  is,  of  course,  true,  and  it  is 
a  fact  of  which  we  may  be  proud,  that  British  capital 
has  much  to  do  with  these  undertakings,  and  it  may 
be  hoped  that  it  will  occupy  the  first  place.  But 
allowing  for  this  assistance,  the  utmost  credit  belongs 
to  Canada  for  the  steps  that  are  being  taken  to  facilitate 
communication  and  transport,  to  develop  the  natural 
riches  of  the  country,  and  to  favour  the  growth  of 
population. 
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The  visits  arranged  enabled  the  English  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
portant  features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  about  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  of  1,800  ft. 
(100  ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  675  ft.  and  two  cantilever  spans 
each  of  562^  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130ft.;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carry  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  will  be  laid  between 
the  main  trusses  of  the  structure  which  are  (yj  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  330  ft.  The  trusses,  tyres,  anchorages 
and  floors  are  to  be  of  mild  steel.  The  piers  have,  been 
built  :  their  width  at  the  coping  is  30  it.,  length  1 33  ft., 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  22  ft.,  and  tlieir  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32,000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  11,000  tons.  Another  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  LawTence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  .Vngus  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advanced, 
and  will  be  the  "  Crewe  "  of  that  system  when  completed. 

THK    WATERWAYS    OF    CANADA. 

*'  The  profound  penetration  and  permeation  of  the 
country  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  Lake  Michigan,  and  passed  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  provided  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or  the  importance  attaching  to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understood,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
by  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  Sf>end  £50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  Bay,  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  miles)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  ;  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  may  be  seen 
from  the  statement  that  so  long  ago  as  1889  the 
aggregate  tonnage  approache<l  7I  million  tons,  and 
exceeded  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  million  tons,  although  the 
navigation  was  open  only  234  days  in  the  year.  The 
Canadian  authorities  are  clearly  well  advised  in  en- 
deavouring to  improve  the  communication  of  such 
a  traffic  with  the  sea  via  the  vSt  Lawrence,  and  the 
results  of  the  surveys  of  the  Georgian  Canal  will  be 
awaited   with   interest. 

As  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  550ft.  at  the  curves;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  ^^411  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  navigation,  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
passed. Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial 
purposes.  \\Tiat  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  far- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utiUsation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibilities  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  the  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States  ;  but  Canadians  are  not  slow  to  realise 
that  paper,  rather  than  pulp,  should  be  their  main 
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bank.  These  three  bridges  will  provide  for  about 
li  miUioiis  of  passengers  per  day,  and  cost  nearly 
II  millions  sterling. 

Further  improvements  in  communication  between 
Manhattan  Island,  New  Jersey,  and  Long  Island,  are 
being  made  by  means  of  tunnels  beneath  the  Hudson 
and  East  Rivers,  and  facilities  were  granted  for  visiting 
these  works. 

These  numerous  schemes  originate  in  the  immense 
and  growing  traffic  of  the  City,  and  are  favoured  by 
the  remarkable  advances  made  in  recent  years  in 
methods  and  plant  for  tunnel  construction. 


BROOKL 


This  is  one  of  the  largest  and  best  equipped  Govern- 
ment estabUshments  of  the  kind,  and  has  great  natural 
advantages.  The  water  front  is  more  than  2^  miles 
in  length  and  the  yard  contains  three  graving  docks, 
two  building  slips,  and  deep-water  jetties  at  which 
warships  of  the  largest  size  can  lie  afloat.  Hitherto, 
shipbuilding  for  the  United  States  Navy  has  been 
almost  entirely  conducted  in  private  establishments, 
but  it  has  recently  been  decided  by  Congress  to  be 
desirable  to  build  a  first-class  battleship  at  New  York, 
in  order  to  compare  cost  and  rate  of  production  with 
that  in  private  yards.  The  party  had  the  opportunity 
of  seeing  the  battleship  Connecticut  practically  ready 
for  launching.  She  is  a  first-class  vessel,  which  in 
dimensions,  armour,  armament,  and  speed,  compares 
favourably  ^^^ith  the  largest  European  battleships. 
In  order  to  build  the  Connecticut  a  new  slip  had  been 
specially  constructed  with  piled  foundations.  The 
cantilever  cranes  used  for  lifting  materials  during 
construction  were  interesting  as  examples  of  American 
practice.  Besides  its  equipment  for  building  and 
repairing  ships  the  navy  yard  has  large  provision 
for  dealing  with  the  coaling  of  the  fleet,  including 
powerful  cranes  and  large  storage  capacity.  In  the 
latter  the  coal  bins  are  constructed  of  concrete  and 
steel,  and  elevated .  on  steel  columns,  so  that  ships 
lying  alongside  may  have  coal  run  into  their  bunkers 
from  the  bins.  A  steel  tower  with  projecting  arms 
operates  on  a  track  above  the  bins  and  so  enables 
the  cool  to  be  distributed  to  the  bins.  Electrical 
power  has  been  largely  developed  in  recent  years 
throughout  the  estabUshment.  The  great  Croton  dam 
was  also  visited.  The  dam  is  297  ft.  in  height,  206  ft. 
thick  at  the  bottom,  18  ft.  thick  near  the  top,  and  has 
a  length  of  1,168  ft.,  exclusive  of  the  "spillway," 
which  is  1 ,000  ft.  long.  The  total  volume  of  masonry 
is  750,000  cubic  yards.  It  impounds  32,000,000,000 
gallons  in  a  lake  19}  miles  long,  about  3,400  acres  in 
area,  with  a  maximum  depth  of  146  ft.     This  is  the 


last  of  a  series  of  nine  dams  in  the  .valley,  the  total 
storage  being  75,000,000,000  gallons  impounded  from 
an  area  of  about  360  square  miles.  One  notable  feature 
was  the  use  of  two  ste^l  towers,  on  which  the  derricks 
were  placed  at  a  considerable  height  above  the  work. 
As  it  rises  in  height  the  lower  portions  of  the  towers 
are  enclosed  in  the  masonry,  and  so  permanently 
built  in,  being  tightly  sealed  with  concrete.  This 
plan  renders  unnecessary  the  frequent  shifting  of 
derricks  required  when  they  are  placed  on  the  masonry. 


The  party  left  for  Montreal  on  September  19th. 
Colonel  Anderson,  the  president  of  the  Canadian 
Society  of  Civil  Engineers,  boarded  the  train  before  it 
reached  Montreal  and  gave  us  a  hearty  welcome  to 
Canada.  This  was  an  earnest  of  the  cordial  receptions 
offered  to  members  of  the  Institution  at  every  place 
visited  during  the  eight  days'  stay  in  the  Dominion. 
The  time  was  all  too  short  to  do  justice  to  the  compre- 
hensive programme  which  had  l>een  prepared,  including 
visits  to  Montreal,  Quebec,  Ottawa,  Toronto,  and 
Niagara,  as  well  as  to  many  engineering  works  executed 
or  in  progress.  At  the  present  time  great  schemes 
for  the  development  of  the  natural  resources  of  the 
Dominion  are  in  progress  and  in  contemplation. 
Thoie  schemes  include  the  construction  of  a  new 
Trans-Continental  Railway,  and  of  other  new  and 
importatti.  railway  communications — the  development 
of  the  waterways  between  the  great  lakes  and  the 
Atlantic,  Svmn  utilisation  of  numerous  sources  of 
water-power  for  industrial  purposes  and  for  the  pro- 
duction of  electrical  energy,  as  well  as  many  other 
methods  of  increashig  and  transporting  the  natural 
products  and  the  growing  manufactures  of  this  mar-> 
vellous  country.  No  engineer  who  visits  Canada  can 
fail  to  be  impressed  \>y  the  enterprise  and  courage 
with  which  the  Government  and  private  Associations 
are  facing  these  and  othet  great  problems,  upon  the 
solution  of  which  depends  the  making  of  a  nation. 
When  it  is  remembered  tliat  the  total  population 
of  Canada,  with  its  immense  extent  and  wonderful 
possibilities,  is  only  about  5  J  millions  of  people,  the 
scale  and  cost  of  these  great  engineering  works  seem 
even  more  remarkable.  It  is,  of  course,  true,  and  it  is 
a  fact  of  which  we  may  be  proud,  that  British  capital 
has  much  to  do  with  these  undertakings,  and  it  may 
be  hoped  that  it  will  occupy  the  first  place.  But 
allowing  for  this  assistance,  the  utmost  credit  belongs 
to  Canada  for  the  steps  that  are  being  taken  to  facilitate 
communication  and  transport,  to  develop  the  natural 
riches  of  the  country,  and  to  favour  the  growth  of 
population. 
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The  visits  arranged  enabled  the  English  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
portant features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  about  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  oi  1,800  ft. 
(100  ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  675  ft.  and  two  cantilever  spans 
each  of  562}  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130  ft.  ;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carry  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  wall  be  laid  between 
the  main  trusses  of  the  structure  which  are  67  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  330  ft.  The  trusses,  tyres,  anchorages 
and  floors  are  to  be  of  mild  steel.  The  piers  have,  been 
built :  their  width  at  the  coping  is  30  it.,  length  1 11  ft.. 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  22  ft.,  and  tlieir  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32,000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  11,000  tons.  Another  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  Lawrence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  Angus  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advanced, 
and  will  be  the  "  Crewe  "  of  that  system  when  completed. 

THE    WATERWAYS    OF    CANADA. 

"  The  profound  penetration  and  permeation  of  the 
country  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  Lake  Michigan,  and  passed  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  provided  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or   the  importance  attaching  to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understood,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
In'  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  spend  £50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  Bay,  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  miles)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  ;  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  may  be  seen 
from  the  statement  that  so  long  ago  as  1889  the 
aggregate  tonnage  approached  7\  million  tons,  and 
exceeded  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  milhon  tons,  although  the 
navigation  was  open  only  234  days  in  the  year.  The 
Canadian  authorities  are  clearly  well  advised  in  en- 
deavouring to  improve  the  communication  of  such 
a  traffic  with  the  sea  via  the  St  Lawrence,  and  the 
results  of  the  surveys  of  the  Georgian  Canal  will  be 
awaited   with  interest. 

As  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  550  ft.  at  the  curves  ;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  will  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  navigation,  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
passed. Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial 
purposes.  What  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  far- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utiUsation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibilities  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  the  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States ;  but  Canadians  are  not  slow  to  realise 
that  paper,  rather  than  pulp,  should  be  their  main 
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bank.  These  three  bridges  will  provide  for  about 
li  millions  of  passengers  per  dav»  and  cost  nearly 
XI  millions  sterling. 

Further  improvements  in  communication  between 
Manhattan  Island,  New  Jersey,  and  Long  Island,  are 
being  made  by  means  of  tunnels  beneath  the  Hudson 
and  East  Rivers,  and  facilities  were  granted  for  visiting 
these  works. 

These  numerous  schemes  originate  in  the  immense 
and  growing  traffic  of  the  City,  and  are  favoured  by 
the  remarkable  advances  made  in  recent  years  in 
methods  and  plant  for  tunnel  construction. 

BROOKLYN    NAVAL    YARD. 

This  is  one  of  the  largest  and  best  equipped  Govern- 
ment estabUshments  of  the  kind,  and  has  great  natural 
advantages.     The  water  front  is  more  than  2 1  miles 
in  length  and  the  yard  contains  three  graving  docks, 
two  building  sUps,  and  deep-water  jetties  at   which 
warships  of  the  largest  size  can  Ue  afloat.      Hitherto, 
shipbuilding   for   the   United   States   Navy    has    been 
almost  entirely  conducted  in  private  establishments, 
bat  it  has  recently  been  decided  by  Congress  to  .  be 
desirable  to  build  a  first-class  battleship  at  New  York, 
in  order  to  compare  cost  and  rate  of  production  with 
that  in  private  yards.     The  party  had  the  opportunity 
of  seeing  the  battleship  Connecticut  practically  ready 
for  launching.     She   is    a   first-class  vessel,   which  in 
dimensions,  armour,  armament,  and  speed,  compares 
favourably    with    the    largest    European    battleships. 
In  order  to  build  the  Connecticut  a  new  sUp  had  been 
specially    constructed    with    piled    foundations.     The   ' 
cantilever    cranes   used    for    lifting    materials    during 
construction  were  interesting  as  examples  of  American 
practice.     Besides    its    equipment    for    building    and 
repairing    ships    the   navy    yard    has   large   provision 
for  deaUng  with   the   coaling   of   the  fleet,   including 
powerful  cranes  and  large  storage  capacity.     In   the 
latter  the  coal  bins  are  constructed  of  concrete  and 
steel,  and   elevated,  on   steel  columns,   so  that   ships 
lying  alongside  may  have  coal  run  into  their  bunkers 
from   the  bins.     A  steel  tower  with  projecting  arms 
operates  on  a  track  above  the  bins  and  so  enables 
the   coal   to   be   distributed    to   the   bins.     Electrical 
power   has   been    largely    developed    in    recent    years 
throughout  the  estabUshment.    The  great  Croton  dam 
was  also  visited.     The  dam  is  297  ft.  in  height,  206  ft. 
thick  at  the  bottom,  18  ft.  thick  near  the  top,  and  has 
a   length   of    1,168  ft.,    exclusive   of   the   "spillway," 
which  is  1,000  ft.  long.     The  total  volume  of  masonry 
is  750,000  cubic  yards.     It  impounds  32,000,000,000 
gallons  in  a  lake  19I  miles  long,  about  3,400  acres  in 
area,  with  a  maximum  depth  of  146  ft.     This  is  the 


last  of  a  series  of  nine  dams  in  the  valley,  the  total 
storage  being  75,000,000,000  gallons  impounded  from 
an  area  of  about  360  square  miles.  One  notable  feature 
was  the  use  of  two  steel  towers,  on  which  the  derricks 
were  placed  at  a  considerable  height  above  the  work. 
As  it  rises  in  height  the  lower  portions  of  the  towers 
are  enclosed  in  the  masonry,  and  so  permanently 
built  in,  being  tightly  sealed  with  concrete.  This 
plan  renders  unnecessary  the  frequent  shifting  of 
derricks  required  when  they  are  placed  on  the  masonry. 

THK    CANADIAN    TOUR. 

The   party   left    for    Montreal   on   September    19th. 
Colonel    Anderson,    the    president    of    the    Canadian 
Society  of  Civil  Engineers,  boarded  the  train  before  it 
reached  Montreal  and  gave  us  a   hearty   welcome  to 
Canada.     This  was  an  earnest  of  the  cordial  receptions 
offered  to  members  of  the  Institution  at  every  place 
visited  during  the  eight  days'  stay   in  the  Dominion. 
The  time  was  all  too  short  to  do  justice  to  the  compre- 
hensive programme  which  had  been  prepared,  including 
visits    to    Montreal,    Quebec,    Ottawa,    Toronto,   and 
Niagara,  as  well  as  to  many  engineering  works  executed 
or  in   progress.     At   the  present   time  great   schemes 
■for   the  development  of   the  natural  resources  of  the 
Dominion    are    in    progress    and    in    contemplation. 
These    schemes    include    the    construction    of    a    new 
Trans-C-ontinental    Railway,    and    of    other    new    and 
important\  railway  communications — the   development 
of   the   waterways   between    the   great   lakes   and   the 
Atlantic,    fulleK  utilisation    of    numerous    sources    of 
water-power  for  widustrial  purposes  and  for  the  pro- 
duction  of  electrical  energy,   as  well  as  many  other 
methods   of   increasifig   and    transporting   the   natural 
products  and  the  groVring  manufactures  of  this  mar- 
vellous country.     No  e'ngineer  who  visits  Canada  can 
fail   to   be  impressed    by   the  enterprise   and   courage 
with  which  the  Government  and  private  Associations 
are  facing  these  and  other*  great  problems,  upon  the 
solution  of    which  depends  •  the  making  of   a    nation. 
When   it   is    remembered    t^at   the   total   population 
of   Canada,  with    its  immense   extent  and   wonderful 
possibilities,  is  only  about  5f  millions  of  people,   the 
scale  and  cost  of  these  great  'engineering  works  seem 
even  more  remarkable.     It  is,  cpf  course,  true,  and  it  is 
a  fact  of  which  we  may  be  pro'ud,  that  British  capital 
has  much  to  do  with  these  undertakings,  and  it  may 
be   hoped   that   it   will  occupy    the   first   place.     But 
allowing  for  this  assistance,  the'  utmost  credit  belongs 
to  Canada  for  the  steps  that  are  being  taken  to  facilitate 
communication  and  transport*  to  develop  the  natural 
riches  of  the  country,  and  to  ^favour  the  growth  of 
population. 
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The  visits  arranged  enabled  the  English  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
portant features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  about  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  oi  1,800  ft. 
(1 00 ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  675  ft.  and  two  cantilever  spans 
each  of  562}  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130ft.;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carry  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  will  be  laid  between 
the  main  trusses  of  the  structure  which  are  67  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  330  ft.  The  trusses,  tyres,  anchorages 
and  floors  are  to  be  of  mild  steel.  The  piers  have  been 
built :  their  width  at  the  coping  is  30  it.,  length  133  ft., 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  12  ft.,  and  tlicir  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32,000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  it, 000  tons.  Another  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  LawTence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  .\ngu.s  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advanced, 
and  will  be  the  "  Crewe  "  of  that  system  when  completed. 

THE    WATERWAYS    OF    CANADA. 

"  The  profound  penetration  and  permeation  of  the 
country  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  Lake  Michigan,  and  passed  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  prox-ided  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or  the  importance  attaching  to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understood,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
b\'  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  spend  £50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  Bay,  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  miles)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  :  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  may  be  seen 
from  the  statement  that  so  long  ago  as  1889  the 
aggregate  tonnage  approached  7]  million  tons,  and 
exceeded  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  million  tons,  although  the 
navigation  was  open  only  234  days  in  the  year.  The 
Canadian  authorities  are  clearly  well  advised  in  en- 
deavouring to  improve  the  communication  of  such 
a  traffic  with  the  sea  via  the  St  Lawrence,  and  the 
results  of  the  surveys  of  the  Georgian  Canal  will  be 
awaited   with   interest. 

As  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  550  ft.  at  the  curves  ;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  ^^^ll  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  navigation,  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
passed. Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial 
purposes.  What  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  feir- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utilisation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibilities  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  the  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States  ;  but  Canadians  are  not  slow  to  realise 
that  paper,  rather  than  pulp,  should  be  their  main 
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bank.  These  three  bridges  will  provide  for  about 
ijf  millions  of  passengers  per  day,  and  cost  nearly 
XI  millions  sterling. 

Further  improvements  in  communication  between 
Manhattan  Island,  New  Jersey,  and  Long  Island,  are 
being  made  by  means  of  tunnels  beneath  the  Hudson 
and  East  Rivers,  and  facilities  were  granted  for  visiting 
these  works. 

These  numerous  schemes  originate  in  the  immense 
and  growing  traffic  of  the  City,  and  are  favoured  by 
the  remarkable  advances  made  in  recent  years  in 
methods  and  plant  for  tunnel  construction. 

BROOKLYN     NAVAL    YARD. 

This  is  one  of  the  largest  and  best  equipped  Govern- 
ment establishments  of  the  kind,  and  has  great  natural 
advantages.     The  water  front  is  more  than  2\  miles 
in  length  and  the  yard  contains  three  graving  docks, 
two  building  sUps,  and  deep-water  jetties  at   which 
warships  of  the  largest  size  can  lie  afloat.      Hitherto, 
shipbuilding   for   the   United   States   Navy    has    been 
almost  entirely  conducted  in  private  establishments, 
but  it  has  recently  been  decided  by  Congress  to    be 
desirable  to  build  a  first-class  battleship  at  New  York, 
in  order  to  compare  cost  and  rate  of  production  with 
that  in  private  yards.     The  party  had  the  opportunity 
of  seeing  the  battleship  Connecticut  practically  ready 
for  launching.     She   is    a   first-class  vessel,   which  in 
dimensions,  armour,  armament,  and  speed,  compares 
favourably    v^ith    the    largest    European    battleships. 
In  order  to  build  the  Connecticut  a  new  sUp  had  been 
specially    constructed    with    piled    foundations.     The   * 
cantilever    cranes    used    for   lifting    materials    during 
construction  were  interesting  as  examples  of  American 
practice.     Besides    its    equipment    for    building    and 
repairing    ships    the    navy    yard    has   large   provision 
for  deaUng  with   the   coaling  of  the  fleet,   including 
powerful  cranes  and  large  storage  capacity.     In   the 
latter  the  coal  bins  are  constructed  of  concrete  and 
steel,   and  elevated,  on   steel  columns,   so   that   ships 
lying  alongside  may  have  coal  run  into  their  bunkers 
from   the  bins.     A  steel  tower  with  projecting  arms 
operates  on  a   track  above  the  bins  and  so  enables 
the   coal    to   be   distributed    to    the   bins.     Electrical 
power   has    been    largely    developed    in    recent    years 
throughout  the  establishment.    The  great  Croton  dam 
was  also  visited.     The  dam  is  297  ft.  in  height.  206  ft. 
thick  at  the  bottom,  18  ft.  thick  near  the  top,  and  has 
a   length   of    1,168  ft.,    exclusive   of   the   "spillway," 
which  is  1,000  ft.  long.     The  total  volume  of  masonry 
is  750,000  cubic  yards.     It  impounds  32,000,000,000 
gallons  in  a  lake  19I  miles  long,  about  3,400  acres  in 
area,  with  a  maximum  depth  of  146  ft.     This  is  the 


last  of  a  series  of  nine  dams  in  the  valley,  the  total 
storage  being  75,000,000,000  gallons  impounded  from 
an  area  of  about  360  square  miles.  One  notable  feature 
was  the  use  of  two  steel  towers,  on  which  the  derricks 
were  placed  at  a  considerable  height  above  the  work. 
As  it  rises  in  height  the  lower  portions  of  the  towers 
are  enclosed  in  the  masonry,  and  so  permanently 
built  in,  being  tightly  sealed  with  concrete.  This 
plan  renders  unnecessary  the  frequent  shifting  of 
derricks  recjuired  when  they  are  placed  on  the  masonry. 

THE    CANADIAN    TOUR. 

The   party   left    for    Montreal   on   September    19th. 
(.Colonel    Anderson,    the    president    of    the    Canadian 
Society  of  Civil  Engineers,  boarded  the  train  before  it 
reached  Montreal  and  gave  us  a   hearty   welcome  to 
Canada.     This  was  an  earnest  of  the  cordial  receptions 
offered  to  members  of  the  Institution  at  every  place 
visited  during  the  eight  days'  stay   in  the  Dominion. 
The  time  was  all  too  short  to  do  justice  to  the  compre- 
hensive programme  which  had  been  prepared,  including 
visits    to    Montreal,    Quebec,    Ottawa,    Toronto,   and 
Niagara,  as  well  as  to  many  engineering  works  executed 
or  in   progress.     At   the  present  time  great   schemes 
for  the  development  of  the  natural  resources  of  the 
Dominion    are    in    progress    and    in    contemplation. 
These    schemes    include    the    construction    of    a    new 
Trans-Continental    Railway,    and    of    other    new    and 
important  railway  communications — the   development 
of   the   wat^ifways   between    the   great   lakes  and   the 
Atlantic,    fulleK  utilisation    of    numerous    sources    of 
water-power  for  industrial  purposes  and  for  the  pro- 
duction of  electrical  energy,   as  well  as  many  other 
methods   of   increasiiag   and    transporting   the   natural 
products  and  the  gro'wing  manufactures  of  this  mar- 
vellous country.     No  e'ngineer  who  visits  Canada  can 
fail   to  be   impressed    by   the  enterprise   and   courage 
with  which  the  Government  and  private  Associations 
are  facing  these  and  other*  great  problems,  upon  the 
solution  of    which  depends  •  the  making  of    a    nation. 
When   it    is    remembered    t?iat    the   total   population 
of   Canada,  with    its   immen^   extent  and   wonderful 
possibilities,  is  only  about  si   niillions  of  people,  the 
scale  and  cost  of  these  great  'engineering  works  seem 
even  more  remarkable.     It  is,  cPf  course,  true,  and  it  is 
a  fact  of  which  we  may  be  pro'ud,  that  British  capital 
has  much  to  do  with  these  undertakings,  and  it  may 
be   hoped   that   it   will  occupy    the   first   place.     But 
allowing  for  this  assistance,  the'  utmost  credit  belongs 
to  Canada  for  the  steps  that  are  l^ing  taken  to  facilitate 
communication  and  transport,  to  develop  the  natural 
riches  of  the  country,  and   to  ^vour  the  growth  of 
population. 
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The  visits  arranged  enabled  the  EngUsh  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
|X>rtant  features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  about  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  oi  1,800  ft. 
(100  ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  675  ft.  and  two  cantilever  spans 
each  of  562}  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130ft.;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carry  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  wall  be  laid  between 
the  main  trusses  of  the  structure  which  are  67  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  330  ft.  The  trusses,  tyres,  anchorages 
and  floors  are  to  be  of  mild  steel.  The  piers  have,  been 
built :  their  width  at  the  coping  is  30  it.,  length  1 1},  ft., 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  22  ft.,  and  their  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32,000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  11,000  tons.  Another  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  LawTence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  Angus  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advanced, 
and  will  be  the  "  Crewe  "  of  that  system  when  completed. 

THE    WATERWAYS    OF    CANADA. 

**  The  profound  penetration  and  permeation  of  the 
country-  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  Lake  Michigan,  and  passetl  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  provided  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or  the  importance  attaching  to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understood,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
by  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  spend  £50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  Bay,  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  miles)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  ;  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  may  be  seen 
from  the  statement  that  so  long  ago  as  1889  the 
aggregate  tonnage  approached  7\  million  tons,  and 
exceeded  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  million  tons,  although  the 
navigation  was  open  only  234  days  in  the  year.  The 
Canadian  authorities  are  clearly  well  adxased  in  en- 
deavouring to  improve  the  communication  of  such 
a  traffic  with  the  sea  via  the  St  Lawrence,  and  the 
results  of  the  surveys  of  the  Georgian  Canal  will  be 
awaited   with   interest. 

As  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  5  50  ft.  at  the  curves  ;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  will  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  navigation,  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
passed. Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial 
purposes.  What  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  feir- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utiUsation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibilities  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  the  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States  ;  but  Canadians  are  not  slow  to  realise 
that  paper,  rather  than  pulp,  should  be  their  main 
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prodact.  It  is  said  that  within  a  few  miles  of  Ottawa 
there  is  200,000  h.p.  of  water-power,  and  within  a 
radius  of  45  miles  nearly  a  million  horse-power. 

UTILISATION    OF    WATBR    POWER. 

Outside  Quebec,  at  the  famous  falls  of  Montmorency, 
is  a  very  interesting  electric  generating  station. 
The  falls  are  nearly  270  ft.  in  height ;  the  head  utilised 
being  200  ft.  Five  turbines  are  installed  each  of 
1,000  h.p.,  and  the  current  is  employed  in  electric 
traction  on  the  Quebec  Railway  and  for  lighting. 

Then  there  are  the  Shawingan  Falls  (near  Montreal). 
The  falls  are  about  150  ft.  high,  and  the  water-power 
is  estimated  to  be  sufficient  to  produce  upwards  of 
100,000  'i.p.  Here  water  is  taken  out  of  the  river  by 
a  canal  1,100  ft.  long,  100  ft.  wide,  and  20  ft.  deep. 
In  the  power-house  there  are  installed  three  pairs  of 
inward-discharge  turbines,  each  pair  (at  180  revolutions 
per  minute)  being  capable  of  delivering  6,000  h.p.  A 
fourth  unit  was  being  installed,  and  will  be  capable  of 
delivering  10,500-h.p.  The  electric  energy  is  utilised 
in  factories  from  2  to  20  miles  distant,  and  in  Montreal 
85  miles  away.  At  the  latter  city  6,000  h.p.  are  now 
being  delivered  at  a  pressure  of  50,000  volts.  Amongst 
the  industries  obtaining  power  from  these  falls  are  electric 
Ughting  and  traction,  the  manufacture  of  calcium 
carbide  and  ferro-manganese,  and  pulp  mills ;  linen 
mills  are  to  follow.  Within  four  years  of  the  time  when 
the  Shawingan  Falls  were  accessible  only  by  canoe,  they 
have  been  thus  utilised. 

The  visit  to  Niagara  was  made  on  September  27th. 
Apart  from  the  electric  installations  (which  have 
been  described  in  Page's  Weekly),  numerous  and  inter- 
esting engineering  problems  are  involved  in  the  works  at 
Niagara.  Great  difficulties  had  to  be  faced  in  making 
the  coffer-dams  required  for  the  construction  of  the 
head-works.  The  rapid  and  turbulent  stream  and 
the  nature  of  the  river  bottom  were  the  principal  causes 
of  difficulty,  and  they  were  overcome  only  by  perse 
verance  and  large  expenditure.  It  was  necessary 
also  to  provide  protection  against  floating  ice,  logs, 
and  other  solid  objects.  Careful  screening  of  the 
intakes  was  essential,  as  well  as  arrangements  for 
deflecting  the  current  and  regulating  the  velocity 
of  flow.  At  the  head-works  of  the  Electrical 
Development  Company,  a  large  area  of  the  river- 
bed was  laid  bare,  and  one  could  see  how  curiously 
the  flow  of  water  in  the  rapids  had  eroded  the  rocky 
bottom. 

Two  of  the  three  great  undertakings  on  the  Canadian 
side  are  practically  due  to  American  capital  and  enter- 
prise— a  fact  which  does  not  redound  to  British  credit, 
having  regard  to  the  enormous  amount  of  British  capital 


available  for  investment.  The  third  company  is 
distinctively  Canadian,  and  is  closely  associated  with 
Toronto. 

Two  days  were  a  ridiculously  inadequate  time  to 
devote  to  such  a  city  as  Chicago,  having  regard  to  its 
special  features  as  well  as  the  great  manufacturing 
and  engineering  works,  which  were  freely  opened 
for  inspection.  All  that  could  possibly  be  done  under 
the  circumstances  was  done. 

Members  interested  in  bridge  construction  were 
taken  on  steamers  to  inspect  many  diflerent  types 
spanning  the  river,  and  had  the  opportunity  of  con- 
trasting qjrdinary  swing  bridges  with  island  piers  in  the 
centre  of  the  channel,  with  the  Waddell  Lift  Bridge, 
which  can  be  bodily  raised  155  ft.  above  the  water,  and 
with  rolling  bascule  bridges,  which  have  now  been 
generally  adopted  and  have  great  advantages  in  leaving 
clear  the  whole  width  of  the  channel.  A  large  example 
of  the  last  type  was  in  process  of  erection,  and  its 
interesting  details  and  mechanisms  were  visible. 
Others  visited  electric  generating  stations,  and  saw  in 
actual  work  some  of  the  largest  steam  turbines  of  the 
Curtis  type  yet  made.  Probably  the  most  interesting 
of  all  these  visits  was  that  paid  to  the  central  station  and 
tunnels  of  the  Illinois  Tunnel  Company.  This  extra- 
ordinary enterprise  is  now  far  advanced  towards  com- 
pletion, after  many  years  work  and  great  expenditure — 
said  to  reach  four  millions  sterling.  It  had  a  modest  be- 
ginning. The  first  concessions  were  granted  for 
accommodating  telephone  cables,  in  connection  with  a 
novel  system  which  provides  for  each  subscriber  being 
able  to  put  himself  in  communication  with  any  other 
subscriber,  without  the  intervention  of  attendants  at 
the  Central  Telephone  Exchange.  This  system  is 
now  in  operation.  The  promoters  afterwards  came 
to  the  conclusion  that  the  system  of  subways  might 
be  used  for  the  handling  of  freight  by  electric  traction, 
as  well  as  for  telephone  cables,  and  they  have  given 
eflect  to  that  idea  on  an  enormous  scale.  Subways 
of  small  sectional  area  have  been  formed,  at  a  moderate 
depth  below  the  surface,  under  all  the  principal  streets 
of  the  business  quarters,  and  equipped  for  electric 
traction.  By  this  means  it  is  hoped  that  overcrowded 
thoroughfares,  along  which  stand  the  high  buildings 
used  as  offices,  warehouses,  and  stores,  will  be  relieved 
of  the  heavier  traffic  and  freight.  The  visitors  were 
taken  through  miles  of  these  tunnels  and  their  sidings, 
finally  emerging  on  the  lake  front,  where  a  great 
scheme  of  reclamation  is  in  progress,  and  a  public  park 
is  to  be  formed.  The  tunnel  scheme  has  been  vrorked 
oat  with  th(»x>aglmess  and  skill ;  it  provides  for  under- 
ground stations  and  sidings  at  the  great  railway  termini. 
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and  in  the  basements  of  warehouses  and  stores.  Local 
conditions  of  subsoil  have  favoured  the  construction 
of  these  tunnels,  and  reduced  outlay,  but  they  un- 
doubtedly constitute  a  great  engineering  undertaking. 
The  South  Chicago  Works  of  the  Illinois  Steel  Com- 
pany were  also  visited.  This  is  one  of  three  establish- 
ments belonging  to  the  company,  which  has  a  capital 
of  seven  milUons  sterhng  and  employs  10,000  men.  The 
works  at  South  Chicago  cover  more  than  300  acres,  and 
include  the  largest  rolling  mill  in  the  world.  All 
■departments  of  iron  and  steel  manufacture  are  repre- 
sented, the  equipment  is  of  the  most  mo<]l^m  type,  and 
the  output  is  extremely  large.  One  of  the  most  interest- 
ing features  was  the  powerful  plant  operated  by  electric 
power,  used  for  rapidly  discharging  cargo  from  steamers 
lying  at  the  wharves  immense  weights  of  iron  ore, 
and  for  transporting  this  ore  to  the  great  blast  furnaces 
situated  within  easy  reach  of  the  stores  of  iron  ore  and 
the  wharves.  The  resultant  economy  in  cost  of 
transport  which  accompanies  increased  dimensions 
in  steamships  has  not  been  overlooked  on  the  lakes, 
and  the  last  few  years  have  witnessed  enormous  develop- 
ments, vessels  being  now  employed  which  can  carry 
upwards  of  10,000  tons  of  dead  weight. 

CHICAQO    DRAIN AQK    CANAL. 

A  good  many  of  the  visitors  inspected  the 
Chicago  drainage  canal.  This  canal,  although  designed 
primarily  for  sanitary  purposes,  is  now  regarded  as  part 
of  a  grand  scheme  for  a  deep  waterway  from  Lake 
Michigan  to  the  Mississippi  river.  It  is  pointed  out  that 
the  work'is  easy  of  accomplishment  because  of  the  exist- 
ence of  the  sanitary  canal ;  that  the  people  of  Chicago 
have  already  expended  almost  43  million  dollars  on 
their  sanitary  canal,  and  will  have  to  spend  55  million 
dollars  on  the  completion,  whereas  the  estimated 
cost  for  the  entire  remainder  of  the  work  does  not  ex- 
ceed 27  million  dollars.  The  volume  of  water  which 
will  be  carried  by  the  canal  when  completed  is  designed 
to  be  600,000  cubic  ft.   per  minute. 

The  visitors  had  an  opportunity  of  inspecting  the 
ingenious  controlling  arrangements  which  have  been 
constructed  at  the  southern  end  of  the  canal,  and  seeing 
the  "  bear-trap "  dam  worked.  There  are  seven 
sluice  gates  of  metal  with  masonry  bulkheads,  each 
having  an  opening  30  ft.  in  width,  with  a  vertical  play 
of  20  ft.  The  bear  trap  dam  has  an  opening  of  160  ft. 
and  a  vertical  oscillation  of  17  ft.  This  dam  con- 
sists of  two  great  metal  leaves  hinged  together  and 
working  between  masonry  bulkheads.  The  down- 
stream leaf  is  securely  hinged  to  the  foundation,  and 
the  raising  or  lowering  of  the  dam  is  accomphshed 
by    the    admission     or    discharge    of    water    through 


regfulating  valves.  It  will  be  seen  from  a  comparison  of 
this  canal,  with  other  existing  ship-canals,  that  the 
people  of  Chicago  have  given  another  proof  of  their 
enterprise  and  courage  in  having  undertaken  and 
carried  out  this  great  work  on  a  scale  sufficient  to  make 
it  form  part  of  an  inland  channel  for  ships  from  the 
lakes  to  the  Mississippi.  The  effect  on  the  commerce 
of  Chicago  must  be  immense. 

The  party  also  visited  the  St.  Louis  International 
Engineering  Congress. 

CONCLUSION. 

There  can  be  no  doubt  but  that  this  visit  enabled 
American  and  Canadian  engineers  to  give  practical 
proof  of  their  fellowship  with  British  engineers. 
One  effect  of  the  visit,  it  is  hoped,  will  be  the  extension 
of  the  membership  of  the  parent  Institution  of  Civil 
Engineers  to  many  eminent  American  and  Canadian 
engineers  charged  with  the  conduct  of  the  great  works 
incidental  to  the  development  of  the  resources  and 
communications  of  that  continent. 

The  development  of  the  Dominion  is  in  an  early  stage, 
but  those  charged  with  the  responsibility  of  Govern- 
ment are  fully  aUve  to  the  grandeur  of  its  resources  and 
its  potential  greatness.  The  realisation  of  this  pohcy 
largely  depends  upon  the  execution  of  engineering 
works  of  enormous  magnitude.  In  Canada  is  to  be 
found  a  splendid  field  for  British  enterprise  and  capital. 
Canadian  engineers,  without  exception,  expressed  the 
hope  that,  in  the  organisation  and  conduct  of  the  great 
works  now  contemplated  or  to  be  undertaken  hereafter, 
they  will  have  the  assistance  of  British  engineers,  and 
especially  of  young  engineers.  No  better  school  for 
aspirants  in  the  profession  can  be  found  than  that 
afforded  by  the  Dominion.  In  these  islands  from  the 
nature  of  the  case,  fewer  and  fewer  opportunities  for 
great  engineering  undertakings  will  present  themselves  ; 
but  in  Canada  one  sees  only  the  beginning  of  things, 
with  immense  possibilities  in  the  immediate  future. 
What  is  true  of  Canada  is  true  also  of  our  other  colonies 
and  dependencies,  and  it  may  be  hoped  that  in  the  future 
British  enterprise  and  British  capital  will  be  more 
largely  devoted  to  the  development  of  the  resources 
of  the  British  Empire,  and  less  to  corresponding  work 
in  foreign  countries.  Within  its  limits  are  to  be  found 
in  profusion  all  natural  riches,  both  vegetable  and 
mineral,  which  are  essential  to  the  sustenance  of  the 
people,  or  as  the  raw  materials  of  manufactures.  In 
its  manifold  and  varied  sources  of  power,  the  command 
of  labour,  the  number  and  generally  prosperous  con- 
dition of  its  population,  the  skill  and  experience  of 
its  industrial  leaders  and  workers,  the  Empire  as  a 
whole  is  unrivalled.     On  all  sides  lie  possibilities  for 
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developmeiit ;  and  it  is  our  duty  to  see  that  the  great 
heritage  which  has  come  into  our  possession  shall  be 
enriched  and  consolidated.  The  "building-up*'  of 
the  British  Empire  is  the  concern  of  all  its  citizens  ; 
not  the  peculiar  task  of  statesmen.  In  this  great 
nndertaking  it  is  certain  that  civil  engineers  must 
play  a  most  important  part,  and  that  the  influence  of 
the  Institution  of  Civil  Engineers  must  be  even  greater 
in  future  than  it  has  been  in  the  |>ast. 


RUGBY   ENGINEERING   SOCIETY. 

PATTERN    MAKINa 

At  the  meeting  of  this  society,  hekl  on  the  5th 
inst.,  a  paper  on  this  subject  was  read  by  Mr.  R. 
Watson,  of  which  the  foUou-ing  is  an  abstract : — 

Upon  receiving  a  drawing  in  the  pattern-shop. 
if  the  work  is  at  all  compUcated  it  is  set  out  full  size, 
but  in  some  cases  sections  only  are  required  for 
the  construction  of  the  pattern  and  arrangement  of 
cores.  Machining  allowances  are  showni.  All  the 
setting  out  is  done  to  a  contraction  rule,  so  that  any 
dimension  which  may  be  taken  is  the  pattern  size. 
The  first  thing  which  has  to  be  done  is  to  determine 
the  Ijest  way  of  moulding  the  chief  things,  governing 
which  are  the  principal  machined  surfaces  ;  these  are 
placed  in  the  bottom  of  the  moukl  to  ensure  their 
being  clean  and  free  from  defects.  Another  point  to 
be  settled  is  the  readiest  way  the  cores  can  be  put  in 
the  mould.  Patterns  should,  in  all  cases  where  [>ossible, 
be  parted  and  dowelled  together  on  the  joint  line  of  the 
mould,  as  in  the  case  of  a  cylinder,  through  the  centre 
line  of  the  circle,  so  that  when  the  top  part  of  the 
moulding  box  is  lifted  otf,  the  portion  of  the  pattern 
covered  by  it  is  taken  with  it.  Then  the  moulder 
can  loosen  each  part  separately  and  see  what  he  is 
doing  on  drawing  the  pattern  from  the  mouhl.     Loose 


FIG.     I.      SHOWING   TAPER   TO   GIVE  CLEARANCE. 

pieces,  such  as  bosses  and  facings,  cannot  in  all  cases 
be  avoidetl,  and  on  permanent  patterns  these  should 
be  fixed  on  by  a  dovetail.  One  method  of  getting 
over  the  difhcul  y  of  several  loose  pieces  is  to  put  them 
all  together  in  a  core,  but  with  dry  sand  work  this  often 
eaves  a  mark  on  the  casting. 


In  constructing  large  patterns  wide  pieces  of  timber 
should  be  avoided  because  of  the  shrinkage  and 
expansion.  Frames  made  of  narrow  pieces  and 
half  lapped  together  at  the  comers  can  often  be  used 
with  advantage.  Patterns  made  of  dr\'  timber  will 
expand  when  left  in  the  mould  for  any  length  of  time 
and  contract  when  stored  away.  Where  possible 
the  grain  of  the  wood  should  run  in  the  direction 
that  the  pattern  is  going  to  be  drawn  from  the  mould. 

In  large  patterns,  such  as  bedplates,  good  provision 
should  be  made  for  lifting  as  it  adds  considerably 
to  the  life  of  the  pattern.  Heavy  standard  patterns 
are  often  more  damagedjn  lifting  about  than  in  actual 
use  in  the  foundr}'. 


■^^ 


""^^ 
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FIG.  2.      SHOWING   CHAMPHER    TO    PREVENT   EDGE   OF 
MOULD    BREAKING     DOWN. 


The  question  of  taper  is  often  a  verj-  debatable 
subject  between  the  pattern  maker  and  'moulder. 
There  is  no  standard  rule,  each  piece  of  work  requires 
separate  consideration.  In  most  cases  J  in.  to  the 
foot  is  found  to  be  sufficient,  but  on  the  inside  of  ribs 
and  brackets  where  size  is  of  little  consequence  more 
may  be  given.  In  prints  where  the  core  comes  through 
the  top  moulding  box  for  convenience  of  centring 
or  releasing  the  core,  etc.,  the  size  of  the  print  is  still 
kept  the  right  size  near  the  pattern,  but  tapered 
larger  to  give  clearance  for  passing  the  core  down  as 
shov^Ti  in  fig.  I.  No  two  prints  on  a  pattern  should 
be  the  same  size,  or  nearly  the  same  size,  or  probably 
the  mould  will  he  cored  up  wrong.  In  prints  that 
mould  horizontally  the  root  should  have  a  slight 
champher  on  it  as  shown  in  fig.  2,  as  this  prevents  the 
edge  of  the  mould  breaking  down  when  the  core  is 
put  in.  If  this  is  not  done  the  moulder  generally 
takes  it  off  with  his  trowel  each  time  he  makes  a  mould. 

Cores  are  often  more  difficult  than  the  outside  of  the 
pattern  ;  it  often  takes  considerable  time  to  arrange 
them  so  that  they  may  be  put  in  the  mould  in  the 
readiest  possible  way. 
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In  large  cores  allowance  has  to  be  made  for  ex- 
pansion in  drying  to  the  extent  of  about  ^  in.  to  the 
foot. 

Large  cores  where  possible  should  be  made  the  same 
way  up  as   they  are   to  be  put   into   the  mould,  for 


44/4-iA^H^Ai- 


it   will   bear  sufficient  weight   being  placed  on  it   to 
withstand  the  lift  while  the  mould  is  being  poured. 

One  good  method  that  is  practised  by  some  of  the 
larger  firms  is  to  paint  "black"  parts  that  are  not  to 
be   machined,     "  yellow  "    parts    that    are    machined 
and  "  red  "  for  prints  and   parts  where   the  core  cuts 
through  the  metal. 

There   is   often   a   difference   of   opinion   as   to    the 
right     amount    of    contraction    to    allow    on    special 
large  work  and  the  following  table  shows  a  safe  rule 
to  work  upon  :~7 

General  iron  .  .  .  .  .  .  .  .  1 A  n 

Loam  work  cast  vertically         .  .  .  .  ..,,m, 

Brass         . .  . .  .  .  .  .  .  .  ^\ 

Phos.  bronze        .  .  .  .  .  .  ^\u, 

Steel  ^\ 

Aluminium  .  .  .  .  j\ 

Malleable  iron      .  .  .  .  .  .  i;\ 

Lead  ' 


DOTTED    LINES   SHOW    SEPARATE 
COMMONLY     MADE. 


PKIXTS    AS 


convenience   of   getting   at    the   iron    to   lift    them   by 
when  fixing. 

Where  cores  have  to  bore  out  to  exact  centres  in 
relation  to  each  other,  as  in  the  case  of  motor  cylinders, 
where  two  or  three  boxes  are  in  the  same  casting, 
these  should  be  made  in  one  core  box  tied  togther  by 
continuous  prints  at  both  ends  as  shown  in  fig.  3. 
This  admits  of  a  goo<l  stiff  core-iron  which  can  be 
readily  broken  without  any  risk  of  breaking  the  casting. 
In  small  cores,  where  great  accuracy  is  required  and 
where  the  metal  is  very  thin,  the  core  should  be  made 
about  g'^  in.  smaller  in  size  than  is  required,  to  allow 
for  blacking,  and  care  must  be  taken  that  the  cores 
fit  their  prints,  for  when  once  rubbing  is  commenced 
on   the  core,  no  two  castings  will  be  identical. 


<=4 


}^ 


FIG.   4. 


THE    CORE   TAKES  THE   PLACE    OF    TFIE     TOP 
MOULDING     BOX. 


Light  castings  such  as  covers,  caps,  cone-pulleys 
etc.,  may  be  made  so  that  the  core  takes  the  place  of 
the  top  moulding-box  and  is  self-centring,  as  sho^^-n 
in  fig.  4.  This  core  must  be  at  least  ijin.  thick 
and   1  in.  larger  all  round   than   the  casting,   so  that 


INSTITUTION  OF  CIVIL  ENGINEERS. 

YORKSHIRE  STUDENTS'  ASSOCIA^ 
TION. 

A  meeting  of  the  above  Association  was  held  on 
5th  inst.,  in  the  Law  Institute,  Leeds,  the  President 
Mr.  E.  Matheson,  M.Inst.C.E.,  in  the  chair,  when  a 
paper  was  read  by  Mr.  S.  R.  Kay,  M.Inst.C.E.,  on 
"  Considerations  affecting  the  Design  of  a  Viaduct 
as  exemplified  in  the  Conisborough  Viaduct,  to  be  built  for. 
the  Deame  Valley  Railway." 

After  explaining  the  position  and  nature  of  the 
railway  and  the  conditions  under  which  the  River 
Don  has  to  be  crossed  as  Conisborough,  Mr.  Kay  showed 
how  the  geological  conditions  and  the  near  presence 
of  colliery  workings  affected  the  choice  of  a  suitable 
design.  If  an  arched  viaduct  were  to  be  built  it  would 
be  necessar^^  to  purchase  sufficient  coal  underneath 
to  ensure  stabiUty,  while  in  the  case  of  a  steel  structure 
this  would  not  be  so  important. 

A  useful  formula  for  estimating  the  amount  of  coal 
to  be  bought  to  give  safety  from  subsidence  is 
'    ^  ^/^ci   X    V  a 
0-8 
where      y  =  radius  of  supporting  pillar  in  yards. 
d  ■—  depth  of  seam  in  yards. 
a  =  thickness  of  seam  in  feet. 
The   most   economical   spans   for   different    tj-pes   of 
viaducts  were  found   to  be  as  follows  : — 

For  brick  arches  . .  . .      50-60  ft. 

For  steel  girders  erected  on  staging     100  ft. 
For  steel  girders  erected  on  ground 
and  lifted  into  position    ..  ..      150  ft. 
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Having  considered  the  various  types  it  was  finally 
decided  to  purchase  the  coal  and  build  an  arched 
viaduct.  The  viaduct  will  consist  of  21  semi-circular 
brick  arches  of  55  ft.^span,  divided  into  three  bays  of 
seven  each.  These  bays  arc  separated  by  the  river  span 
and  by  a  stop  pier  midway  between  the  river  and 
west  abutment.  The  river  span  is  of  steel  lattice 
girders  150  ft.  span,  with  steel-plate  flooring  and 
weighs  complete  310  tons.  Total  length  of  viaduct, 
509  yards.  Height  above  river  1 10  ft.  The  stresses 
allowed  were  8  tons  per  square  foot  on  brickwork 
at  springings  and  9  tons  per  square  foot  at  bottom 
of  piers.  This  was  reduced  to  3  tons  per  square  foot 
on  foundations  for  clay  and  marl,  and  37  tons  for 
hard  gravel. 

The  viaduct  will  be  faced  with  brindled  bricks,  in 
lime  mortar  for  the  upper  portion  and  cement  mortar 
below  flood  level.  The  piers  are  battered  i  in  36 
The  haunches  will  be  filled  with  concrete  covered 
with    I  in.  of  asplialt  and   fitted  with  drains. 

The  brickwork  amounts  to  23,000  cubic  yards  ; 
excavation,  22,200  cubic  yards;  concrete  (8  to  1), 
in  foundations.  11,000  cubic  yards;  in  haunches 
3,900  cubic  yards. 

The  difficulties  of  the  site  are  increased  by  the  fact 
that  the  only  access  to  the  site  is  by  canal,  the  nature 
of  the  ground  at  each  end  precluding  the  use  of  con- 
tractor's lines  overland.  It  is  proposed  to  instal  a 
cableway  to  deal  with  loads  up  to  3  tons.  The  paper 
•  was  illustrated  by  diagrams. 

An  interesting  discussion  followed  in  which  Messrs. 
Perkin,  Rudyard,  Lister,  Matheson,  and  Miles  took 
part.  In  the  course  of  his  remarks  the  latter  gave  the 
following  rule  for  estimating  the  cost  of  brick  viaducts 
of  moderate  height  (40-80  ft.)  for  a  double  line  of  rail 
way.  The  cost  per  yard  run  may  be  taken  at  £1  per 
foot  of  height.  For  each  foot  of  height  above  80  ft. 
add   I   per  cent. 

Mr.  Kay  having  rephed  to  the  poiuts  raiscti  in  the 
discussion,  the  meeting  closed. 

BIRMINGHAM    ASSOCIATION    OF 
MECHANICAL   ENGINEERS. 

At  a  recent  meeting  of  tlie  Birmingliani  A.ssociation 
of  ^lechanical  Engineers,  Mr.  \V.  Banlill  read  a  paper 
on  *'  Engineering  Works'  PoUcy  and  Modem  Com- 
petition." The  author  pointed  out  the  necessity  of 
keeping  machines  running  up  to  their  full  out])ut, 
although  admitting  that  even  this  stage  might  be  reached 
and  yet  see  a  balance  on  the  wrong  side  at  the  end  of 
the  year.  Hence,  the  necessity  for  seeing  that 
the  work  was  yielding  a  fair  margin  of  profit,  which 
was,  of  course,  the  great  problem.     In  these  days  of 


competition  this  could  only  be  done  by  reducing  the 
cost  of  production.  Here  was  the  great  field  for 
the  engineer,  where  the  fight  of  the  future  would  have 
to  be  fought.  Cheap  labour,  taking  a  broad  view, 
was  an  absolute  fallacy  as  a  means  towards  reducing 
working  expenses  and  a  policy  of  slave-driving 
generally  ended  in  failure.  To  get  the  best  work 
out  of  a  man  he  had  to  be  made  to  feel  happy  and 
comfortable,  to  be  fully  trusted,  to  be  made  to  feel 
that  between  himself  and  the  employer  there  was  a 
community  of  interests,  and  that  he  was  a  capable 
and  intelligent  part  of  the  organisation.  There  were 
many  ways  of  cutting  down  costs,  such  as  the  careful 
subdivision  and  supervision  of  departments  and 
the  introduction  of  tlie  premium  system  or  the  piece 
system.  Another  point  worthy  of  attention  was 
the  careful  preparation  of  prime  costs  and  the  intro- 
duction of  improved  systems  for  the  better  working  o 
the  commercial  part  of  the  business.  The  American 
method  of  "  firing  the  fools  "  and  the  riddance  of 
obsolete  tools  could  not  be  too  strongly  recommended, 
but  the  greatest  help  of  all  in  cost  reduction  was  the 
introduction  of  labour-saving  appliances.  The  selection 
of  staff  had  much  to  do  with  the  success  of  a  business, 
and  a  keen,  sharp-witted  foreman — one  who  knew  the 
long  and  the  short  way  of  doing  things — had  more 
opportunities  than  anybody  else  of  effecting  reductions 
in  cost.  I'nder  the  chiefs  of  departments  should 
be  sub-foremen,  chosen  from  the  staff  to  encourage 
the  others,  so  that  every  workman  might  feel  that  he 
had  a  chance  of  rising  above  trade  union  pay. 

Mr.  Bardill's  paper  produced  an  excellent  discussion, 
contrilnited  to  by  Mr.  J.  Batey,  Mr.  E.  \.  Dowson, 
Mr.  R.  B.  Hodgson.  Mr.  M.  Stanley,  Mr.  W.  Deakin, 
Mr.  J.  Lord,  .Mr.  \V.  H.  Thornbery,  and  Mr.  J.  S. 
Orton. 


The  Efficiency  of  a  Gasometer. 

It  would  be  interesting  if  someone  would  carry  out 
an  investigation  as  to  the  efficiency  of  a  gasometer 
when  new,  and  also  when  it  has  been  in  use  for  some 
years.  There  is  no  doubt  that  as  time  goes  on  the 
efficiency  does  fall  off,  indeed,  in  one  case  the  writer 
has  heard  of,  the  pulHng  down  of  an  old  gasometer 
and  installing  a  new  one  increased  the  dividends  of 
a  certain  company  from  one  and  a-quarter  to  five 
per  cent.  It  was  fcnmd  that  the  joints  between  the 
plates  had  opened  by  reason  of  the  plates  oxidising. 
M.  Pretty,  M.Sc,  A.M. Inst. C.E.,  of  Leicester,  informs 
the  writer  of  some  investigations  he  has  made  on  the 
subject  which  go  to  show  the  increased  space  occupied 
by  the  oxides  and  hydrated  oxides  of  iron  ranges 
from  40  to  over  100  per  cent.,  the  latter  being  when 
there  is  a  good  deal  of  water  with  the  oxide.  Inde- 
pendently of  any  actual  opening  through  which 
the  gas  can  escape,  it  is  probable  that  a  certain 
amount  of  diffusion  goes  on  through  the  oxide^in 
the  joints. 
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CONTRACTS   OPEN. 

Last  Day. 

Poole.— Construction  of  quay  wall  of  ferro- 
concrete for  Harbour  Commissioners. 
Mr.  H.  F.  J.  Barnes,  Towngate  Street, 
Poo^e Jan 

Bengal   and    North-Western    Rail. 

way.— Supply  of  stores.  Mr.  Alex.  1/at, 
Managing  Director,  227,  Gresham  House, 
^•C.      ...         Jan.  16 

Manchester. — Supply  of  iron  and  steel- 
work, hydraulic  tipping-rams  and  turn- 
table for  elevated  railwav  at  Gavthorn 
station  for  Gas  Committee.  Mr.  T.  G. 
Xewbigging,  engineer,  Rochdale  Road 
Station...         Jan.  26 

Southern  Mahratta  Railway.— Supply 
of  steel  materials,  600  pairs  wheels  and 
axles.  Mr.  K.  Z.  Thornton,  Secretary, 
46,  Queen  Anne's  Gate,  S.W Jan.  17 

Bombay,  Baroda  and  Central  India 
Railway.—  Supply  of  miscellaneous 
stores,  in  two  contracts.  Mr.  T.  W.  Wood, 
Secretary,  Gloucester  House,  Bishopsgate 
Street  Without,  E.C Jan.  17 

Great  Western  Railway.— Extension  of 
steel  superstructure  of  Cricklade  Road 
Bridge.     Engineer,  Haddington  Station  ...    Jan.   17 

East  Indian  Railway.— Supply  of  spiral 

springs,   cast-iron    sleepers,  and    engine 

•     turntables.     Mr.  C.  W.  Voung,  Secretary, 

Nicholas  Lane,  London,  E.C Jan.  18 

Bamford. — Manufacture  and  supply  of  cast- 
iron  pipes  for  a  section  of  Derwent  aque- 
duct (or  Derwent  \'alley  Water  Board. 
Mr.  O.  B.  Steward,  Bamford  via  Sheffield        Jan.  23, 

Grimsby.— Supply  of  plant  and  material  for 
electrical  department.  Mr.  W.  A. 
Vignoles,  Corporation  Electricity  Works, 

Grimsby  (three  specifications)       Jan.  23 

Feb.  i 

Swindon. — Supply  and  erection  of  Lan- 
cashire boiler  with  downtake  superheater, 
etc.,  for  Corporation.  Mr.  J.  G.  Griffin, 
Electricity  Works,  Swindon  Jan.  24 

South  Indian  Railway.  Supply  of  100 
steel  covered  goods  wagons,  spoke  wheels 
and  axles  and  laminated  bearing  springs. 
Mr.  Henry  W.  Xoiman,  Managing  Direc- 
tor, 55,  Gracechurch  Street,  E.C Jan.  24 

Netherlands,— Supply  of  ironwork,  soft 
steel,  general  ironware,  corrugated  gal- 
vanised soft  steel  sleepers,  metal  super- 
structures for  bridges,  etc.  ...         Jan   25 

Harrogate.  —  Supply  and  delivery  of 
welded  steel  pipes  and  other  materials  in 
connection  with  the  Masham  Scheme 
Works;  to  be  delivered  at  Ripley  Station  of 
the  North-Eastern  Railway.  Mr.  Edward 
Wilson  Dixon,  Engineer,  Albert  Street, 
Harrogate      Jan.  28 


Last  Day. 
Ebbw  Vale. — Construction  of  Carno  reser- 
voir   (three    contracts).     Engineer,    Mr. 
Geo.  F.  Deacon,  16,  Great  George  Street, 
Westminster,  S.W Ti'.n.  31 

Manuden. — Erection  of  an  iron  girder 
bridge  at  Common  Mead,  Manuden, 
Essex,  for  the  Stinstead  Rural  District 
Council.  Mr.  Chas.  Hicks,  Surveyor, 
Stanstead,  Essex       ...         ...         P'eb.   i 

South  Shields.  Execution  of  works  and 
supply  of  plant  in  connection  with  the 
construction  of  overhead  electric  tram- 
ways.    Mr.  J.  Moc^re  Hay  ton,  Town  Clerk.     Feb.  20 

Kirkcaldy. — An  extension  of  about  500  ft. 
to  present  East  Pier  for  the  Town  Council. 
Mr.  Wm.  L.  Macendoc,  Town  Clerk       ...       Feb.  4 

Nottingham. — Construction  of  reservoir  at 
Wilton  Hill.  Mr.  F.  W.  Davies,  Water 
Engineer,  Water  Oflices,  St.  Peter's  Square     Vah.  13 

Lrulea  (S^veden). — Widening  and  deepen- 
ing of  the  Channel,  "  Tjufholssundet,"  at 
Lulea.  Harbour  Commissioners,  Lulea, 
will  supply  particulars         ...         ...         ...       April  I 

CONTRACTS    CLOSED. 

ToRyo.— Messrs.  Dick,  Kerr,  and  Co.,  Ltd.,  are  now 
shipping  250  tons  of  electrical  machinery,  on  their 
contract  for  the  complete  equipment  of  the  Tokyo 
Denki  Tetsudo  Kabushiki  Company's  tramways.  The 
system,  when  completed,  will  cover  about  60  miles 
of  line,  and  operate  250  cars. 

Brazil. — The  Brazilian  Government  has  concluded  a 
contract  with  Messrs.  Siemens  and  Halske  for  the 
installation  of  two  wireless  telegraph  stations — one 
on  the  island  of  Cobras,  and  the  other  on  the  cruiser 
Rinclnit'lo. 

Admiralty.— The  contract  for  the  electrical  equipment 
of  Malta  Dockyard  has  been  placed  with  the  Lanca- 
shire Dynamo  and  Motor  Company. 

Liverpool.- -The  ventilating  apparatus  for  the  latest 
additions  to  the  Cunard  fleet  have  been  supplied  by  a 
local  firm,  viz.,  Messrs.  John  Gibbs  and  Son,  Duke 
Street,  Liverpool.  These  ventilators  have,  for  many 
years,  been  used  by  the  Cunard  Company. 

Church  Stretton.— The  tender  of  W.  Morley  and 
Sons,  of  Keighley,  has  been  accepted  for  sewerage 
work,  price  ^'7,578. 

United  States. — The  contracts  for  the  new  United 
States  battleship  A^ctc  Hampshire  and  the  amoured 
cruisers  Xorfh  Carolina  and  Montatia  have  been 
awarded.  The  JVgw  Hawpshiic  will  be  built  by  the 
New  York  Shipbuilding  Company,  their  bid  being 
one  of  ;t'749,6oo,  the  vessel  to  be  completed  in  38 
months.  The  two  armoured  cruisers  will  be  built  by 
Newport  Xews  Company  for  ;f7i5.ooo  each. 

I'ransvaal.  —  The  Government  have  just  placed 
through  the  Crown  Agents  a  contract  for  a  large 
quantity  of  fencing  materials  with  the  fencing  de- 
partment of  Messrs.  A.  and  J.  Main  and  Co.,  Ltd., 
London  and  Glasgow,  with  urgent  instructions  for 
the  promptest  possible  shipment  to  the  colony. 
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SlSrh-'^-''*"  '•*'^^"  •*"'!  Glasgow  Engineering  and 
j.^:,^  '^'^*J*«*  C*'iapaijy,  Govan,  have  received  an 
♦  .7,,,   ^  -'u*^    ^Vcnch   firm   to  build  a   passenger 

•^'«    •  '     :  aN-ui  8»ooo  tons. 

Loodon  County  Council —Messrs.  W.  C.  Martin 
^^A  .  ^,-  *''*^-'^'^w  and  London,  have  just  secured  the 
*♦  1  ■ '•'  *'»^  /.Icctric  lii^hting  of  the  thirty  new 
-♦c.rr.c:  -:  ^uiUlin^'  h^r  passenger  traffic  on  the  Thames 
!CT  t  .c  I,  uul'^n  County  Council. 

Gp^^P*  ~  Mcr>>,rs.  M  Kic  and  Baxter,  engineers  and 
cfiiVnuildcrs,  Govan,  have  placed  with  Sir  William 
Arrol  and  C«^..  Ltd.,  a  contract  for  an  extension  which 
involves  the  doubling  of  the  erecting  and  machine 
'.hop-,  the  building  of  a  new  smithy,  new  pattern 
^hop.  sl«jre  and  finishing  shop,  and  entirely  new 
commercial  and  drawing  ofticcs  at  Govan. 

Admiralty.— Tlic  Rivet  and  Bolt  Company,  Ltd.,  of 
Coatbridge,  have  received  an  order  to  supply  300  tons 
of  rivets  per  week  for  a  period  of  three  years. 

Cardiff.  —  The  Cardift"  Town  Council  have  placed 
orders  l(jr  two  1,600-i.h.p.  engines,  with  extras, 
with  Messrs.  Musgrave  and  Co.,  Bolton,  and  two 
1,100-kilowatt  generators  with  the  General  Llectric 
Company,   Birmingham. 

Devonpopt.— Messrs.  Graham  Morton  and  Co.,  Ltd.,  of 
Leeds,  have  just  obtained  the  contract  for  the  supply 
delivery  and  erection,  at  the  Electrical  Generating 
Station  at  H.M.  Dockyard,  Devonport,  of  a  complete 
coal-handling  plant,  including  coal  bunkers,  stanch- 
ions, girders,  tiue,  and  coal  measuring  and  weighing 
apparatus  and  all  accessories  appertaining  to  same. 
All  materials  used  are  to  be  of  British  manufacture 
throughout.  It  is  but  a  short  time  since  this  firm 
received  an  extensive  contract  for  the  Admiralty,  at 
Chatham  Dockvard. 


COMING    CONTRACTS. 

Kings^vood.— An  inquiry  has  been  held  into  the 
application  oi  the  District  Council  to  borrow  /2 1,000 
for  sewerage  works. 

Bolton.  Sanction  has  been  obtained  to  borrow 
;f 65,459  'or  the  extension  of  the  Hacken  sewerage 
works. 

Bradford. — A  proposal  has  been  brought  before  the 
Town  Council  to  spend  ;^40,ooo  on  electric  lighting 
work*^. 

Fife.  —  A  committee  has  been  appointed  in  connection 
with  the  proposal  to  construct  a  light  railway  from 
Falkland  Koad  Station  to  Falkland  burgh.  The  cost 
of  carrying  out  the  scheme  is  estimated  at  ;f  10,500. 

Gloucester.— Tlie  City  Council  have  approved  a 
scheme  providing  for  the  extension  of  the  electric 
lighting  at  a  cost  of  ;^"  15.000. 

Russia.  The  Commercial  and  Industrial  Ga/ette 
(St,  Petersburg)  states  that,  in  view  of  the  increased 
trahic,  more  especially  military,  along  the  Siberian 
Railway,  the  Ministry  of  Ways  and  Communications 
has  decided  to  lay  new  rails  along  almost  the  whole 
extent  of  the  line. 

Switzerland. —  The  Feuille  F^derale  Suisse  of 
December  21st  publishes  a  Decree  granting 
M.  K.  Vontobel,  of  Winterthour,  and  M.  Charles 
Probsrt,  of  Lucerne,  a  concession  for  the  construction 
of  a  narrow-gauge  electric  railway  from  Meiringen 
to  Gletscli.  The  total  cost  of  the  enterprise  is  esti- 
mated at  0,040,000  fr.  (about  £241,600)  of  which 
4/90,000  fr.  (about  £i9/>oo)  is  to  be  expended  on 
rolling  stock. 


Finland.— The  Finland  Gazette  states  that  the 
Director-General  of  Merchant  Shipping  in  Finland 
is  about  to  have  several  harbours  of  refuge  con- 
structed on  the  Baltic  Coast.  Provision  has  been 
made  for  these  works  in  the  latest  Budget. 

APPOINTMENTS   VACANT. 

Last  Day. 

Carnegie  Research  Scholarships.— 

The  Council  of  the  Iron  and  Steel 
Institute  will  shortly  proceed  to  award 
Research  Scholarships  founded  by  Mr. 
Andrew  Carnegie.  Candidates,  who  must 
be  under  35  years  of  age,  must  apply  on 
special  forms  to  be  obtained  from  Bennett 
H.  Brough,  Secretary,  Iron  and  Steel 
Institute,  2S,  Victoria  Street,  London, 
S.W Feb.  28 

Woolwich.— Supervisors  at  Royal  Ordnance 
Factories.  Salary  £"150  to  £220.  Par- 
ticulars of  the  Chief  Superintendent        ...         — 

Huddersfield. — Assistant  lecturer  in  the 
Technical  College.  Salary  ;fi30.  Par- 
ticulars of  Mr.  Thomas  Thorp,  Secretary.        — 

Bradford.  —  Second  Assistant  Electrical 
Engineer,  Salary  ;f 250.  Application  to 
Mr.  Fred  Stevens,  Town  Clerk     Jan.  19 

London. — Three  Assistants,  City  and  Guilds 
Central  Technical  College.  Salaries  ;£^2oo, 
£  1 50'  and  £  1 50.  Applications  to  Professor 
Ayrton,  at  the  College  Exhibition-road, 
London,  S.W ..         — 

Bombay,  Baroda,  and  Central  India 
Railway. — Assistant  electrical  engineer. 
A  Hve  years'  agreement  at  a  salary  of 
Rs.400  per  calendar  month.  Mr. 
T.  \V.  Wood,  Secretary,  Gloucester 
House,   Bishopsgate  Street,   E.C.  ...     Jan.  31 

India  Office.— A  head  draughtsman  for 
the  service  of  the  Government  of  India. 
Salary  Rs.350  per  calendar  month,  rising 
to  Rs,  500  per  month.  Particulars  and 
forms  of  Director-General  of  Stores,  India 
Office,  Whitehall       — 

APPOINTMENTS    FILLED. 

California.— Professor  Harris  J.  Ryan  has  resigned 
his  professorship  in  Sibley  College,  Cornell  Univer- 
^ity,  to  accept  a  call  to  the  head  of  the  Department  of 
Electriciil  Engineering  of  Stanford  University,  Palo 
Alto,  Cal. 

Blackburn.  —  Mr.  Harold  W.  Seymour  has  been 
appointed  car-shed  superintendent  of  the  Blackburn 
Corporation  Tramways. 

Worcester.  -Mr.  C.  M.  Shaw  has  been  appointed  City 
Electrical  Engineer  in  succession  to  Mr.  C.  J. 
Sutherland,  who  is  retiring  owing  to  ill-health.  Mr. 
Shaw  has  been  tilling  the  position  of  Electrical  En- 
gineer at  Wakefield. 

Wolverhampton.— Mr.  Edward  Raynes  has  been 
appointed  convassing  engineer  and  general  commer- 
cial agent. 

Belfast.— Mr.  A.  A.  Blackburn,  A.M.I.E.E.,  car-shed 
superintendent  of  the  Manchester  Corporation  tram- 
ways, has  been  appointed  to  the  position  of  car-works 
superintendent  to  the  Belfast  Corporation  tramways^ 
at  a  commencing  salary  of  ;f  300  per  annum. 
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74,000  10    ; 

1M,500  I  &     I 
232,600 
4fiO.€00 
70,000 

£:i5[|,0(l0  8(k 

100,fOO  10 

75.000  I  1     I 

l,W&.S&i  ,  1 

i£40U,0Q0  ,  Stk  ; 

,(300,000  '  Stk   ' 

§00,000  5 

350,000  1     : 

aoo.ooo  1 

4J31  I  IS 


5     I 

I  i 


^,S50 

5,000 

18B«74B 

99,000 


13 
10 
10 
6lk 

10 


SIk 
3 


£2SO,D0O 

I        126.000 

I         ^1,000 

■       965,000  I      1 

311,000         5 

£l,B50.500      Slk 

ia.r4XJ  '     5 

350,000 
SOJOM 
80,000 

4ae,50ft 

36,001 

86,000 
t8,OO0 
90,{KKI 
750.010 
S5,000 
£350,000 


1 

10 
& 
I 
fi 
1 
5 
10 
1 
10 


AlldsTH  &  Onioni  Faeamatio  Eogt* 
I        neeri  nt,  Ltd. 

Do.  Oum*  Pref.  6  per  cent,  . . 
Ajmatrong  t8lr  W.  G.>,  Whitworth 
(  and  Co.,  Ltd. 

I        Do.  4%  Cum,  Pref- . 

I        Do,  4%  ls(  Mort.  Dbt.  Rd. 

]AveHng  and  Porter,  Ltd,  1^%  Reg  . 

I        Ml.  Dab*.  Red | 

B&boock  and  Wilcor,  Ltd.,  Ord    , . 
Do.  ,,     G",^  Cnm^  Pret 

BakP^r  (Joseph)  and  Sons,  Ltd.,  6'V» 
I        Cum.  Pruf.  .. 
Baltfwina,  Ltd.,  6^  t*  Cnm.  Pref,    . 
!        Do.  1st  Ut.  i\%  ppb   8tk    Red. 
Burrow  Hiem&tiii  Steel  Co.,  Ld..  O  | 
I        Do.  do,        Cnm  3n  I.  Pref 

IBajllaa,  Jon«a  azid  BayJi<;v,  Ltd..,  6% 
I  Cum.  Pref.  Sha^re* 
l&caTaiTinre  (Wm.l  1  Co.,  Lt<d.,  41",. 
I  St  Mt,  Debs.,  B**a„8^Tip6(P„  pd 
Bell  Brothers.  Ltd..  6%  Cum.  Pre'. 
Do  4 T,  Deb.  y  took,  Red, 

iBcni^l  Iron  and  8teel  Ord.    . 
Bfiyer,  Feftoook  and  Co,,  T*td,,  Ord. 
Do.  64%  Cum  Pref. 

Do.  41%  R^d.  Deb.  Stock 

Bolckow,  VanghaD  and  Co.,  Ltd.  O j 
Kn».  li.ft  O.TfiO 
Do.  Nos,  l,6»0,10lFI,fiOO  000 

BrowD  (John)  and  Co..  Um..  Or  ., 
Nofl.  I  1,160,000 
Do.  Ord.,  NoH.  1.160  00l.lJ5(»,0nfJ 

Do.        11%  Cutn.Pror. ' 

Cammell,  Laird  &  Co.,  Ltd.,  Ord, 

Dn,  6%  *um.  Pref.     . . 

CJjijton  .%  Sbuttlp worth,  Ltd.,  Ord.! 
Do.      5S,  Cnni.Prvf 
Do       4%  Itt  Mort  Db.Stk.  Red 
ronsett  Iron  Co.,  Ltd.,  Ori. .         .  .1 
JDp|taMet*l,r-t^.  Shares      .. 
Dormati,  Lr>nR  A  Co.,  Ltd, 
Do.    4'^,^  1st  More.  Perp.  Deb,  Slk, 
Do.    0X'2ndMorr,  Deb  Htk  ,Red, 
JDand^Tland  Iron  Or^  C--*..  Ltd  ,6% 

Cum.  Pref,  and  Ptirttripafing 
Dunlop  (J dimes)  **  C  .,  Ltd.,  Ord,. . 

Do.  CH,  i:nm.  Pref. 

Kbhw  ViUe  Steel,  Irun  &  Coal  Co., 
Ltd. 
Cho.  do.  do, 

ElHotrs  Mat^l,  Ltd, 

Do.    Com,  Pref.  &%        ,.        ,   I 

Do.    Deb,  4\,        I 

FairflcJd  NhipbnilrliTiK  ^EngnK^Ck).,' 
LiO.,  6'V.  Citm   Prt- f.        .  ' 
Do,      4A'*:t  Mnrt.  Deb.  Stk,  Red. 
Fta.6&TA  Chttlmeri*.  Lt  L,  Ord.         .| 
I  Do.  7ji.  *^um,  Pref, 

|Gtie»it,  Keen  A  Nettle  folds  Ltd.  Ord. 
Do-        S'Vi  Cum.  Prof.       , 
Do.        4';..,  I  nvih  ^Mivt,  Deb. Stk 
Gwjnnea,  Ltd,  G",.  Cum,  Prt- f, 
HaafleNVaSt.  el  F   rv  Co  ,  Ld.,  Ord. 

Do.        44',V,  Cum.  Pref. 
Hall  (J.  A  E,f,  Ltr1.6%Com.  Pref.. 
Harvey  UnilDd  St#n-I  .'o,,  Ltd. 
Bead,  WnKbi  nn  A  Co.,  Lt.i. 
Hi  I « Richard  I  it  Co  (iHtlJI  Ld„Ord. 

l»o.        6%  Cam,  Pref 

HomBbi,  (Richard  KVSo'^s,  Ld.,OTd. 
Ht»war<l  &  BuOough,  Lt  i.,  Ord,     , . 
Do.    6'?o  Prcf.iNon-CuBQ,) 
Do.    4%  Deb.  Slk.,  Red  alter  19ufi 


sea 


Kyncwh,  Ltd. 10 

Do.    Cam.  Pref.  5%         ..         ..I  10 

Ijambert  BroR..  Ltd.,  Ord '  1 

Do.       5J%  Cum.  Pref.  . .        . ,  5 

he&lii  Forge  Co  ,7%  Cum,  l^ref,   _  8 

Lysa^bt  (John),  Lid.,  6%  Cum.  Pf.  1 

Do       4*n;  tat  Mt  Dob.  Stk.,  ftet,  100 

Mather  &  P.att,  Lri .  5%  Cum.  Pref  .  10 

jAeasareti  Bro«.,  Ltd  ,  Urd ^  1 

Do.    fiA%  Cum.  Pref |  1 


io3- 


18t 
101* 

3J-    4J 


Do.    4|%liitMrt.Do.atk.,Red.|  100 
Manta  Metal,  Ltd.      . .         . .        .  |      ' 

Dn.    Pref.  5%  , 

Nantytrlo  and  Btama  Iron  Work*. I 

Ltd.,  H%  Cum,  Pfi  r^i 

N.  Brit.  Loco.  Co.,  Ltd,,  5%  Cm  PL 

Monb-Eaj^tern  Ste*'lC  .,  Lt.l.,  Ord. 

Do.     4i%lfltMrt.  Db,8tk.,Rftd.| 

Pearson  A  Knowlea  Coal  and  Iron 

Co.,  Ltd.,  Ord., ''B' 

Do,        ft*V^  Cuin.  Pr-r.'*A"     _| 

Pease  fc  P&rtnerA,  Ltd.,  Ord.         .  .i 

Do.        4%  Perp.  Deb.  Stock       ' 

Peebles Brnce> it  C>.,Ld  ,6%  Cm. P. 

Projectile  Go,  ( I90*i»,  Ltd..  Ord,     ..' 

Ruymney  Iron  Co.,  Ltd 

Do.        N^w 

Do,       5%  Mort.  Deh„  Bed.    .. 

Ric^bardaons,  Westffarib  &  Co.,  Ltd,. 

fi%  Com.  Pf.     ., 

Do.       4§%  Pern.  Dttb.  Stock  . . 

Rnston,  Prooior  A  Cr>. ,  Ltd., .         .J 

Scott  tW»ill«r),  LU  ,OM.       .         ,,| 

Do.  ti^V>  Cum   Pref.    ..I 

Do.  4\,  Perp.  Deb.  Sik  ;  100 

^hetton  Iron.  Steel  and  CoaL  Go.,Ld. 

iBt  Cbtirge  ft \,  Debs,.  Red  . . 

Do,     6'Vj  aod  Mort  Utjba.,  Hed. 

South  Durham  Steel  A  Iroo,  L"d  Or, 

Do.  B^ .Cum.  Pref.   - 1 

Do.         i^%  Per  Deb-  Stock 

Stepheaftoii  (Roberii  &  Oo,,  Ltd.fOi".! 

Do.         SA%Cum.  Pfef.     .. 

Do,        4'v.  Perp  D-iii,  Stock 

Siawarta  d  Lloy.ia,  Lt  i.,  Ord. 

Uo.       fi'V,  Cum.  Pref.    . . 

Swan,  Hunter  A  vVighnm- 

KichitrdHim,  Ltm.Ord, 

Do,    5%  Cum.  Pref 

Do.    4i'X.  l»t  Mort.Deb  Btk.Red ! 
riianie<  Lrou  Worki^.  Shiphnildinp; 
*  Hogineering  Co„Ltti.,6'-^.  Cum.Pf. 
Uo,    4%lrre<i  em.lstMort.DebJ 
IhornycroJt  (John  L>  &  Co.,  Lid.     | 
0%  Cum.  Pref.j 
Tjrlor  (J.)  A  Sonii,  Ltd.  6%  Com. Pi.' 
Uuiieci  Sta;eii  Sieel  Corp.  Com.sitk.jiilCMI 
Do.  7%  Cum.  Pr*.f,  Htock, « lOO 

Do.    lO^OOyr.  5%  Skg.Fd.O.BJs,!  ^1000 


5 
5 

fV2| 

10 

5 

100 

5 
5 

10 
100 
S 
1 
5 
5 

too 

1 

too 

10 
1 
1 


100 

100 
1 
1 

100 
10 
10 

lUO 
10 
10 

1 

t 

100 

1 

100 

1 

10 


11  -  lU 


73  - 
lli^ 


90  ^98* 

m  -100 
n-  s 

.£/ 

9tf  -loi^ 

f5-  1 

4M  -  90* 

m  —  96* 

m  -  m* 
m  -  96* 

8G  —  90* 

70  -  7B* 
174—  18 

98  -  99' 


I 


OT 


7? 


!^ 


Viekera,  Sou^  &  Maxim.  L  d.  Ord. .  1 
Do,  5%  Non  Cum.  Pref.  . .  I 
Do.  5  •«  NuH-Cu  11.  Prt-r.  Stock.  100 
Do.  4%  Ut.Mori.Dbb.Stk.Ked.;  100 
Do,  4^%  and  Miirt.  IJHbs..RBd.|  100 
Weardale  St^el,  Coal  d  Cuke.  | 

Ltd.,  Uef.  Ord.       1 
Do.       0%  Cum.  Pret.  Ord.      ..       1 
Do.        4'i,  Perpei,iiAlDeb.8tock|  100 
Weldlest  Steel  Tube.    Ltj.,  Cini. 

Pref.  54      6 

Do.       Mort.  Dek44%    ,.        ..100 

Willana  4^  Robi..Hoii,  OrJ,     ..         ..!      d 

Do,        6%  Cum.  Pref.    . ,         , ,        & 

Do.        4  vJ>itMitri,Deti.Stk.Rec]'  lOO 

Yorkaiiire  Iron  &  C<>a\  Ca.,  Lt  L.      ' 

4^%  1st  Mort.  Deb,  tfti.  Red,   ID      m  —  85» 


9i 
304-  30| 
94j-  94} 
HI  -  96 

U—    it 
111  ~U4 

108  — ia& 
loa  —105 

'86-89 

i     4|^4S 
9J  -  »»• 
1  -    2 

a  —  3 

74  -7fl€ 


I 
I 


Stocks  and  Bbarei  marked  *  are  (|uotnd  ex-diridecicl« 


42J2;504 
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ELECTRIC  LIGHTING  AKD  POWER,— C«*l4. 


VtM         OCMtDg 


KeDftiii,gibai]  aad  Knighlabddga  Eleo-' 
trio  LUbtiiig  Co.,  L'd.,  mn  t  the* 
Hotting  Hill  E'ectrie  Lit^htin^ 
Co.,  Ltd.. 4%  Deb.  Stook,  RgA,    im 
lK>DdoaEl&c.  Sappier  Corp., LcL^Or el.       3 

Do.    6%  Prer 5 

Do.    4%]stMtjn.Dh.Stlt.^Eea     100 
f  Meiropolitiin  Elec.  ai]p>  Co.,bd.,Or.     10 

Do.    44%C[iin.  Prc( 5 

Do.    44%l!itMoTt.Db.8)t..He.i     lOO 
I  Do .    al%  Mort,  Dob.  Sik  ,  R  ad .   lUO 

Midlandl  Eleo.  Corp*  tor  Fo  ver  Dis\ 

Iribut  oa.Ld.,4|%lstMoft.Deb.'  100 

Notting  HiU  Elec  bt«.  Co.  Lbd.Ord.     10 

Do.  4%  Iflt  M  irt.  Debs.     . , ,  100 

03C  ford  Electric  Co.  Ltd .,  Ord .       . .       5 

Do.        4%Debeiiltiret4bk.  Red.    100 

RojhlI  Elec,  Co.  (of  Mcintrenti 

41%  W^yr.  1st  MoFt.Ddb 
Bt.  Ja.mi»'  ft  PaII  MaII  Skc. 

Ljgbt  Oo.t  Lid.  Crd.i      5 
Do.  7%Pfef.  .        ..  .1      5 

Do.  ai%D«9ben  StoekgRod    100 

Smithrteld  Marb?ta  El  *c.  Sa  -ply 

Co.,  Ltd.  Ord.       6 
Oo.       4%  Debenture  Stk  Ru  1.1  100 


109— IM 
18  -  l«i 

no  —115* 
w  —  aa* 

I  ai  —  95« 
i  i«4-  16 
lie  I  —loa 

»g  -loi 


100     100  — lOi 


Sonih  Loadon  Bleo.  Sup.  Oo.,Lbd.O 
South  Metropotiun  iSleo  Li(;hfc 

d  Power  Co.,  Ltd.  Ord., 

Do.       7%  Oura.  Prof.    ..        ,.| 

Do.        4^%  l»t  Deb.  Btock  Red.j 
Urbun  Ele<!bnc  duppir  Co.,  Uid,,  O. 

Do.    5%  Com  Pf ef . 

Do.    4i%  1 81  .Ylort .  D  'b,  a  tk.  Bed 
Westminater  Eteo.  Supply  Corp. 

Ltd..  Ord. 

Do.       5%Cnin.  Pre!.    .. 


6    i 

1 
1 

too 

5 

5 

100 

5 
5 


m-  14 

84—    9 
98  —100  • 

n-  H 

44-    4g 

m  —no 

5  —  6j 
104  -1 

64- 65' 


TELEGRilPHS  AND  TBLEPHONES.-Cowjrii, 

Amount            3 
Subscribed.      £ 

LMt 

WtI- 

.™. 

PmUl 

430,006 
150,000  ' 
B8,ail 
84.56:1 

£30,000 
3JT.gi30 
£75,000 
518,915 

iO 
10 
10 
100 
10 
100 
Stk 

t 

5% 

6% 
«% 

Wtttt  Coa«t  of  Americft,  Ltd. 

Do.    4%  Deb.  Qamt.  ttj  Wmi.Tel. 
W.Iiidi*dcPui«mftTetoK-Co.,Ld.,Or. 

Do,       6%  Cam.  Ut.  Ptef. 

Do.        6  V>  Com.  and  Prel. 

Do.        r*  ^,  Djb.     .. 
W^eatem  Tele^r«pb  Co.,  Ltd. 

Do.     5%  Debs..  3nd  defies,  lOM 

D3.     4'i  Dtfb.  fcttjck,  Rsd.      . . 

,.1' 

10 
10 
10 
lilO 
10 
lOO 
100 

.fzj 

m-  14 

101  -109» 

101  -loa* 

VL— SHIPPING    COMPANIES. 


PrewsQt 

i 

AJXlOKZlt 

^ 

HabMrllied. 

LMt 


v.— TELEGRAPH  &  TELEPHONE  COMPAl 

UES. 

^wmvxt 

1 

Lm* 

Paid 

AtWRUit 

i 

Eiivr 

Name. 

m?. 

vsm 

SMteertbed 

1 

d«iad. 

£14,800 

100 

*% 

Afrlonn  Direet  Tel.  Co.,  Ld.,4%  Mt. 

Dfba.  iH(*ries  A},  Red.     . . 

100 

99-100* 

as^ono 

10 

— 

Amftson  Tele^'f aph  Co.,  Ld. . . 

to 

4-   1 

^mRMMio 

stk 

la/fl 

Anglo-American  l^el.  Co..  L'>d..  Ord. 

100 

67-68 

JMIMIO 

stk 

25/- 

Do.          6'^,  Preferred  Or< Unary 

100 

'^T4 

J  8.11^10 

Stk 

a/'  , 

Do.           Deferred  OrdiHary 

100 

44,000 

6 

4/- 

Cbil  i  Telepliooe  Co.,  Ltd,     . . 

5 

4-    6  m 

$15,000,000 

Itoo 

»'j 

Cfiminijrci»l  Oatile  Co.,  Capital  Stk. 

flOO 

170  —190 

ll,g03,86l) 

Btk 

4% 

Do.  8t«rl.50O  yr4%Deb,  *tk.,R«d. 

lUU 

m  —  w* 

16.000 

10 

^' 

Cub*  Babrnftrine  Tei.  Co.,  Ld.,  Orti, 

10 

H—  H 

fi,OO0 

10 

10/. 

Do.        Iffs;;  Pr  feretjoe  . . 

10 

i*^k-  174 

fi,<]00 

& 

a/- 

Direot  SpAoieib  T^^le^rapn  Co.,  Ord. 

5 

81-ag 

K 

5/- 

10%  Ctun.  Preference 

6 

7?-  «J 

■          £80,000 

50 

T 

Do.        44%  Dirt 

nfreot  U.S.  Cable  Go.,  Ltl 

&'i 

100  101%  • 

■            G0,7t0 

W 

20 

10^-  11 

■         £85,000 

too 

44% 

Direct  West  India  C«t>le  C  •.,  Ltd.. 

■ 

U'\,  BeK.  ihibs. 

100 

98  -101* 

V     £aoojooo 

100 

4% 

Enai.  A  8.  AfdcaTi,  Ld.,  4'X.  Mt^  Db  , 

JOO 

101  —10  J 

JiDD^OOO 

35 

*% 

Do.    *%  Rg.  Ml.  Dba.  u^AUriiius 

Sibi.itlyr. 

35 

LOO.103% 

800.000 

10 

ti/6 

i^aAicrn  EKloamoa,  AuHtra'iiiid*  utid 

Chl.ift,Ltd... 

10 

134-  14 

£«)-i,ltW 

Btk 

4^^ 

Do.    4'^  M.jrt.  Disit.  -itk.,     erp. 

100 

lOB  —104 

ilJ.OOO.OfW 

Bbk 

SJB/- 

Uluttirii  Tuie.  Ou.,  Litu.,  Crd. 

100 

idh  -las 

£^,000.000 

Btk 

n/6 

Uo.        a  %  Prul. 

100 

88  -  ao 

£l,8taB,HU 

8t4c 

4% 

Do.        4%  Alan.  Dob-    .. 

100 

105  ^107 

150.000 

10 

6/' 

aieai    ortberu  x«!li>t;c«plt  Co.,Ltd., 

K 

\ai  ilk)4H3nt]|L((Ct:l) 

10 

a8§-88 

■         £^700 

100 

H% 

llalifmx  acid   Beroaaa^^  L;*bie  Co., 

■ 

Lid.,  4f' ,:  ui.  Aii}Ck.  Dcbi.  Red. 

LOO 

tf!*  -101- 

17.000 

3S 

isi/6 

lfidii-l!}a(\>V.''ba  i.  elc  L  '^.,  L*«U 

^5 

444-  4^4 

itxm 

I 

7^.1. 

M  iUkti  Viauu  i'^uliipiiuue  CiJ.,Ltd.,0. 

1 

H-    ll 

MX^IBA^m 

Stk 

iNJAUoMAl  leii^phuimCu.,  Lbd.,  Pruf. 

im 

ioSt-ioiJ 

£l,96fi067 

8tk 

6% 

Do.        OuitjrTtd       . 

lUO 

bJl-tOrf 

16,000 

10 

€/- 

Do.        ti%  Cum   l8t  Prei. 

10 

13  —  16 

16,000 

10 

«/- 

Do.                tiu.      iiid   do. 

\Q 

la  —  18 

860,000 

6 

a/6 

Do,        6%  Noa-Cum.  did  PreL 
Do.        3i%  D*jU.  Sik.,  Red.     , , 
DiJ.        4  \:,        do,        do. 

6 

^-  6A 

JiiXIQvOOO 

Stk 
Btk 

111 

100 
100 

9d  —  <>i* 

ioii-iOd4* 

K    £1,0  0 

— 

B/9 

Da.        4;b    P*oV'     Cert  J.      ft4 

■ 

pJd.. 

. 

lOI  4-103*  • 

V         178,31s 

1 

7|d, 

OneQ  tal  Tel  ^'pbone  &  CI  eo.  Co.,  Lid.  ]      l 

60,000 

1 

Do.        6'A>  *-'tin>.  Pi'e^-     --         ...      1 

£100,000 

100 

PaCLOo  ik  EurupeiLu  T<5l.  4%Oiiir. 

t>el>i.  Hea... 

lOO 

96  -  99- 

K           ll.fl80 

8 

a- 

Reuter*«  Telegram  Co.,  Lu. 

8 

7-74 

■           6S,m 

6 

a/^ 

Utiied  River  PUt«  Tel^p.  Co.,  Ltd. 

5 

■           40,000 

6 

:i/6 

Do.        5%  Cum.  Pi  ef.    .. 

6 

^-3' 

■       £179,^7 

Stk 

,    6% 

Do.       &'^j  Deb.  t*u>uk.  Red,    . . 

lUO 

104-tO*>* 

■            15,600 

10 

4/- 

W.  African  Tuleifraph  Co.,  Lul.      . . 

10 

u-n 

81,600 

£825,000 
£G7i,80J 

40,000 

£600,030 
£760,000 

60,000 

40,000 
£461, 48d 

1,900.000 

aj,oaa 

9^.900 

s»5.aa^ 

38,758 
£160«0(10 
65,000 
40,1100 
£300.000 
141,600 

£1,160,000 

£1,160,000 

£800^000 

£618.100 

15,00 « 

89J076 

89,075 
141,H11 

fl4,flO0 
£l,0J8,Hy4 


Stk 
S.k 

10 

SLk 
8(k 

90 

iO 
Btk 

1 

10 
100 

n 

8 
Btk 

6 

6 
Stk 
10 

SLk 

Slk 

a.k 

Btk 

RiO 

6 

6 
10 

10 
Stk 


6/6 
6/4 

HI 

16/- 
91- 

^% 

6d. 
6/- 
H% 
4/7 

\^ 

1/3 
3/9 

H% 
5/- 

5% 

19% 
84% 
3% 
80/- 

2ii 

3/6 

4/' 

4/6 
4% 


Fatd       C1(Mlb« 


Aoohdr  Line  {Henieraoii  Bro^.K 
Lt<l.,64%  Ckiin.  Prof. 
Do,  44%  Red .  1 8«  M  i>rt.  D«  b.Stk . 
BritUb  A  Attica  1  8 Dm.  Nav.  U900. 
Ltd..  44  V»  l«t  Mort.  Oeb.  Btk.  Red. 
Bttt^knall  Bieamsbip  Liaeit.  Ltd, 

54%  Cum.  Prel. 

Do.         44%  1st  Mi>ft.  D^b.  Sbk. 

Clan  Line  8  tern  mora,  Li^d.,  44%  Dob. 

Stk.  Red.    ,. 

Cao&rd  Steam  Ship  Co.,  Lt  1., 

Nos.  L60,fl03. . 

Do.  N09.  GO  0OM00,00Ol 

Elder  Ddmpeter  Bhipping,  Ltd.,  44  X> 

iBt  Mort.  D  jb.  Stk.     .. 

Farness,  Withy  -v  C^* ,  Ltd.,  OrJ-. . 

Do.        5%  Cora   Pref 

Do.       44%  lit  More. Debi. Red, 
Q«n.Sbeam  R«rig«tioQ  Co.,  Ld.,Ord. 
Do.    No  i-Cum,  6%  PreL  , . 
Do.    4  Vj  1st  Mori.  Oeb.  Stk.  Red. 
Houlder  Line,  Ltd., Ord, 
Do.    54  S.  Cum.  Pref. 
Do.    14%  l«t  M*.  DeK  atk.  Red. 
Leylaad  »t^redk.»,&C>.  (1900). Lti, 
5%  Cum   Pref.     . 
PeninEtuIiLr  and  Oriental  d (earn  Nav. 
Co.,  5%  Cum,  Pref,  . . 
Do.        do.        Deferred 
Do         do.    31%  Oeb.SlocJc  . 
Do.        do-   347t,'JiidDeb.Htk. 
Royal  Mail  Steam  C^^ketCo,  Ord  . 
ahaw,  Bavdl&  .Aloioii,  Ltd.,  5^» 

Cam.  **A'  Pr8f. 
Do.       "B-'Ord... 
Union  Castle  Mail  riteainship 

Co.,  Ltd.,  Ord. 
Do.       44%  Cam.  Pref... 


100 


100 


64-    51 

laO  -139 
316  -319 
!  99  —mi 
I  96  —  »P 
I  35  -  38  J 


5    ,1 


Do.        4%0ebeatureBtk.,Rcd.,  100 


»4-: 


VIL— MISCELLANEOUS    COMPANIES. 


Fresent 
»Qb«Arlbed^ 


lABt 

hi  VI 


00  000 

£760.000 
I2,.i00 
10.(1  HI 

6M6a 

ia'1,000  I 
135,000 


1 

Stk 
10 

10 
I 

1 

1 
1 


»id. 

6% 

10/- 

6/- 

8^4d. 


Ch  idboro  9  tShip  Tele.  Lt  I .,  Ord. . .  I 
fdeneral  K</drttUlic  -"owerCo.,  Ltd. 
Oakey  (Johni  *«d  Son,,  L  d,,Ord,, 
Do.  rto,         (1%  Cum-  Pf. 

iPower  Oa«  Corp.,  Ltd,,  Oru.,  Nus, 

66,40:j-a6O .   15/. 

Do,  do.  N0B.liy\,4fla;      1 

Waygood  (R.)  ±  Co,,  Ltd.,  Ord.     . . '      I 
I  Do.  (l^;  Cam.  Pr«r.        ...I       1 


180— m 

34-88 
14  —  15 


RAILWAY  CARIUAGE  i^  WAGON  COMPANIES. 


E*re««ni 
Amoant 


I 


10,000 

10 

7^6 

8.7a» 

10,000 
Sj.IM 

10 
10 

8/- 
«/* 

44389 

m 

8i. 

164,388 
336,000 
30.000 

30 

6d. 
74d. 
jflO/- 

10,00J 

30 

74d. 

difm.  Railway-G*r.  ft  Wa^oh,  L.,      I 

I  10.000! 

Do,        Socond  IsBtic  1-8.7.!^ 

1>o.        C  M  II.  P .  e  r.  0%  i  -  LO.OOO. . 

aioooaster  H^jl.  Car  A  W  gou,  «^., 

A.  l-J9,t*ai  &4#.7i»  50000 

Do.     U,  981,86  ^  VJJM,  50.001-7  '.000 

Miftrofoliuui    Atn  iJi^AmiL  d    RjJ..- 

G«rri«it«41  W^on.  Lid.,  l-7H4.d0b 

Do.    C.jm.  A  Prtt.5%  l-n>4,iHi 

Do.    Cam.  B  Pref.6;G  l-3Jii,000 

Midland  iiAi(.0«T.  A  Wagoo,  L^  . 

L-d),000 

Do.       Pief,  6  per  Q«at.  .-Id.fXIO 


31 


f 


St<H}ki  njiid  Sharei  marked  *  are  qaot«d  ex^dlvidend. 


16  — 
«|-    8- 

d.^4 
U/-  -36/. 
18-184 
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n.  —  ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— Conta. 


Present 

Amount 

SubeorlUed. 


Lant 
I>ivi-  ' 
dend. j 


Paid 
up. 


Closing 
I'riceti. 


Present 

i 

Lufc 

Amount 

u 

UM- 

Subscribed. 

^ 

d«nit. 

£290,000     100      a% 


70,000  ; 
135,000  I 
190,000 
100,000  , 

100.000  '■ 
£600,000 
£200,000 

400,000  , 

£616.858  \ 

106,781 

160,000 

£126.000 

£126.000  I 

36.000 

40.000 

£200,000  I 

85,000 

£100,000  ' 

52.000 

61.000 

£800000 

288,884 


99,261 


1 
1 
1 
6 

5 
8tk 
8tk 


Sik 

2 

2 
Stk 
8ik 

5 

5 
Btk 

3 

6 

5 
Stk 

1 
Stk 

5 


17,189  : 

£844  028  ; 

£100,000  I 

112.100  . 

81,890 

£200.000  i 

10,248 

£100.000  . 


5 
8lk 
8lk 

2 

2 
Stk 
10 
8lk 


26,000  I    10 


£200.000 
85.000 

85,000  I 
£60000 
50,000  ; 

£800.000 
7,600 
87,850 


Stk 
6 

5 
Stk 
10 

100 
10 
12 


£160,000  I  100 


6d. 
7ifi. 

4/- 

8/. 
44% 

8/- 

J% 
2/- 

2/4^ 

H% 
h% 

51- 
2/6 

H% 
1/6 
5% 

10/- 
8- 

^r 

1/6 


2/6 
4% 
5'\, 

2,y? 

7/rt 
6'V> 

5/- 

4% 

6/- 

2/3 

4i% 

5/- 

4% 
12/- 
4% 


5  —    5i 

5i-    5i 

101  -   104* 


AllianceElec.Co.,Ltd.5%Cam.Pf.,      1 

AronElec.MeterLtd..6%Cum.  Pf.       1 

Bell's  ARbeKtosCk).,  Ltd '      1 

British  Insalated  &  Helsby  Cables  i 

Ltd.,  Ord.        . .       5 

Do.  6%  Cum.  Pref 5 

Do.  4i%lstMort.Deb.8tk.Rd.j  100 

British  Thomson-HoustonCo.,  Ltd.,  I 

4i%  Iht  Mort.  Deb.  Stk.  Red.  . .    100     101  —108 

British  WeBtinghouse  Electric  and 
Manufac.  Co.,  Ltd.,  8%  Pref.  . .       5 
Do.        4%  Mort.  Deb  Stk.  Red. . .    100 

Brash  Elec.  EnRing.  Co., Ltd., Ord. .       2 

Do.        6'J,,  Pref 2 

Do.        4i%Perp.  IstDeb.Stk...    100 
Do.        4i%PerM.  2nd  Deb.  Stk.    100 

Callender's  Cable*  Constn.Ltd.Ord..      6 

Do.    5  %  Cum.  Pref '      5 

Do.    4J%lstMort.Deb  Stk.Red.    100 

Crompton  &  Co..  Ltd 3 

Do.        5%  Ist  Mort.  Reg.  Debs. 


102.268 

£350,000 

480,000 

40,000 

5 
Stk 

B/- 

m 

£300,000 

155,000 

£116.000 

£120.000 

100 

& 

Htk 

Stk 

4% 

5% 

Dick.  Kerr«S  Co.,  Ltd.,  Ord. 

Do.      6%  Cum.  Pref 

Do.  4i%  Deb.  Stock.  Red.  . . 
Doulton  &  Co..  Ltd..  6%  Cum.  Pref. 
'  Do.  lstMort.4%Iree.Deb.8tk. 
lEdison  and  Swan  United  Electric 
Light,  Ltd..  ••  A  "  Shares 
Nos.  l-99,i61 
'  Do.  "A  "  Shares  Nos.Ol -017,139 
'        Do.    4%  Deb.  Sicck  lied. 

Do.    5%  Seciind  Deb.  Stk.  Red. 
Electric  Conttnutiun  Co..  Ltd.     . 
I        Do.    7%  Cumulative  Pref. 
'        Do.    4%  Peru.  Ist  Mt.  Deb.  Stk., 

Evered  end  Co..  Ltd ' 

Ferranti,  Ltd.,  5'»b  Ist  Mort.  Deb. 

1        Stock,  Rtd...        

;Gen.  Elect.  Co.  (1900),  Ltd.,  5% 
j  Cum.  Pref. 
1  Do.  4%lst.Mt.  Deb.  Stk..Red.; 
I  Henley's  (W.  T.)  Telegraph  Works 
I  Co..  Ltd.,  Ord. 
•        Do.        44%  Cum.  Pref 

Do.        4i%  Mt.  Deb.  Stk.  Red. 

;India  Rubber.  Guta  Percha  &  I 

Telegraph  Works  Co.,  Ltd.,' 

Do.        Isi  .viort.  Deb.  Red.     ..i 

[Parker,  Thos.,  Ltd 

Telegraph  Construction  and  Main- 
•      -         "       Ltd. 


100 
5 
5 

100 
I 

100 


tciiance  Co., 
,  Deb.  Bonds  . . 


8 

6 

100 

100 

2 

2 

100 

10 

100 

10 
100 

5 

5 

100 

10 
100 
10 

12 
100 


28-    2i 
88—  K8* 

IJ-    \\ 
93  —  9f 
73  -  76' 

9-10 
,    6  -  5J 

104  -106* 
2-    2i 

')3  —  98* 
8  -  8i 
5^-    6 

105  -107* 
H—  H 

ior>  — lOH 


1-  li 

78  —  83- 

79  —  84 

98  —100 
13  -  15 

90—95 

9i—  10* 
91  -  96 

10^  103 

110  -112 

15  -   10* 

99  -102     j 

6i-     7 

33—  40 
lOli-lOSi" 


60.000       10 


69.987 
30,000 

£150,000 
125.000 

£1.031,000 
£50,000 

314.016 

500.000 

£350,000 

50,000 

110,923 
£150.000 
£196,200 

21,500 

24,500 

£220.000 


10 
"J 

fitk 

10 

Stk 
Stk 

1 

1 

Stk 

5 

8 
100 
Stk 

10 
10 
Stk 


6h 
6/' 

4% 

5/. 

5"o 


6d. 

4i% 
6/- 

2/9g 

10/- 

5/- 
4i% 


Ba&nos  Ayrs<  Q4.  Kat,,  Ltd^,  6% 
1*1  Deb.  Bdk. 
Calcutta.  Tram  vr  ay  a  Co.^  Ltd, 

Do.       44'X.  1^%  Deb.  etk.,  Red. 

Cape  Ble{3tric  Tram  ways.  Ltd, 

City  of  Birminghani  rrAuoii  Co.^Ltd. 

5  '!f,  Cum,  Pref^ 

Do.        i%  Ui  Murt.  liebfl.     . 

City  afBEieao^  AyrssTramM^o.,  L^l^ 

Do.        Per.  6%  Dab.  Stk.., 

Colombo  El^.  Train.  A.  Light.  Co^^ 

Ltd.,  n%  Ibt  Mort.  Deb.  Stk.  Red. 

Duhlio  Uniwa  Trasa,   Cj.   (1896], 

Ltd.,  Urd.     . . 

Do,    e^^3  Pref.. , 

lile  of  Thuiet   Elec.  Tratni.  and 

Light.  Co.,  Ltd.,  6%  Cum.  Pier, 

Do.    i%  Deb.  Stock  . 

London  Uniled  Trums*  (IKH),  Ltd.. 

Do.    1%  Isi  Mort.  Dob.  Btk.  Red. 
Madras  Electric  Trams  (1904).  Ltd., 

5%  Deb  Stock,  Red 

Metropolitan  Elec.Trams,  Ltd.. Def., 

Do.  5%  Cum. Pref...         .   i 

Do.  4i%  Deb.  Stock,  Red. 

New  General  Traction    Co..  Ltd., I 

6%  Cum.  Pref j      5 

North  Metropolitan  Tramways  Co. .       8 
Do.  3i%  Mort.  Debs.    100 

Perth  Electric  Trams.  Ltd.  (W.A.)' 

6%  Ist  Mort.  Ueh.  Stock,  Red. .;  100 

Potteries  Elec. Traoii  nCo.,Ld.,Or.      10 

Do.  5%  Cum.  Pref.     ..,     10 

Do.  4i^%Deb.Stk.,Red.    100 


100 


10 
100 


100 
1 
1 

100 


lOO 

m 

-m 

5 

ii^. 

-  u 

IMI 

10?' 

-ift* 

1 

ih-n 

5 

*^  4 

100 

m 

-m 

G    1 

lot-ai 

100 

140 

-m 

100 

101 

-^m 

10 

18 

-u 

10 

16^ 

'11 

m  -  91' 
1 101  -ur 

108  -105' 
102  -IW 

J4=il 

I  90-95* 

101  -IW 
8-  9 

i  99-l(fi 


IV.— ELECTRIC   LIGHTING   AND    POWER. 


Present 

Amount 

Subscribed. 


»  Last 

d       •  Dlvi- 
*       ;  dond. 


I>aid 
up. 


kMiBC 
rkm 


III.— ELECTRIC    TRACTION. 


7,500  '     10 

7.500  ,     10 

7,600  1     10 
£70,000      Stk 
14.U0O         5 
£5U,00U      Stk 

27,507  j       5 

12,493  I      5 

60.000         5 

£288.782  1    Stk 


^ 

Present 

.Vmount 

d 

Dlvi- 

Subscribed. 

•" 

dcud. 

1 

120.000 

260,007  , 

£230,000  I 

20,000 

10,000  I 

£46.800  I 

£191.8:i6  1 

76,6 .6  j 

59,894  I 

75.000  ; 

75.000  . 
£42bxW  I 
£200,000  ' 


! 

7,600 

£242.800  , 

£220.0C0  , 

188.U)1 

166.4iJ7  ; 

£1.000,000 

£260.1 0.' 

100,000 

40,600 

27,000 

£800,000 


5 

5 

Sik 

10 

10 

100 

Stk 

1 

1 

6 

5 
Stk 
Stk 


10 

40 
100 

10 

10 

Sik 

Sik 

6 

5 

6 

Stk 


3/- 
2,6 

6';.. 

I     6/- 

i     6/- 
'■     5'\, 

111-49.1 


I     2.6 

'  6% 

6% 
5/ 

44% 
4i% 
'  «)/. 
6/- 
6% 
'44% 
1/6 

8/- 
8/- 
6% 


Anglo-Argentine  Trains  Co..  Ld..Or. 
Do.  5';„  Ctim  Pf. 

Do.  Permanent 

6%  Debenture  Stock,  IH»SH 
Barcelona  Ti ams  Co..  Ltd  ,  Oi  d.    . . 
Do.  5"u Cum  Pf. share 

Do.  6'?o  Debs  .  Ue<i. 

Do.  4i% Red.  Deb. Stk. 

BathElec.Tranis.  Lo.,  Pf.Or. 
Do.  6"„  Cum.  l*f. 

Brisbane  Electi  ic  '1  ram  Investment 
Co.,  Ltd..  Ord.  .. 
Do.  b'\,  (  um.  Pf. 

Do.     4i'V.UtDeb.S.k.,Red. 
Orit.  C  lumbia  r  Ic-.  Rly.  Co.,  Lid.. 
Def.  Ord.  Stock      .. 
►  ref.  Ord.  St  ck     .. 
6"\,  Cum.  Perp.  Pf. 
4A'.'o  Ist  Mort.  Debs. 


Paid  , 
up. 


5 
5 

100 

10 

10 

100 

100 

1 


Closing 
PriceH. 


70,000 


3 

"I'.s 


UO  -  143- 
12  —  12^  : 
9     -  10- 
98       U-l 
id  -100 
fe   -      ^  , 
A-  1' 


10,000  5 

80.000  i  5 

£350,000  .  Stk 

40,000  5 


40,000 

41,446 

£150,000 

70.595 

40,000 

£400,oOO 

£300,000 

40,o00 


5 
5 
Stk 
10 
10 
Stk 
Stk 
10 


Do. 
D.». 
Do. 


5 

5 

100 

100 
100 
10 
40 


Jl: 


3f-     4i 
94  -98* 


,  Vancouver  Power  Db.'  100 

10 

10 

100 

100 


Bri>.  Electric  Traction.  Lid.,  Ord. 

Do.        6%  Cum.  Pref.  . . 

Do.       6%  Perp.  D.  b.  Stk. 

Do.        4%  2nd  Deb.  Stk.  Red .   ' 
Buenos  Ayres  ft   relgrauo  Eieutric' 

Traiut.  Ltd.,  Did.       5 

Do.       "A "6%  Cum  Pref.      .         6 

Do.       "B"  do.  b 

BuenoiAyretElec.Triimt  Co.  (1901) 

Ltd.,  6%  Db.  8tk.,  Red.i  100 


100       103 
lUO  -  lo3 
,   10  J—   10^* 
102     104" 'o 
,  98  —101 
9i-  lOj'  i 

II  —  Hi 

118  —IM 

i  96  —  98 


l-5i 


30,000  ;  10 

£400.000  I  Stk 

£250,000  I  — 

70.000  '  5 

70,000  ,  5 

£300,000  :  Stk 

£80,000  I  Stk 

10.000  '  5 

£50.0uO  !  Stk. 

15,00U  '  10 

13.U00  5 

£50.00J  i  Stk 


16/-    Bournemouth  &  Poole  Elec.Sup.Co.. 
I  Ltd..  Ord.     .. 

Do.        4i%  Cum.  Pref. 
Do.        6%  Cum.  Second  Pf .     . . 
;        Do.        4i%  Deb.  tttock  Red     . . 
Bromley(Keui)  Eleu.Lt.  &  Pr.  Co.Ld  i 
I      Do.     do.    4J%lstDeb.Sik.  Ked. 
Brompton&Kensington  El«fC  Supply 
Co.,  Ltd.  Ord.      . 
Do.        7%  Cum.  Pref.  Shares. 
jCalcutta  Blec.Sup.  Cor.  Ltd., Ord 
Central  Elec.  Sup.Co.,  Ltd..4%Gaa. 

Deb.  S  k. 
iCharing  Cross  &  Strand  Elec.  Sup.: 

Corp.,  Ltd.,  Ord ' 

do.    Ord.  ..  i 

do.  4i%  Cum.  Pref...! 
do.  4';!b  Deb.StK.Red.! 
do.'*Cit>U.idt^rtakmg  ' 

4i%  Cum.  Pref 
do.        do.     (19o3) 
Chelsea  Elec.  S.dy.  C  •.,  Lt.i.,  Ord.. 
Do.        do.    4i%  Deb  Stk..  Re  . 
City  of  Lonuon  Ei.L4htg.Co.,L.d.,0  ! 
Do.       6;,  Cum.  Pref. 
Do.      5%  iJeb.  Sik.,  R^-d       . 
Do.      4A%  2nd  Deb.  Stk  ,  Re 
County  of  London  Elec  Su   ply  »X).,I 
Ltd.,  Ord. 
6'V,  Cum.  Pref       .         ..| 
4A%  Ueb.  S.k.,  Rid. 
4A%  2nd  D  b.  Stk.,  Prv. 
Crts.  h1.  pttid,  R  d' 
EdmundsonV  Elec.  Cor.  LtJ.,  Or 
Do.        6"^„  Cum.  Pre 


4/6 
6/- 

4i"c 

4/0 

3/6 

3/- 
*% 

4/- 


2/3 

4% 
I    -2,3 

I    2/3 

I    2/i 

6/. 

i  ■»/- 

I    6/- 

;  4V.V 
m 


12  -  13i 
9J-10 

a  -u 
loa  -iM* 

i    5J-  H 

101  -IM 


I 


Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 


40 

3/- 
4A"c 
5',Vj 


Do.        4*%l,t     ort.l)b.ritk.Regj  lOj 
Electric  Lighting  ft  irac  ion  Co.    i 
Australia,  L  a  6%  Deb.  8  k.  Ke<i.!  100 
2/-     I  Folkestone  Mec.  Supply  Co..  ud..  tJ  i      6 
4^%  ;  Do^       4i%lstDeb.3t«.,Red.l  lOO 

"      '  10 

6 


Havan-t  Ei»*ctrioiiy  Co.,Lui 
8/ti     H.  ve  Elec.  Li<htiug  Co.,  Lt  i.,  •  ra 
4i%  jlsleot  W.gbt Electric Ligiit ft  Powe 

, ,^  ^ .      ^  Co.,  Ltd.  4i%  Deb.  8look.  Ke... 

160,000  .      1         —    iKalgoorhe  Eleotri-  Pjwer  ft  Ligut- 

21.000        6        6/-     KentmgtouaiidtCnighisondgeEiec- 
I  I        trie  LighUng  Co.,  Ltd..  Ord, 

Stock-'  and  Shares  marked  *  are  quoted  ex-dividend. 


n' 


I  94  —  97* 


100 


86-^ 
lua  -ICJj 

lOi—lC^ 

A-     i 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS- 


Wednesday^  yanuary  nth,  1905. 

COPPER  opened  the  year  with  a  strong  market  and 
remains  active  and  buoyant.  The  home  trade  is 
good,  the  Continent  has  been  a  heavy  buyer  and  con- 
sumption in  the  United  States  is  steadily  increasing.  As 
-a  result  it  has  been  a  little  dillicult  to  buy  except  for 
forward  delivery,  and  those  who  desired  to  till  early 
requirements,  have  had  to  concede  the  higher  prices 
asked.  The  strong  appearance  of  the  metal  has  been 
reflected  in  the  speculative  market,  and  the  quotation 
has  been  firm  at  about  £'69.  The  position  appears  to 
justify  higher  values,  although  yesterday  the  price  receded. 

Tin,  after  a  short  spell  of  depression,  has  exhibited 
symptoms  of  recovery,  the  scarcity  of  spot  metal  on  the 
market  having  induced  speculative  operations  for  the 
rise.  Messrs.  Merton  and  Co.'s  statistics  for  the  past 
month  show  a  decrease  of  721  tons,  excluding  America. 
The  closing  price  yesterday  was,  however,  lower  at 
/131  los.  cash,  ;f  130  15s.  three  months. 

In  the  Iron  and  Steel  Market  there  is  little  or  nothing 
fresh  to  record.  Pig  iron  has  been  firm  without  much 
business  passing,  and  finished  iron  and  steel  has  been 
active.  The  reports  from  industrial  centres  are  fairly 
encouraging,  and  the  trade  outlook  is  tolerably  bright. 
The  new  contract  for  standard  iron  is  now  in  force  and 
many  dealings  have  taken  place  under  it.  The  statistics 
of  Scotch  pig  iron  for  1904  show  that  production  in- 
creased 51,667  tons  and  consumption  increased  97,864  tons. 
Exports  were  lower  and  stocks  show  an  increase  of 
27,356  tons.  Messrs.  Merton  and  Co.'s  circular  gives  the 
stock  of  Middlesbrough  iron  at  192,021  tons. 

In  the  Lead  Market  there  has  been  a  good  speculative 
demand,  and  with  holders  rather  unwilling  to  sell  at 
ruling  quotations  an  improvement  in  values  has  to  be 
recorded. 

Spelter  is  rather  harder,  owing  to  the  large  demand 
for  galvanised  iron,  consumers  still  buying  against  sales 
of  the  manufactured  article.  Producers  are  all  well  sold 
for  months  to  come. 

In  the  Coal  section  large  steam  has  been  unusually 
active  during  the  past  week,  and  prices  have  stiffened 
appreciably  all  round.  The  small  coal  department  is 
good  for  prompt  delivery,  and  house  coal  is  rather  firmer. 

In  the  Shellac  Market  things  are  inclined  to  quiet  down. 


IROM^,  Sec. 

SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 

follows.     Prices  delivered  in  Glasgow  or  equal : — 

Steel:  £  b.  d. 

Siemens'  Steel  Plates,  Marine  Boiler  Quality 6  15  0 

Land         ,,          ,,      6  17  6 

Ship  Quality  Plates 5  IS  0 

Siemens '  Steel  Bars,  Boiler  Quality     6  IS  0 

„     Ship          ,.         6    S  0 

,,    Angles 5    5  0 

Manufactured  Iron : 

Bars— Dalzell 6    2  6 

Best   6  12  6 

,,    Horseshoe     6  12  6 

Angle 6    2  6 

BestAngle    6  12  6 

BestBest  7    2  6 

ExtraBest    7  12  6 

Usual  terms  and  extras.     Special  rates  for  delivery  in  England 
and  export.    Tlie  above  prices  subject  to  alteration  without  notioe. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wi8liaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

Steel  Angles  (Glasgow  ^«  Steel) 6    5    0    per  ton. 


Steel  Ship  Plates  (Glasgow   ^  Steel) 


5  15 


Steel  Bars,  Ship  Quality  (Glasgow  'S^  Steel)    6    5 
Steel  Bars,  Boiler  Quality  (Glasgow  ^  ^ 


Steel) 


6  15    0 


6    5    0 


6    5    0 


The 


Steel  Land  BoUer  Plates  (Glasgow  ^  ^ 
Steel) 

Steel  Marine  BoUer  Plates  (Glasgow  ^  ^ 

Steel)  

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  for  export, 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iroa- 
works,  Coatbridge,  N.B.,  quotes :—  £ 

Bars— Pha?nix    6    5 

Best 6  15 

BestBest    7    5 

ExtraBest 7  15 

Best  Horse  Shoe 6  15 

ExtraB.H.S 7  15 

Extra  Best  Cable 8    5 

Rivet   6    5 

Best  Scrap  Rivet  7.    5 
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AnglbB    i'iMitu 


£    s.  d. 

6    5  0 

b(»»l   6  15  0 

B&lii*  k)tet    7    5  0 


Gas  Tube  iioopu    I'hn  ui\  Boht 


6  15    0 


Ptotes— FUiiui^ 


Best  Boiler 

Bedi  hunt  Boil&r 
EiUa  Best  Boilei- 


Pig  Iron: 


(Witness,  f.a.s.  Glasgow 3 


No. 

£  s. 


Gartsherrie 2 

Sommerlee 2 

Carnbroe    2 

Ltngloan    ..         .,    3 

Oalder 2 

COyde  2  19 

Glengarnock,  f.o.b.  Anlrossun 2  It) 

Bfl^ton  2  15 

DfthneUington.  .,  Ayr 2  15 

Shotti .,  Leith   2  19 


No.  8. 
£  8.  d 
2  15 
2  14 
2  14 
2  13 
2  15 
2  14 
2  14 
2  18 
2  18 
2  18 
2  14 


7  10    (J 

H     0     O 

U    0    (» 


BoUer  Tube  Strips— Phtmix  Best  Best  8    0    0 

▲U  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
uioulb,  Granton,  Liitli.  or  Ardrosean.  5  per  cent,  discount  casb 
monthly. 

Meesrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
Comznission  extra). 


NORTH  OF  BNGLAND. 

W.  WhitweU  and  Co.,   Ltd.,  Thomaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 

W.W.  ^  Bars    6    7    6 

W.W.BestBars  6  17  6 

W.W.  Best  Best    7    7  6 

W.W.  Best  Best  Best 7  17  6 

W.W.  Best  Shoe 6  17  6 

Thornaby  ^^  7  17    6 

Thomaby  Best s  7  6 

Thomaby  BeKt  Best    ...  9  7  6 

Whitwell  SptHjial  Admiralty  Cable    10  0  0 

Spooial  Chain  lion  9  0  0 

Tube  and  Nail  Strips  6  10  0 

W.W.  "^^r  Angle  Iron 6  10    0 

W.W.  BeHt  Anglo  Iron   7    0    0 

Tee  Iron,  to  H  iiurhes  l-nited 7    7    (i 

Terms,  Catli.  Iokh  2^  (nt  cent.  disi*ouiit  on  10th  of  month 
foUowing  deliviiy 

liANOASHIRB. 

The  Pearson  and  Knowles  Ooal  and  Iron  Oom- 
peny,  Ltd.  DalUun  and  Beweey  Forges,  War- 
rington, quote :—  ^^^  gl^ 

£   8     d.  £  s.  d. 

Crown  <BNF)  Bars 6  10    0  7    0  0 

„         ..      Angles    7    0    0  7  10  0 

„      Teee   7  10    0  8    0  0 

..    (WIW)Hoop8    7    0    0  7  10  0 

..      Bheeto    7  10    0  8    0  0 

Ordinary  Bixe^,  F Jk.8.  Liverpool  in  10- ton  Lois. 
Ritras  for  Bizes  and  Culling  an  per  List. 


WOROBSTBRSHIRB. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Orowther,  Ltd.),  Wilden  Works,  near 
Stourport.  quote :-  ^^^^^^ 

aOGOein.  21  G  to  MO 

by  88in.  961n.  by  88bi. 

per  ton.  per  ton. 

Black  Sheets :                                  £    s.  d.  £    s.  d. 

i.Vale"                                10    0    0  10  10    0 

"Shield-*. 10  10    0  ilJ2    5 

"Severn" H  10    0  12  10    0 

"Baldwin  Wilden  B." 12  10    0  18  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal   18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  qaotod 

Extra  widths,  Singles  to  66in..  Doubles  to  56in.,  Lattene  to  46in. 
Extra  lengths.  Single?  to  168in.,  Doubles  to  132in.,  Latlensto 
lOSin. 


i  Patent  Coated  Sheets : 

£     s. 

No.  3  Lead 13  10 

S.V.  Lead    - 15    0 

No.  8Terae   15    0 

S.V.  Teme 16  10 


Singles 

20G  aitoiAG 
to  lOH  to  ft 

by  88in.  by  9Sbi 

per  ton.  per  ton. 

Tinned  Sheets :  £    s.  d.  £    b.  d. 

I  Best  Coke  (Finish)    28    0    0  29  10    0 

„    Charcoal  (Finish) 80    0    0  31  10    0 

Extra     „  „         32    0    0  88  10    0 

I       Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  lor. 
Tin  Plates,  •*  Cookley,  K  "  Best  Charcoal,  £1  78.  Od.  per  box 
;       Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
I       Laltens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  Ion  eztn 
throughout  for  all  brands. 
At  works  less  2^%  for  cash  monthly,  10th  inst. 


d. 

£      8. 

d. 

0 

14  10 

0 

0 

16    0 

0 

0 

16    0 

0 

0 

17  10 

0 

(Galvanized  Corrugated  Sheets : 

•*Phu-nix*'  Brand,  24  G.,  f.o.b.  London,  in  £   s.  d- 

Bundles 1115  0    per  Ion. 

"Blackwall"   Brand,   26  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London 14    7  6 


(Galvanized  Working  Up-Sheets : 

£   s.  d. 

24  G..  f.o.b.  London,  in  Bundles 13  15  0    per  ton. 

STAFFORDSHIRB . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd^StokeHm- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote  :— 

£  s.  d. 

Crown  Bars 6  10  0  per  ton. 

Beet  Bars  (I  to  6in.  wide,  above  i  in. 

thick,  I  in.  to  4  rounds  and  squares)    7    0  0 

Angles 6  15  0 

„      Best 7    5  0 

Ts    7    0  0 

„  Beet 7  10  0 

BeelShoelron    8    0  0 

..    BiTMlron   8    0  0 

„    Best  Bi\^l  (Special) 9    5  0 

„    CaUe    9    6  0 

,.    Sertwing 8    5  0 
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£    8.  d. 

BestTuming  8    0  0  per  ton. 

„    Plating 8    5  0 

„  „     Best  Best  9    5  0 

„     Treble 10    5  0       „ 

Plates 7  10  0 

BestPlates 8    0  0 

„    Boilerplates 8  10  0 

M    Beet  Boiler  Plates 9  10  0 

Treble  Best  BoUer  Plates 12    0  0 

WALBS. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quote  **  Star  "  brand  patent  wrought  nails,  steel  nails,  &c. 

Discounts— 

45  per  cent,  off  1-inoh  to  3-inch  strong  rose  and  all  fine  rose  and 
Sdy.  and  8dy.  pound. 

40  per  oent.  off  8^  inch  to  7-inch  strong  rose  and  lOdj.  and 
SOdy.  pound. 

40  per  oent.  off  all  sharp-pointod  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2^  per  cent, 
difloount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis :— 
2  tons  9/3  per  cwt.  )  ,,,         -o  -^        c^  *.- 

4  cwt.  lots  a^d  upwards  9/6  per  cwt.  j  ^/^  ^""^  ^^^^^^  S^^*^°"- 

Stoel  cut  nails,  8-inch  basis — 

lo'^'lL^/sScwt.      [d/d  any  EaUwa,  Station. 
Slit  rods  (iron)  £7  lOs.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
88  and  86,  Eastcheap,  B.  O.  —  Works :  South 
Wales,  Burry,  Lydney ,  Lydbrook,  and  C^Tmb^wrla, 

fuote: — 

Per  Box. 
f.o.b. 
Wales. 
Ooke  Tin-plates.  £  s.    d. 

C  18}  by  14  1248.  110  lb.  *•  BV »'  0  18    0 

0  20    by  10  225s.  156    „'•  Jumbo  »'         0  18    3 

0  20    by  14  112s.  108    ,.  **  Lydbrook  "    0  12    6 

0  28    by20 112s. 216    „"Lydbrook"    15    3 

Oharcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  »'  Allaway  '»         0  13    3 

BBIiGroM. 

O.  L.  Faulkner,  Suffolk  House,  Laurence 
Pountney  Hill,  London,  B.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  andper  ton  of  1,015  kos.  (2,240  lb.) 
deUvored  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £   s.  d 

Blooms at  3  12  0  per  ton. 

Billets at  3  14  0 

Sheet  Bars   at  3  16  0 

Finished  Steel : 

Bars  at  4  17  6  perton. 

Angles   at  4  18  6 

Tees  at  6    0  0 

Joists at  4  10  0 

Fencing  Standards at  5    10 

Shoeing  Bars    at  6    S  0 

Tyre  Bars at  5    4  0       ,, 

Hall-Bound  Bars at  5    5  0       „ 

Heavy  Bails at  4  10  0 

Light  Bails  at  4  17  6       „ 

Structural  Steelwork : 

Prices  on  application. 


Messrs.   French  and  Smith,    147,    Leadenhmlt 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin:  £    s.   d.       £     s.    d. 

English  Ingots,  f.o.b 

Dis.lJ%Al% 132    0    0  to  132  10    0  per  ton. 

English  Bars,  f.o.b 

Dis.  1J%A1% 133    0    0  to  133  10    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  13110    0  to  131  15    0 

Straits  G.M.B.,  3  months. 

Warehouse,  Net  130  15    0  to  131    0    0 

Australian,  Mr.  Bischoff, 

Warehouse,  Net  132    0    0tol32    5    0 

OOPPBR. 
Copper:  £    s.  d.       £    s.    d. 

Standard    G.M.B.,    cash 

Warehouse,  Net  08    7    6  to    68  10    0    per  ton.- 

Standard       O.M.B.,       3 

months,    Warehouse, 

Net 68  15    Oto    6817    6 

English,  Tough,   Cake  & 

Ingot,      Warehouses, 

Net 71    5    Oto    7115    0 

English,      Best      Select, 

Warehouse  Net   72  10    0  to    78    0    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2i%    79    0    Oto    79  10    0 

English.  Sheets  for  India, 

f.o.b.,  Dis.  24%   76    0    Oto    76  10    0 

Electro,  Warehouse,  Net .      70    0    0  to    70  10    0        „ 

Ore,  ex.  ship    0  12    Oto     018    Operumt. 

Kegulus,       Matte       and 

Precipitate,  ex.  ship,        0  13    3  to     0  14    0        „ 

YELLOW   MBTAL. 

Yellow  Metal : 

£    s.    d.      £   s.    d. 

Sheets,  4  by  4  feet  for 

India  f.o.b.  Dis.  2J% 0    0    6}  per  lb. 

Sheathing      „        , 0    0    6J      ,. 


Silesian  outports.  Net 
Blende  of  50%  Net  .. 
Calamine,  Net  ....... 


SPELTER. 

£    s.    d.  £    8.    d. 

25    2    6  to  25    5    0      per  ton. 

7    0    0  to    7  10    0  „ 

7    2    6  to    7  12    6  „ 


LEAD. 

£    s.    d. 


£    s.    d. 


Enerlish  Pig,  Warehouse,  „    ^  ^ 

,           Dis.  2J% 13    2  6    to    13    5  0    perton. 

i    Spanish,  ex  ship,  DU.  2}%  13    0  0    to     13    2  6 

;   Ijoad  Oreof  70%,  Net 6  12  6    to     6  15  0 

I 

ANTIMONY. 

£    s.   d.  £    s.    d. 

Star  Regulus,  f.o.b.,  Die. 

2J%.   37    0    0    to    88    0    0    perton. 

Ore,  50%,  ex  ship,  Dis.  2J%    800to900 
Crude,  ex  ship,  Dis.  24%...  18  10    0    to    14    0    0 

QUICKSILVER. 

£  8.  d. 

Spanish,  75  lb.,  Warehouse,  Net 7  15    0  per  flask. 

I&lian 7  14   0      „ 
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Soda:  Ash,  Caustic,  48  %,  Ordinary  ...  ,, 

Befined „ 

„    Carbonated,  48  % „ 

„  ,,        58  %    (Ammonia 

Alkali) net 

,,    Bleachers'     Refined     Caustic 

50/52  % net 

Caustic,  White,  77  % „ 

,.      70% „ 

M      60% „ 

„       Cream,  60% ., 

Crystals,  in  bags  

,,  barrels  

Acetate c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England. . . 

Chlorate  net 

Nitrate...ex  quay  Liverpool,    ...  ,, 

Phosphate 

Prussiate  net 

Silicate,  Solution,  140**  Tw 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulphur:  Recovered    

RoU   

Flowers 

2Slnc :  Sulphate   


£   s. 

5  5 

6  5 
5  10 


d. 

0    per  ton. 

0 

0 


4  10    0 


6  10 
10  10 
9  12 
8  12 
8  10 
8  0 
3  7 
16  10 
6  15 


0 

0 

0 

0 

11 

0 

9 

5 

0 

0 

4  10 

1 

12 

1 

15 

4  15 

6  15 

7  10 
6  15 


0 
0 
6 
6 
0 
0 
6 
0 


2 J     per  lb. 

3&  per  lb. 

0  per  ton. 

0        „ 

3g  per  lb. 

0  per  ton. 

6 

0       „ 

0 

0       „ 

0 

0       „ 


MINERALS. 

£    s.    d. 

Barytes:  Lump  Carbonate,  90/92%  8  10    0  per  ton. 

Sulphate,  No.  1,  White 2  16    0 

China  Olay  :  of  various  qualities  for  all 
purposes ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall:  stocks  idso 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome   Ore  :   Basis  50%    ci.f.  British 

Ports ^...    3    7    6 

Manganese :  Lump  c.i.f.  Liverpool  lO^d.    per  metallic  unit. 

Oohre :  French  JC f.o.b.  Rouen,  net    2    5    0  per   ton. 

„     JF 6  10    0 

Talc  :  (French  Chalk) c.i.f.  Liverpool    3  10    0       , , 

OILS,  etc. 

£    s.    d. 
Aniline  Oil net    0    0    4}  per  lb. 

„       Salt ,004},, 

Castor  Oil :  French,  1st  pressure,  f.o.b. 

Marseilles  less  1J% 20    0    0    per  ton. 

English,  1st  pressure,  f.o.r. 

HuU,  less  2i% 21  15    0       ,. 

Cocoa  Nut  Oil :    Ceylon,  ex   store  Man- 
chester  net  31  10    0 

Cochin,  ex  store  Man- 
chester  net  33    0    0 

Cotton  Seed  Oil :  Refined  at  Hull,  less 

24%  naked  14  17    6 

Edible... at  Hull,  less 

24%  naked  15    7    6 

Qlycerine  :  Crude,  80%    ..net  31    0    0 

Unseed  Oil:    Raw at  Hull,  less  2}% 

naked  18  10    0       „ 

BoUed at  Hull  Ie6s2i% 

naked 14  10    0       „ 

Starch:  American  Pearl... at  Manchester, 

net    9    0   p 

Dtxtrine „  „    18    0    0 

Farina „  „    15  15    0 

Shellac:  Standard  TN  orange  spot 165/-     per  ewl. 

Mareh  deliTery 145/- 

Turpentine  :  American at  Liverpool  88  10    0  per  ton. 

Russian    at  Hull... net  18  10    0       „ 


Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 


Timber. 


COLONULL  WOODS. 


Quebec  Square  White  Pine...  i 
Quebec  Wanej  Board  Pine... 
St.  John  Pine,  18  in.  average 

Lower  Ports  Pine 

Quebec  Red  Pine 

Quebec  Oak,  1st  quality 

Quebec  Oak,  2nd  quality    ... 

Ash     

Elm    

Hickory 

Quebec  Birch    

St.  John  Birch 

Birch  Planks 

Spruce  Spars    

Deals. 

1st  quality  Quebec  Pine per  std, 

2nd   do.  do.  

3rd    do.  do.  

St.  John,  N.6.,  etc.,  Spruce 
Lower  Ports  Spruce 

Spruce  Boards 


£ 

s. 

d. 

£  s.   d. 

Bub.  ft.  0 

1 

9  too    8     0 

0 

2 

8 

0    8    9 

0 

2 

3 

0    8     3 

0 

8 

0    18 

0 

6 

0    2     0 

0 

9 

0    8    8 

0 

6 

0    2    6 

0 

6 

0    2    8 

0 

0 

0    8    9 

0 

0 

0    2    6 

0 

6 

0    2    3 

0 

6 

0    2    0 

0 

0 

9 

0    0  11 

0 

0  10 

0    10 

std.    22  10 

0to82  10    0 

17 

0 

0 

22    0    0 

11 

10 

0 

18    0    0 

6  10 

0 

6  15    0 

6 

0 

0 

6  10    e 

5  10    0       6    0    0 


UNITED  STATBS,  etc.,  WOODS. 

Pitch  Pine. 

£    s.   d.       £  s.  d. 

Hewn per  cub.  ft.  0    1    8  to  0  1    8 

Sawn „           0    0  10       0  16 

Planks,  Stowage  „           0    0  10       0  10 

Board8,Prime per  std.    12  10    0     16  0    0 

Oak  Timber percub.ft.  0    16  0    2  6 

Oak.Planks  ,.         0    16  0   2  1 

Bast  India  Teak per  load  12    0    0  16    0  0 

Greenheart „         6  16   0  7  10  0 

BUROPBAN  WOODS. 
Timber. 

£    s.  d.       £   s.  d. 

Riga  Redwood  percub.ft.  0    1    9  to  0    2    » 

Dantzic    and    Memel    Fir, 

Crown    ^ ,  0    2    1       0    2    6 

Dantzic    and    Memel    Fir, 

Middling   „  0    19       0    1  11 

Stettin   „  0    19       0    1  11 

Swedish „  0    12       0    14 

Riga  Whitewood ,,  0    13       0    16 

Norway  Mining  Timber „  0    0    9       0    0  10 

Dantzic  and    Stettin,  etc., 

Oak „  0    2    6       0    8    0 

Norway  Spars ,,         0    12      0    19 

Deals. 

Red  Archangel  and  Onega, 

1st  quality per  std. 

Bed  Archangel  and   Onega, 

2nd  quality    ,, 

Red  Archangel  and  Onega, 

8rd  quality    ,» 

St.  Petersburg,  1st  quality...         „ 
Do.  2nd      „    ... 

Gefle  

Wyborg „ 

Uleaborg   „ 

Gothenburg  


19    0    0     21    0    0 
16    0    0     17    0    0 


12  10 

0 

15    0 

0 

16    0 

0 

17  10 

a 

14    0 

0 

16    0 

0 

14    0 

0 

17  10 

0 

12    0 

0 

13  10 

0 

12    0 

0 

18  10 

0 

14    0 

0 

17  10 

a 
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IiBIOBSTBRSHIIlB. 

The    Nailstone    OoUiery  Company,  I^ioester, 

quote.     Price  per  Ton  at  Pit   of   20  Cwt.,  with    )  Cwt.    per 
Ton  for  wastage:  -- 

Upper  Main  Seam.  s.  d. 

IfunCoAl 7    6 

Best   Hard  Steam  (hand  picked,  as   used   by  the 

Bailway  Companies)   6    0 

Beat  Hard  Steam  CJobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

FineSlaek    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The  Mamiers  Colliery  Co.,   Ltd.,   of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilbum  Coal :  s.   d. 

Beet  London  Brights 9  9 

Large  Nuts  (1 J  to  3J)    9  6 

SmaU  Nuts  (}  to  li) 6  0 

BoughBrights    6  0 

Peasdto})    6  0 

Slack    8  6 

2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

M    Nuts  7  3 

Hards  (Goad  Steam  Coal)    8  0 

Bakers*  Nuts  (P  to  2") 6  6 

Slack    8  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.    d. 

BestMainCoal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

BestCobbles 7    3 


NOTTINGHAMSHIRE. 

The  Diffby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Diffby  Coal: 

Stsam.  s.    d. 

Best  Hand  Picked  Hard  9    o 

SteamHard    7    9 

HardNuts 7    0 

Oedling  Colliery. 

High  Hazkl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  $  to  2  in.  cube 5    6 

SraiM.— Top  Hard. 

BeetHard  9    0 

HardSleam    8    0 

Cobbles    7    0 


CHEBftlClLILiS    AJifJ> 


CHEMICALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square* 

Manchester,  quote: 

£  s.  d. 

Acids:  Oxalic 0  0    2|per  lb. 

Picric,  Crystals 0  0  11        „ 

Tartaric  at  Manchester  ...    0  0  10}      „ 


Acetate  of  Lime :  Brown  at  Manchester  net    8 
Grey  „  ..  11 

Alumina:  Alum,  Lump, loose 5 

„        „        in  casks  5 

,,    Ground,  in  bags  5  16 

Sulphate  of  Alumina,  14%  4  10 

I   Ammonia :  Carbonate 0    0 

!  Muriate  Grey    f.o.b.  Liverpool  24    0 

Sal-ammoniac,Lump,  lets,  del<**  U.K.  42    0 

,,      2nds,        „         40    0 

Sulphate f.o.b.  Liverpool  12  15 

Arsenic  :  Best  White  Powdered    net  12    0 

Bleaching  Powder,  35%  „    4    2 

Borax  :  British  Refined  Crystal „    12    0 


0  par  ton. 

0  „ 

0  „ 

6  .. 

0  .. 

0  .. 
3|  per  lb. 

0  per  tarn. 

0  .. 

0  „ 

0  ., 

0  ., 

6  .. 

0  ., 


Coal  Tar  Products : 

Benzole,  50, 90  % „ 

90% „ 

Carbolic  Acid  Crystals,  84/85''  C. . . .    , , 

„        ,.  „        39/40^C 

„    Liquid,   97/99%    ...    „ 
„    Crude,62J%  ateO'F. 

f.o.b.     „ 

Creosote,  ordinary  good  liquid , 

Naphtha,  Crude,  20  %  at  120*"  C. . . .    , , 

„      Solvent,90%  atlWC.f.o.b  „ 

„  95%atl60*'C.    „    „ 

„  90  %  at  190'*  C.    „    „ 

, ,      Rectified,  flash  point  over 

78"  F f.o.b.    „ 

,,      Rectified,  flash  point  over 

lOO'F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    „ 

Copperas  :  Green,  in  bulk ,, . 

,,        barrels  f.o.b.  L'pool  ,, 

Cake „ 

Copper:  Sulphate 


0  0  8  pergaL 

0  0  9i      „ 

0  0  6|  per  lb. 

0  0  7J  .   „ 

0  0  9  per  gaL 


0 
0 
0 
0 
0 
0 


2    2 
0     1} 
0    8 
0    8i 
0    9i 
0  10} 


0  on  ., 
010  „ 

1  13    0  per  ton. 

0  12    6  „ 

1  19    0 

I     '2    ^  „ 
23    0    0 


Cyanides:  98%  minimum f.o.b.    net    0    0  8    per  lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

,,  Foreignc.i.f.U.K24    5  0 

Grey  21    0  0 

„  ,,        Brown  at  Manchester  1()  10  0 

Nitrate 23    0  0 

Litharge,  Flake 15  10  0 

Powder 16    0  0 

Red   Lead,   Genuine,  c.i.f.  London 

less  5%  15  10  0 

White    „  „  Dry    „      „      „  16  16  0 

Naphtha(Wood):Mi8cible,60o.p 0    2  10  per  gal. 

Solvent 0    2  7        „ 

Potash:  Bichromate...  delivered  England...   0    0  8  per  Ibw 

Carbonate,  90/92%  ...ci.f  Hull  ...18    0  0  per  ton. 

Caustic  75/80% ...2010  0       „ 

Chkrato net  0    0  8j^  per  lb. 

Montreal in  Store,  Liverpool  85    0  0  per  ten. 

Pmsdate,  Yellow net   0    0  4}f  per  lb. 
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Soda:  Ash,  Oaustic,  48  %,  Ordinary  ...  ,, 

»)         M        ti        Refined „ 

„    Carbonated,  48  % „ 

„  ,,        58  %    (Ammonia 

AlkaU) net 

„    Bleachers*     Refined     Caustic 

50/62  % net 

Caustic,  White,  77  % „ 

„      70% „ 

„      60% „ 

„       Cream,  60% ., 

Crystals,  in  bags  

barrels 

Acetate .Voii.f.  Hiiii  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England. . . 

Chlorate  net 

Nitrate...ez  quay  Liverpool,    ...  ,, 

Phosphate 

Prussiate  net 

Silicate,  Solution,  140''  Tw 

Sulphate  (Glauber  Salts) 

„        (Saltcake,  95%) 

Sulphur:  Recovered    

RoU   

Flowers 

2Slno :  Sulphate  


£   s. 

5  5 

6  5 
5  10 


d. 

0    per  ton. 

0 

0 


4  10    0 


6  10 
10  10 
9  12 
8  12 
8  10 
3  0 
3  7 
16  10 
6  15 


0    0 

0    0 

11    0 

9    5 

0    0 

4  10 

1  12 

1  15 

4  15 

6  15 

7  10 

6  15 

0 
0 

6 

6 

0 

0 

6 

0 

0 

2i     per  lb. 

3&  per  lb. 

0  per  ton. 

0 

3g  per  lb. 

0  per  ton. 

6 

0       „ 

0 

0       „ 

0       „ 

0       „ 


MINERALS. 

£    s.    d. 

Barytes:  Lump  Carbonate,  90/92%  8  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

Ohina  Olay  :  of  various  qualities  for  all 
purposes ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall:  stocks  idso 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome  Ore  :   Basis  50%    ci.f.  British 

Ports ^...    3    7    6 

Manganese :  Lump  ci.f.  Liverpool  lO^d.    per  metallic  unit. 

Oohre :  French  JC f.o.b.  Rouen,  net    2    5    0  per   ton. 

„     JF 5  10    0       „ 

Talc  :  (French  Chalk) ci.f.  Liverpool    3  10    0       „ 


OILS,  etc. 

£      8.     d. 

Aniline  Oil net    0    0    4}  per  lb. 

„       Salt 0   0   4j    „ 

Castor  Oil :  French,  1st  pressure,  f.o.b. 

Marseilles  less  1J% 20    0    0    per  ton. 

English,  1st  pressure,  f.o.r. 

Hull,  less  2i% 21  15    0       .. 

Oocoa  Nut  Oil:    Ceylon,  ex   store  Man- 
chester  net  31  10    0 

Cochin,  ex  store  Man- 
chester  net  33    0    0 

Cotton  Seed  Oil :  Refined  at  Hull,  less 

2i|%  naked  14  17    6 

£dible...at  Hull,  less 

2}%  naked  15    7    6 

Qlycerine  :  Crude,  80%    net  31    0    0 

Unseed  Oil:    Raw atHuU,  less  2}% 

naked  13  10    0       „ 

BoUed at  Hull  less  2}% 

naked , 14  10    0       „ 

Starch:  American  Pearl... at  Manchester, 

net    9    0   p 

Dextrine „  „    18    0    0 

Farina „  „    15  15    0 

Shellac:  Standard  TN  orange  spot 165/-     pefewl. 

March  deUTery 146/- 

Turpentine  :  American at  Liverpool  38  10    0  per  ton. 

Russian   .at  HQll...net  18  10    0       „ 


Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£    s.  d.  £  s.   d. 
Quebec  Square  White  Pine...  per  cub.  ft.  0    1    9  to  0    8    0 

Quebec  Waney  Board  Pine...         ,.           0    2    8  0    8    9 

St.  John  Pine,  18  in.  average        „           0    2    3  0    3     3 

Lower  Ports  Pine 0    13  0    18 

Quebec  Red  Pine ,.           0    16  0    2     0 

Quebec  Oak,  1st  quality ,           0    2    9  0    3    3 

Quebec  Oak,  2nd  quality    ...         „           0    16  0    2    6 

Ash     „           0    16  0    2    3 

Elm    „           0    3    0  0    3    9 

Hickory ,           0    2    0  0    2    6 

Quebec  Birch    ,,           0    16  0    2    3 

St.JohnBirch „           0    16  0    2    0 

Birch  Planks ,.           0    0    9  0    0  11 

Spruce  Spars    ,,           0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine per  std.    22  10    0  to  82  10    0 

2nd    do.            do „         17    0    0  22    0    6 

8rd    do.            do ,          11  10    0  13    0    0 

St.  John,  N.B.,  etc.,  Spruce           „           6  10    0  6  16    0 

Lower  Ports  Spruce ,,           6    0    0  6  10    0 

Spruce  Boards ,,          6  10    0  6    6    0 

UNITBD  STATBS,  etc.,  WOODS. 

Pitch  Pine. 

£    s.   d.  £   s.  d. 

Hewn per  cub.  ft.  0    1    3  to  0    1    8 

Sawn „           0    0  10  0    16 

PUnks,  Stowage  „           0    0  10  0    10 

Boards,Prime per  std.    12  10    0  16    0    0 

Oak  Timber  pcrcub.ft.  0    16  0    2    6 

Oak.Planks  ,.         0    16  0   2    1 

East  India  Teak per  load  12    0    0  15    0    a 

Greenheart „         6  16   C  7  10   0 

EUROPEAN  WOODS. 
Timber. 

£    s.  d.  £    s.  d. 

Biga  Redwood  per  cub.  ft.  0    1    9  to  0    2    » 

Dantzic    and    Memel    Fir, 

Crown „           0    2    1  0    2    6 

Dantzic    and    Memel    Fir, 

Middling   „           0    19  0    1  11 

Stettin  „           0    19  0    1  11 

Swedish „           0    12  0    14 

Riga  Whitewood ,,           0    13  0    16 

Norway  Mining  Timber ,.           0    0    9  0    0  10 

Dantzic  and    Stettin,  etc.. 

Oak „           0    2    6  0    8    0 

Norway  Spars ,.         0    12  0   19 

Deals. 

Red  Archangel  and  Onega, 

1st  quality per  std.    19    0    0  21    0    (^ 

Bed  Archangel  and   Onega, 

2ndquaUty    „         16    0    0  17    0    0 

Red  Archangel  and  Onega, 

8rd  quality    ,.         12  10    0  16    0    0 

St.  Petersburg,  1st  quality...         ,.         16    0    0  17  10    0 

Do.          2nd      „ 14    0    0  16    0    0 

Gefle  „         14    0    0  17  10    0 

Wyborg „         12    0    0  13  10    0 

Uleaborg   12    0    0  18  10    0 

Gothenburg  14    0    0  17  10    0 


io8 
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Compiled  expressly  for  this  journal  by  Mmsts.  Frnw^  and  Rowlia«s<m.  EnginMriAC   Patent  Acmts,  28,  N«w 

Brid<«  Street,  I«ondon»  £•€••  and  at  Manchester. 


Copies  of  Sptcificatiotis  may  be  obtairud  at  the  PatetU  Office  SaU  Branch,  jj,  Southampton  Buildiiifis,  Chmnctry  Lane,  W.C^  at  the 

uniform  price  of  3d. 


NEW    PATENTS    APPLIED    FOR. 

VbCB  Ritcats  have  been  commttoicated  the  names  of  tlie  commi 
cators  arc  firiatcd  in  italics. 


a831t-    T.  H.  C  Homeraham,  Bradford. 

improvements  in  :ind  relating  to  syphon  Inbricators. 


Dtc 


a8«)18.    G.  W.  DealUn,  WolTerhampton, 

An  automatic  dinerential  pump.. 

88319.     T.  Taylor. 

'    in  steam  boilers. 


Dec 


27th.— 

.:7th.— 

liaacheater       Dec.   27th.— Improve- 

28335.  £•  Mackay,  Glaaco^r.  Dec.  27th.— Improvements 
in  engine  indicators. 

88338.    R.  A.  GrIfBtha  and  H.  MUla»  Handaworth. 

Dec  27th.— Improvements  in  means  tor  labricatiug  revolvinji  sbiifts 
and  spindles. 

88.339.  F.  W.  Hampahire.  Derby-  Dec.  J7th.— Improved 
contrivances  in  connection  with  machines  for  delivering  mea>ured 
qnantities  of  materials. 

88*353.    F.  W.  Hiird*  Glaacow.    Dec.  37th.     Impvovements 

ia  coal-cntting  machinery'. 

Dec.  27th. — Improved 


88»385.     J.  Hamp,  Manchester. 

ncans  for  securing  wheels  to  axles. 


88379.    C 

bearing  for  vertical  shatts  or  spindles. 

88387.    J.  Coalter.  London.     Dec.  27th. 
antomatic  screw  cutting  and  turning  lathes. 

88358.   J.  C.  Parker.  London. 

in  steum  generators. 


88390.       E.  S.    Bond.  Birmingham.       De< 

provcments  in  tronamitttion  gear  fivr  high-speed  engines. 

88,48l.    F.  C.  Keith,  London.    Dec.  27th 
rotary  engines. 

Dec.  27th. — Imprr)ved 


Dec.  27th. — An  improved 

Improvement  in 

Dec.  27tb.  —  Impnivenents 

27th.— Ini- 

Improvements  in 


88.411.     C.  Bennett.  Birmingham. 

neans  for  propelling  ships. 


88,418.    A.  W.  Death.  Leicester. 

in  stx^  valves. 


Dec.  27ih.--Impri>vcments 


88,449.     J.   Wilkinson.    London.     Dec.    27th.    Governing 
mechanism  for  turbines.    (Date  applied  for,  Feb.  23rd.  1904.) 

88,458.    J.  Wilkinson.  London.    Dec.  27th.  -Impn>vcnieiits 
in  elastic  Huid  turbines.    (Date  applied  f«>r.  Mar.  4th.  1904.) 


18330.    T.K.  North.  London. 

boilers  for  the  genenition  of  ste:un. 


88,478.    D.  Mills, 

pmnps. 


_^ P.  li.J.WllHs,Kfat| 

— buproveniRits  in  rotary  steam  c 


Dec.  STth. 


:.<<ih.  -Improvements  in 
Dec.  2Sth.— An 


28.538.     A.  A.  C.  Snggate.  Manchester. 

impn>ved  stress-strain  indicator. 

28339.    E    DecaoTille.  London.    Dec.  28th.    Xa.  improved 

combined  autoclave  and  hvdraulic  press.    (D:ite  applied  for.  Sept  Iflkh, 
1904) 

28.541.  T.G.  Tlunniiaon,  London.  Dec.  28th.— Improve- 
ments :n  propellers.    (Date  applied  for,  Feb.  1  ith.  1904). 

28357.  A.  £.  Brin^nnann.  Sutton.  Dec.  2Mth.— EciMumic 
crankless  engine  to  be  driven  by  compres^cd  air.  or  by  steam,  or  by  a 
sti  »red  force,  created  by  explosion. 

28371.  The  Warwich  Machinery  Company.  Ltd., 
and  F.  Samnelaon,  London.  Dec.  2Hth.— Impnivtments  in  and 
relating  to  steam  turbines. 

28388.    T.  Del^Ule.   and    £.  Mennig,   London.    Dec 

28th.— Means  and  apparatus  iov  ettecting  the  >uppiy  and  ezhamt  of 
steam  to  and  from  steam  engines  working  uith  sliue  valves. 

28,825.  E.  P.  A.  VUlette,  London.  Dec.  28th— ^An 
improved  s}-stem  for  rapidly  stopping  vessels  travelling  at  full  speed. 

28327.  W-  P-  Thoaapaon,  London.  Dec.  zHth.— Improve- 
ments relating  to  turbine  engines  driven  by  combustible  gaaesu 
<£.  UhUnhutK  f  ranee.)  ^^ 

28,881.  J.'Sharp,  Glaacow.  Dec.  21^.— Improvements  in  and 
relating  to  rotary  exhausters  and  applicable  to  pumps  or  engines. 


88^451.  J-  Wilkinsoot.  London.  Dec.  27th.  Improvemenis 
in  and  m  connection  with  stuffing  boxe>  for  turbine  shafts.  (Date 
applied  for.  Mar.  8th,  i<;o4.) 

88,453.  J.  Wilkinson,  London.  Dec.  27th.  -Governing 
mechanism  for  turbines.    (Date  applied  for.  July  23rd,  1^04.) 

88,483.  B.  J.  B.  Mills,  London.  Dec.  27th.  An  antomatic- 
ally  closing  cock  or  valve.    ( I'ony  Bkin  and  E.  *iaUc,  France.) 

88,489.    F.  Mitchell  and  H.  H.  P.  8enhrook.  London. 

Dec.  37th. — Improvements  in  and  relating  to  variable  speed  gears. 


Dec    27th.—  Improvements  in  air 
Improvements 


88,475.    E.  B.  Taylor.  London.   Dec.  27th. 
{n  and  relating  to  mechanical  underfeed  stokers. 

88^477.     L.  B.  Cofwoy,  f  imdon      Dec.  27111.— Improvements 
in  and  relating  to  apparatns  for  indicatiog  or  recording  speed. 


28.699.    TheExpnnaionTiirbiL 

H.  A.  Bock.  London.    Dec.  2i>th.— Improvements 
to  riuid  pressure  tturbines  oc  rotary  engines. 


Syndicate  Ltd.,  and 

in  or  relating 


28.761.     G.  R.  Sisterson  and  G.  Mitchell.    London. 

Dec.  2Qth — Improvements  in  conntction  with  cylinders  and  valves  for 
locomotive  and  other  engines. 


28,768.     P.  Holtsmann,  London. 

ments  in  removable  seats  tor  pump  vulve& 


Dec.  20th.— Improve- 


28.771.  F.  J.  Cole.  London.  Dec.  2i»th.— Improvements  in 
steam  boilers,  superheaters. 

28.772.  F.J.  Cole.  London.  Dec.  2gth— Im.-rovementa  in 

steam  boiler  superheaters. 


(jr.  Buchmum,  CS,A.) 


RECENT  SPECIFICATIONS. 

VALVES. 

J.  Hopkinaon  and  Co.,  Ltd..  J.  Hopkinson,  and  B. 
Kilbom,  Hoddersfield.  May  28th.  1904.— Refers  to  improve- 
ments in  the  prior  patent.  No.  3779()/ 1(^3.  wherein  is  described  a  screw- 
down  stop  valve  of  the  mushroom  type,  in  which  two  valves  ace  tmil, 
working  in  opposite  directions  and  arranged  on  opposite  sides  of  a 
seating-Hoor  or  partition.  Said  valves  are  connected  together  throng^ 
their  actuating  mechanism,  and  are  arranged  to  close  on  to  the  antiiMf- 
floor  from  opporite  sides  thereof,  and  to  nip  said  door  when  cioaid. 
without  straining  the  valve  casing  or  tkringing  one-sided  | 
bear  on  the  seating-floor  by  the  dosing  means.    In  carryi 

invention  we  cmploTed  for  one  of  the  valves  a  tabular  l. .^_ 

nected  to  a  bridge  oaviog  a  Undtsd  movement  on  fixed  gBklcs«  the 
spindle  of  the  otber  valve  being  arranged  to  pass  throogh  the  afoiMld 
««h..i«>  «|rf.wn^  ^i.^  ^^"^  ..■>«»«^^^  ♦»>  M.^  ^^-^H^  liy  >  ■  .  ^Tinsilciil 
sleeve.  Inthiscooslrnctfott^tlisrefare.theconnsctioosneooaceatrtc 
Kow«  according  to  the  pMssnt  tovention,  the  same  arraamastaft  is 
employed  for  olppiag  the  seating  floor,  but  the  CQOcentrIc  «a88BncBt 
oi  spindles  Is  dispensed  witb.aifl  In  Uentfaarcof.tbevrivetnJtaSEsm 
pmmd  out  ta  opposite  directions  tbrongh  ttdsosoppasile  sldmef  the 
cmtg^uo  thst  no  spindle  panes  thmo^i  the  tTmrneChfae  in  the 
pertiDKM  as  hsntofion.  and  tbe  splndlis  ne  adi 
8Htfl«g or  b]r  conaeetsd  tovsrs or  rods  and  screwa 
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STEAM  TRAP  UNION. 

LrftAc«9ter  and  Tonge,  Ltd*,  and  J.  Butterwortti, 
Fcmdlelon,  Manchester.  Keb.  23,  1904,  -  Heiers  to  a  dirt  aircslvr 
Mnd  uniun  i:umbiiJLd  ior  use  with  steam  trapaand  sniinilar  .ippllamccs.  In 
iffdcf  t*t  prevent  tUrt  or  other  solid  matter  entering!  the  irap  and 
damaj^in^;  tlic  worliing  parts,  a  racE-il  sieve  i*i  fitttrdl  in  the  C'eatre  of  .t, 
specially  Lonslructed  imion  alt.ichecl  t^  the  inlet  of  itie  trao-  The 
union  ia.  made  of  two  nictai  plates  or  discs  fastened  logc-ther  by  four 
bolts,  st litis  cjr  screu^i  with  a  metal  sieve  Interposed  between  them. 
The  b()lL>holc«  in  the  pl;itei,  are  slotttd  so  that  one  hiilf  of  the  union 
may  be  twit- ltd  on  I  he  other  hall  >ufliciMitIy  to  allnw  tlie  Hoat  in  the 


FIG.    2. 


FIG.    r. 


trap  to  be  set  higher  or  lovvtr.  no  as  to  compcnbate  for  v,e.ir.  An  inlet 
i^ipmvided  in  the  edge  01  one  half  of  tlie  union  as  well  as  hi  the  cenlje, 
so  thiit  cithiT  inlet  <caq  be  o^-d  to  suit  the  drain-pipe  arrairtgcments. 
Atso  by  shifting  one  half  of  the  union  on  the  other,  the  inlet  ixi  the 
edfle  cin  be  UKide  tu  tulte  np  four  different  positions  at  right  angtcii  to 
each  Mthcr.  for  the  same  purpose.  Provision  ia  also  made  for  fitting  a 
mud  tap  in  the  buttom  edge  of  rhe  union  so  that  the  dirt  arrested  by  the 
sieve  can  l^e  blown  off. 

PRESSURE  GAUGES. 

Scbaffer  and  Budenber^,  Ltd.,  Manchester  (coirunum- 
cation  trotii  Scbaficr  antl  Hudenhtrg.  G.M  B  H.  of  xM^gdebnrg-Buckau, 
Germany),  Feb,  jrd,  1904.  —  The  improveniienl*  relate  to  pressure  and 


Fit;-    I. 


FfG,    2. 


diminitihed.  The  itarae,  bratkct  or  the  like  whkh  arc  to  aupport  the 
different  t^balts  are  stamped  out  of  sheet  metal  which  nerd  only  be 
of  sufiicient  thickness  lo  possess  the  required  structural  strength,  aiidia 
f uroiMlied  at  the  proper  point  with  a  bush  or  bushes  ur  liner  ol  nickel, 
bronze,  or  other  suitable  bearing;  metaU  secured  in  place  within  the 
>l;impiog  and  burcti  lo  the  rct|iJired  si/.e,  to  form  a  bearing  for  the 
shaft.  The  holes  in  the  stampings  for  the  reception  of  the  bnshes  may 
be  formed  In  any  d«ircd  manner,  and  arc  conveniently  pnnuhed  out 
at  the  same  time  as  the  stamping,  these  bcishea  are  -"iecured  in  place  by 
^c^cvvinJ;  rivets,  soldering,  or  other  nieans.  The  drawings  shuw  views 
of  a  frame  cumi^ting  of  twn  p,irallel  ;tnd  oppositLly  dispitsed  titimped 
plates. 

MECHANICAL  3TOKERS, 

John  Vlcarst  Thomas  VIcmrs,  and  John  Vicars,  of 
EftfleatOB,  Lanes.  Feb.  4,  [<-jo4.— The  object  of  this  inveniton  i^ 
to  c«nHtruci  and  arrange  mechanical  tjtnkers  tn  a  nimpic  manner  so  that 
the  stolcers  may  be  readily  attached  to^  or  detached  from,  a  boiler*  while 
a  tight  joint  is  always  maintained  between  the  stoker  frame  and  the 
boiler  when  attached  ;  and  the  stoker  ii  free  lo  move  in  or  out  with  the 
exp.'insion  of  the  boilct.  The  batk  i^art  t>f  the  stoker  frame  is  provided 
with  studs  and  set  bolts  adjustable  in  sUiiis.  The^e  studio  rest  upon  the 
fiinnace  rings,  or  on  the  ed|jes  of  the  openings  in  the  front  plate  of  the 
boiltr  and  support  the  weight  of  the  back  part  of  the  stoker  ^t  this 
point.    To  keep  the  stoker  frame  ctoaeiy  in  crinlact  with   the  t>oiler 


the  LlJc«  gauges,  and  their  object  is  to  conslmct  certain  parts  that  the 
wear  and  tear  which  has  hitherto  taken  place  between  the  quadrant 
and  pinion  or  equivalent  parts  with  rcsultintJ  inaccuracy,  shall  t^targely 


FIGS.    1    AND   2, 

fronts  the  back  parts  of  the  frames  are  connected  bv  long  bolts  to  the 
brackets  ca' rj'ing  the  back  bearers  uf  the  tlrehars.  this  avoids  making 
holes  in  the  front  plate  of  the  boiler  for  s^ccuring  the  stoker  frame  to. 
The  front  parts  of  the  stoker  frames  are  provided  with  slides  which  rest 
upon  guides  in  unright*  secisrc<l  to  the  ground.  The  uprights  have 
bolts  which  pais  through  slots  in  the  fttitker  frames  su  that  such  frames 
are  firmly  secured  to  the  uprights  while  allowing  of  longitudinal 
motion.  'At  the  same  time  these  uprights  support  the  greatest  part  of 
the  weight  of  the  Moker  and  fuel  so  that  but  httle  strain  Is  on  the  boiler 
front. 


CALENDARS. 

From  ^!essrs.  W,  H.  Willcox  and  Co.,  Ltd.,  oi  23, 
Sotjlhwiuk  Street^  S.E.,  wc  have  received  a  **  dale  rc- 
inembraiTcer  *  for  1905,  printed  in  two  coloors  and 
^suitable  lor  hanging  on  the  wall. 

A  substantial  wall  calendar  received  fnun  Messrs. 
R-  Y,  Pickering  and  Co.,  Ltd.,  of  Wishaw,  incidentally 
calls  attention  to  their  railway  motor  carriages,  samples 
of  rolling  stock,  etc, 

Messrs.  Robert  A.  Thompson  and  Co,,  Ltd.,  Colonial 
pubhsherti,  wholesale  exporters  and  importers  of  periodi- 
cals, of  5,  Tudor  Street,  EX.,  have  issued  an  artistic  card 
calendar  printed  in  silver  and  blue  on  a  dark  red  ground. 
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NEW    CATALOGUES- 


"THE    METRIC    FALLACY." 

By  Frederick  A.  Halsey,  and  **  The  Metric  Failure  in  the 
Textile  Industry.'"  By  Samuel  S.  Dale.  U.  Van 
Nostrand  Company,  New  York.  E.  and  F.  X.  Spon. 
4s.  6d.  net. 
This  emphatic  protest  against  the  introduction  of  the 
Metric  system  is  the  outgrowth  of  a  paper  pre- 
sented about  two  years  ago  to  the  American  Society 
of  Mechanical  Engineers.  Without  entering  into  any 
species  of  partisanship  we  cannot  avoid  admiring  the 
vigour  and  enthusiasm  with  which  the  writers  attack 
their  subjects.  They  remark  that  Anglo  -  Saxon 
niitions  are  the  only  ones  that  have  ever  dealt  with  the 
subject  of  weights  and  measures  in  a  rational  manner, 
and  **  with  their  system  of  weights  and  measures  as  a 
foundation,  the  English-speaking  people  have  built  up  the 
greatest  commercial  and  industrial  structure  the  world 
has  known.  This  system  they  are  asked  to  abandon  for 
the  benefit  of  others  at  a  cost  that  is  beyond  estimate,  and 
for  compensating  advantages  that  to  themselves  are 
wholly  trivial  and  imaginary.'  Among  others  the  work 
aims  at  establishing  the  following  propositions  :  That  as 
shown  by  the  experience  of  other  countries,  the  changing 
of  a  nation's  system  of  weights  and  measures  is  a  task  of 
enormous  difficulty,  and  is  attended  by  widespread 
confusion  ;  the  adoption  of  the  metric  system  involves  the 
destruction  of  all  mechanical  standards  ;  and  that  the 
prosperity  of  foreign  trade  in  nowise  requires  the 
adoption  of  the  system  as  a  basis  of  manufacture. 

"ALTERNATING  CURRENTS. 

By  Alexander  Russell,  M.A.,  M.I.E.E.  Volume  I.  Cam- 
bridge Physical  Series,  C.  J.  Clay  and  Sons.  12s.  net. 
The  desirability  of  collecting  together  and  examining 
the  mathematical  theorems  which  electricians  constantly 
utilise,  has  been  accentuated  by  the  rapid  advancement 
that  has  been  made  in  the  application  of  alternative 
currents  to  industrial  purposes.  In  this  connection,  Mr. 
Russell's  work  when  completed,  should  prove  invaluable 
to  the  working  electrician  or  the  advanced  student  ;  the 
present  volume  opens  with  a  resume  of  the  theorems  and 
formulae  in  the  sciences  of  electro-statics,  electro-dynamics, 
and  magnetism  ;  then  follow  a  few  chapters  dealing  with 
induction  and  capacity,  and  the  methods  by  means  of 
which  the  capacities  of  polyphase  cables  and  overhead 
wire  can  be  calculated.  Other  sections  of  the  work  deal 
with  the  test  room  methods  of  measuring  power  ;  some 
problems  in  two  phase  theory,  demonstrating  how  the 
theorems  of  solid  geometry  can  be  applied  in  this  case  : 
the  main  problems  in  the  theory  of  phase  indicators  and 
induction  iyv>e  watt-hour  meters  are  stated  and  approxi- 
mate solutions  are  given.  Succeeding  chapters  are 
devoted  to.  Rotating  Magnetic  Fields,  Gilding  Magnetic 
Fields  ;  the  Magnetic  Field  round  Polyphase  Cables, 
Losses  in  Single  Phase  and  Three  Phase  Cables  ;  Eddv 
Current  Losses,  and  the  Method  of  Duality.  The  book 
is  well  illustrated.  

BOOKS   RECEIVED- 

The  Commission  of  H.M.S.  Fav,  Kast  Indies  Stition,  1901-04.  Bv 
F.  E.  Nobbs and  \V.  T.  Berger.  The  Westminster  Press  (Gerrards,  Ltd.). 
4s.  net. 

Laboratory  Xotes  on  Practical  Metallurgy.  By  Walter  Macfarlane 
F.I.C.    Longmanb,  Cirecn  and  Co.    2s.  6d. 

Astronomy  without  a  Telescope.  By  F.  W.  Maunder.  W.  Tliacker 
and  Co. 

A  Short  Introduction  to  the  Theory  of  Electrolytic  Dissociation.  By 
J,  C.  Gregory,    Lx>ngnians,  Green  and  Co.    is.  (>d 

The  Fan,  including  the  Theory  and  Practice  of  Centrifugal  and 
Axial  Fans.  By  Charles  H.  Innes,  M.A.  The  Technical  Publishing 
Co.,  Ltd.    4a.  net 

The  Construction  of  Cranes  and  other  Lifting  Machinery.  By  Edward 
C.R.  Marks.    The  Technical  Publishing  Co.,  Ltd.    3s.  6d?  net. 


Bulletin  No.  9  of  the  Brush  Klcctricsl  Kngineering  Co.,  Ltd..  is 
devoted  to  Induction  Motors,  and  contains  some  excellent  full-page 
half-tone  illustrations. 

Messrs.  A.  GallenKamp  6  Co..  Ltd.,  of  ig  and  21.  Sun  Street. 

Finsburv  Square,  K.C.,  have  been  appointed  sole  agents  for  the 
Krj'ptol' Gesellschatt.  Ltd.,  of  Berlin,  for  their  "  Kryptol "  Heating 
.\pparatus.  We  are  told  that  "  Kryptol  "  is  a  new  resistance  material 
for  producing  heat  by  electricity.  "  It  is  partly  composed  of  a  mixture 
of  graphite,  c.irborundum,  silicates  and  clay,  in  granular  fonn.  When 
subjected  to  an  electric  current  it  becomes  hc>t,  and  is  capable  of 
producing  anv  desired  temperature  up  to,  or  exceeding,  2,000  deg.  C. 
or  3,600  deg.  P.  It  is  claimed  that  "  Kryptol  "  will  endure  a  tempera- 
ture of  3,000  deg,  C.  Price  list  "  K  "  describes  and  illustr.-itcs  some 
applications  of  the  "  Kryptol"  Heat'ug  Apparatus. 

The  Sturtevant  Engineering  Company,  Ltd  •  of  i47* 
Queen  Victoria  Street,  fc.C.  call  .Utention  to  their  catalogue  "  The 
Compleat  Controller  "  by  means  of  a  folding  letter  card,  giving  the 
contents  of  the  abridged  edition.  For  the  convenience  of  I  hose  who 
desire  to  write  for  this  catalogue,  a  detachable  order  postcard  is 
stapled  to  the  letter  card. 

The  advantages  claimed  t<»r  the  Oliver  Typewriter  are 
enumerated  in  a  four-page  leaHet  issued  by  the  Oliver  Typewriter 
Company,  of  75.  Queen  Victoria  Street,  E.C. 

The  "  Holmes-Page**  Switches  arc  illustr.ited  and  described  in 
a  catalogue  issued  by  the  sole  patentees  and  manuf.icturers.  Messrs. 
J.  H.  Holmes  aud  Co..  of  \ewcastle-on-Tyne.  The  left-hand  pages 
of  this  catalogue  are  devoted  to  descriptions  of  the  different  types  of 
switches  manufactured  by  the  firm,  each  of  which  is  illustrated  on 
the  opposite  page.  Recording  voltmeters  and  ammeters  are  dealt 
with  in  a  catalogue  entitled  "  Recording  Instruments  (Patent)." 

An  illustrated  leaflet,  describing  the  Pridmore  Automatic 
Copying-press,  is  issued  bvtheTrading  and  Manufacturing  Company, 
Ltd.,  ni  Temple  Bar  House.  Fleet  Street.  K.C.  It  is  claimed  that  the 
double  self-adjusting  screw  (which  constitutes  the  difference  between 
the  Pridmore  Press  and  an  ordinary  one  with  a  wheel  handle),  effects 
rapidity  of  action  with  case  of  operation,  and  great  pressure  at  the 
cost  of  slight  exertion. 


MEETINGS  FOR   THE  ENSUING    WEEK. 

FkIU.W.  j.AX.-  13  Institution  of  Electrical  Engineers  (Manchester 
Students"  Section) ;  Meeting  in  the  Municipal  School  of  Tech- 
nology ;  7  30  p.m.  Paper  by  Mr.  A.  E.  Jephson,  '*  Electric 
Heating."  Tr:miways  and  Light  Railways  Association  : 
Meeting  at  the  Society  of  Arts :  H  p.m."  Paper  by  Mr. 
H.  M.  S;iyers.  "  Overhead  Equipment."  -lunior  Institution  of 
Engineers :  Meeting  ;it  the  Westminster  Palaee  Hotel ; 
S  p.m.  Professor  Vivian  B.  Lewes  will  lecture  on  "The 
Theory  of  the  Incandescent  Mantle." -Institution  of  Civil 
Engineers  (Students'  Section) :  Great  George  Street,  West- 
minster :  8  p.m.  Mr.  James  Swinburne  will  lecture  on 
"  Theory  of  Electricity  and  Magnetism." 

Saturday.  T.w.  14  Manchester  Association  of  Engineers:  Paper  by 
Mr.  R.  M.  Xellson,  "  .\  Comparison  of  Different  Types  of 
Steam  Turbine. ' 

Moxiuv,  Jax.  16— Institution  of  Electrical  Engineers  (Newcastle  Local 
Section)  :  Meeting,  Durham  College  of  Science. 

TUESDAY.  Tan.  17  Royal  Institution  :  5  p.m.  Professor  Miall's 
Course.  First  Lecture. — Universitv<ifiLiveri-K)ol  Engineering 
Society  :  5.30  p.m.  Paper  by  Mr.  hVederick  Hughes,  "  Filtra- 
tion of  Water."  Institution  of  Electrical  Engineers 
(Manchester  Local  Section)  :  8  p.m.  Paper  by  Blr. 
H.  M.  Wilson,  "  Electric 'Driving  in  Textile  Factories." — 
Royal  Colonial  Institute,  Whitehall  Rooms  :  S  p.m.  "  Fiscal 
Preference  from  an  Australian  Point  of  View," 

Wkdnksday,  Jax.  i.S— Institution  of  Electrical  Engineers  ( Birmingham 
Local  Section)  :  Birmingham  University,  H  p.m.-  Chemical 
Society  :  5.30  p.m.-  Geological  Society  :  8  p.m.— Society  of 
Arts  :  Ordinar>-  Meeting. 

THURSDAY.  Jan.  19  — Royal  Society:  Burlington  House  :  5  p.ni. 
Professor  Churton  Collins.  —  Institution  of  Efectricat 
Engineers,  Leeds  Local  Section  :  Yorkshire  College. 
8  p.m.— Dundee  lustitution  of  Engineers  :  Paper  by  Mr. 
David  R.  Cow  par,  "The  Marine  Engineer;  his  training 
duties,  and  responsibilities." 

Friday,  Jan.  20— Institution  of  Mechanical  Engineers  :  Storey  »  Gate. 
S.W.,  8p.m.  ;  Papers;  —  "Some  Impressions  of  American 
Workshops,"  bv  Mr.  A.  J.  Gimson  :  "Waterworks  Pumping 
Engines  in  the  tTnited  States  and  Canada,"  bv  Mr.  John  Barr ; 
*'  Some  F'eaturcs  in  the  Design  and  Consruc'tion  of  Americaa 
Planing  Machines,"  by  Mr.  Archibald  Kenrick,  Jun. :  *•  Eni^ines 
at  the  Power  Stations,  and  at  the  St.  Louis  Exhibiton,"  by 
Mr.  Alfred  Saxon.  — Royal  Societv  :  Burlington  House,  W  . 
Q  p  m.  :  Paper  by  Sir  J.  Dewar  "  New  Low  Temperature 
Phenomena".— North-East  Coast  Institution  of  Engineers 
and  Shipbuilders.  Newcastle  :  Paper  by  Mr.' J.  Little, "  Petrol 
Motor  Cars ",— Electric  Harmonic  Smoker  :  Holbom  Res- 
taurant, 8  p.m. 
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N  my  List  notes  I  incidentally 
mentioned  the  fact  that  a  layer 
of  grease  upon  the  water  side 
of  the  heating  surface  was 
**far  worse  '*  than  the  deposit 
of  ordinary  scale.  From  one 
or  two  inquiries  which  have  reached  me  in  con- 
sequence, I  am  induced  to  devote  a  little  space 
to  the  amplihcalion  of  this  statement^  which  is 
indeed  of  much  importance  to  users  of  feed- 
water  heaters  in  which  the  exhaust  steam  is  in 
actual  contact  with  the  water  to  be  heated. 
The  experiments  of  M.  Hirsch  upon  the  vary- 
ing rates  of  transmission  through  plates  and 
tubes  under  different  conditions  throw  much 
light  upon  a  subject  to  which  I  am  convinced 
that  we  pay  too  little  attention.  The  transmission 
through  the  metal,  and  from  tlie  metal  to  the 
water,  takes  place  very  readily,  so  that  with  a 
very  small  difference  between  the  temperature 
of  the  iron  and  that  of  the  water,  heat  passes  in 
large  quantities  freely,  always  providing  that 
there  are  no  thick  incrustations  of  scale  or 
coatings  of  oily  matters.  With  clean  plates, 
when  the  temperature  of  the  water  rises  in  any 
boiler,  the  difference  between  plate  and  w^ater 
does  not  increase  in  proportion.  Thus,  in  an 
iron  firebox  with  plates  of  three- eighths  of  an 
inch  in  thickness, the  water  being  at  356  d^g.  R, 
and  evaporating  at  the  rate  of  40  pounds  per 
square  foot  of  surface  per  hour,  the  difference  of 
temperature  between  plate  and  water  should  be 


theoretically  212  dcg,  F,  but  the  temperature  of 
the  iron  plates  never  reaches  56S  dcg, 
M*  Hirsch  satii-iied  himself  that,  providing  only 
the  metal  be  sound  and  in  direct  contact  with 
the  water,  there  is  no  danger  of  overheating 
whatever  may  be  the  rate  of  evaporation.  It  is 
far  otherwise,  however,  when  the  interior 
surfaces  are  coated  with  a  layer  of  grease.     By 


THE    LODGE   FOG-DISPERSlNG  APPARATUS, 

An  aerial  bell  insulator  employed  to  fix  the  cud  of  an 

insulating  discharging  wire  under  tension,  by  means  u{ 

a  wire  roptr  tie.      {Scf  pa^e  11 }.} 
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means  of  fusible  plugs  of  alloys  having  different 
ir»elting  points  disposed  over  the  surface  of  the 
plates  under  experiment,  he  was  able  to  estimate 
the  temperature  of  the  plate  under  the  varying 
conditions. 


In  his  inquiries  into  the  effects  of  a  coating 
of  grease,  he  began  by  covering  the  interior 
surface  of  the  plate  with  mineral  oil,  which  was 
then  wiped  off,  leaving  a  greasy  layer  of 
inappreciable  thickness,  but  sufficient  to  prevent 
the  actual  contact  of  water.  Using  distilled 
water  he  found  that  even  with  very  moderate 
heating,  the  exterior  surface  of  the  plate  reached 
tempemtures  considerably  higher  than  when 
the  surface  was  clean.  Thus,  with  an  evapora- 
tion  of  thirty  pounds  per  square  foot  per  hour, 
the  plate  w^s  overheated  12  j  deg-  F.;  and  with 
an  evaporation  of  hfty  pounds  per  square  foot 
176  deg.,  the  temperature  of  the  fire  side  of  the 


rOG— DISPERSAL   APFARATtT^— THE   LABORATORY 
EXPERIMENT. 

A  large  bell  -  far  is  hlled  with  smoke,  which  is 
eJcclricaUy  treated  as  described  on  page  113.  The 
drawing  shows  the  jppe.irance  of  Ihe  smoke  whilst 
dispersing.  The  smoke  forms  into  fljke^,  and  is  quickly 
deposited  on  the  point  .md  sides  oi  the  jar. 


plate  being  392  deg.  above  that  of  the  water. 
Other  experiments  tended  ta  show  that  with 
irery  moderate  rates  of  evaporation  the  tem- 
perature of  the  plate  had  been  not  less  than  Kp 
deg-  F.  for  the  greater  part  of  its  thickness. 

**  A  great  change  takes  place  in  all  descriptions 
of  iron  and  mild  steel  at  a  temperature  of  about 
630  deg.  F.,  and  they  cither  become  w^eak,  or  so 
brittle  as  to  be  easily  broken  by  a  sudden  stress 
or  blow,  without  bending."  This  sentenceT 
quoted  from  Huiton,  needs  no  amplihcation  in 
connection  with  the  resuUs  given  above. 

The  effect  of  a  deposit  of  grease  upon  the 
crown-plate  of  a  locomotive  firebox  made  of 
steel  J  lates  has,  within  my  own  experience» 
resulted  in  the  bulging  downwards  of  the  plate 
in  a  series  of  pockets  between  the  bolt-stays  ;  a 
sufficiently  disconcerting  sight  with  an  incan- 
descent mass  of  fire  10  in.  or  uin.  thick  in  full 
swing,  and  a  steam  pressure  within  of  160  lb* 
per  square  iiich. 

M»  Hirsch  imitated  the  black  patches  of 
partly  decomposed  fatty  matter  found  adhering 
to  boiler  plates  by  greasing  the  bottom  of  a 
tinned  saucepan  with  mineral  lubricating  oil 
and  heating  it  over  a  slow  fire  without  water. 
The  bottom  was  then  found  to  be  covered  with 
a  black  coating,  to  which  water  would  not 
adhere.  The  saucepan  was  then  filled  with 
water  and  heated  over  the  furnace.  After 
boiling  for  one  minute,  part  of  the  bottom  of 
the  saucepan  was  seen  to  become  red  hot,  and 
this  soon  spread  over  the  whole  of  the  area  ■ 
exposed  to  the  heat  of  the  furnace.  Evidently 
the  bottom  of  the  saacepan  was  never  wetted^ 
and  the  water  assumed  the  spheroidal  con- 
dition. This  experiment  was  repeated  several 
times  wnth  difterent  intensities  of  fire,  and  it 
was  found  that  with  heat  corresponding  to  an 
evaporation  of  about  54  lb,  per  hour,  the  colour 
of  the  bottom  w^as  a  bright  orange  red. 


I 


Fi\ws  or  laminations  in  firebox  and  furnace 
plates  are  also  very  liable  to  give  rise  to  local 
overheating.      With    an    artificially   laminated 
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plate^  temperatures  beyond  842  deg.  F.  were 
attained  with  a  rate  of  evaporation  equal  to 
50  lb,  per  square  foot  per  hour.  On  the  other 
hand,  properly  fitted  lap  rivet-joints,  with  the 
two  surfaces  in  actual  metalhc  contact,  trans- 
mitted the  heat  exnctly  as  a  single  plate  of 
thickness  equal  to  the  two  platfs  forming  the 
lap-joint  would  have  done  ;  except  when  the 
evaporation  w^as  pushed  to  60  lb,  per  square 
foot  of  heating  surface,  when  the  temperature 
of  the  plale  next  the  fire  was  found  to  be  over 
39 J  deg.  F, 


n   a. 


a 


There  are,  of  course,  several  different  types 
of  feed -water  filters  claiming  to  efliciently 
separate  the  oil  which  comes  over  with  the 
exhaust  steam  when  this  is  mixed  with  the  feed 
water  ;  but  prevention  is  better  than  cure,  and 
feed-water  heaters,  where  the  exhaust  steam  is 
on  one  side  of  the  tubes,  and  the  w^ater  to  be 
heated  on  the  other,  are  safer,  and,  in  my 
opinion,  preferable  in  every  way,  where 
circumstances  admit  of  their  being  used. 


Being  assured  that  many  of  my  readers 
would  welcome  some  further  details  of  the 
apparatus  by  which  Sir  OHver  Lodge  seeks  to 
dispel  fo^,  I  wrote  that  gentleman  on  the 
subject  and  was  courteously  referred  tiy  him  to 
an  article  by  his  assistant  which  recently  appeared 
in  The  World's  Work.  Sir  Oliver  also  placed  at 
our  disposal  the  accompanying  photographs. 
According  to  our  contemporary  he  "  redis- 
covered in  1884  the  fact  that  by  discharging 
electricity  into  a  smoky  or  dusty  atmosphere, 
the  small  particles  of  which  the  smoke  is 
composed  tend  to  coalesce  into  flakes,  in  the 
space  around  the  points  of  discharge,  and  to 
be  deposited  on  all  opposing  surfaces/^'  This 
tendency  as  applied  to  the  dispersal  of  fog 
is  illustrated  in  a  laboratory  experiment,  a  large 
_  glass  bell-jar  being  used  to  contain  the 
I  artificially-produced  fog,  while  a  small  current 
H  at  a  very  high  potential  is  furnished  by  a 
■       Wimshurst    machine.      One     terminal    of    the 


THE   LODGE   FOG-DISPERSIXG   APPARATUS. 

A  set  of  mercury  rectifiers  on  insulating  stand- 
machine  is  connected  up  to  a  sharp  point  inside 
the  bell-jar^  while  the  other  is  ccmnected  to  the 
metal  plate  utjderneath  representing  the  earth. 
When  the  current  is  turned  on,  the  particles 
of  smoke  at  once  form  into  long  streamers  which 
are  deposited  on  the  discharging  rod  and  on 
the  sides  of  the  jar,  leaving  the  air  perfectly 
clear. 


1: 


;!?.  f 


PAKT    OF     SMALL    EXPERlxMEX  lAL   APPAR.VTUS    NOW    IN 

USE     IN       SIR      OLIVER       LODGE*S      LABORATORY,      AT 

THE    UNIVERSITY,    BIRMrXGHAM. 

A  large  induction  coil,  a  battery  ol  rectiticrs,  and  two 

Leyden  jars,  which  act  as  capacities. 
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A    WALL    INSULATOR. 


Being  the  arrangement  found  necessary  for  carrying 
the  high-tension  leads  through  a  wall,  from  the  high- 
tension  rooms  to  the  open  air. 


This  method  of  dispersing  fogs,  though  easily 
performed  in  the  laboratory,  has  not  come  into 
practical  use  on  a  large  scale,  owing  to  the  diffi- 
culties which  arose  in  the  production  of  a  direct 
current  of  sufficiently  high  potential  to  spit 
off  readily  from  the  discharging  points  into 
the  atmosphere.  The  writer  shows  that  until 
recently  it  has  been  impossible  to  use  a 
dynamo  for  this  purpose  owing  to  there  being 
no  continuous  current  dynamo  capable  of 
working  at  the  high  potential  necessary.  Now, 
however,  Mr.  Cooper  Hewitt^s  mercury  vapour 
rectifier  has  been  found  capable  of  working 
at  very  high  potentials,  and  its  use  enables 
alternating  dynamos  and  transformers  to  be 
employed  ;  their  current  being  rectified  so  as 
to  maintain  a  continuous  discharge  in  one 
direction.  The  current  supplied  by  the  dynamo 
is  first  transformed  up  to  the  potential  required, 
then  passed  through  a  series  of  rectifiers, 
whence  the  positive  and  negative  wires  are 
taken  to  the  discharging  points.  It  is  important 
that  the  electrical  discharge  should  take  place 
in  the  freest  possible  manner  ;  otherwise  an 
unnecessary  strain  is  thrown  on  to  the  rectifiers 
and  insulation.     The  discharging  wires  may  be 


arranged  with  one  pole  earthed  and  the  other 
erected  on  a  mast  or  building,  with  suitable 
means  for  discharging  electricity,  such  as  a 
flame,  or  a  number  of  points  ;  or  in  some  cases 
two  aerial  wires  might  be  used— one  for  the 
positive  discharging  stream  and  the  other  for 
the  negative,  with  a  number  of  points  on  each. 
This  method  of  using  two  aerial  wires  would  be 
the  most  suitable  arrangement  for  depositing 
fume  in  the  flues  or  settling  chambers  of 
factories  and  for  clearing  fogs  within  a  limited 
area.  It  would  be  applicable  to  navigable  rivers, 
subjected  to  natural  fogs.  On  each  bank 
barbed  wires  might  be  suspended  parallel  to 
the  river  and  at  a  safe  height  from  the  ground  ; 
then  positive  electricity  could  be  discharged 
from  one  side  and  negative  electricity  from 
the  other.  It  is  essential  that  the  insulation 
throughout  should  be  as  thorough  as  possible. 
Further  developments  in  this  field  will  be 
watched  with  the  greatest  interest. 


The  agitation  to  remove  the  Royal  Agri- 
cultural Show  from  Park  Royal,  and  revert 
to  the  old  custom  of  holding  the  show  in  a 
different  town  each  year,  has  not  succeeded. 
At  the  adjourned  meeting  of  the  Society  held 
a  few  days  ago.  Lord  Middleton  announced 
that  Park  Royal  would  again  be  the  venue. 
The  date  fixed  is  June  27th  and  following 
days,  and  it  is  satisfactory  to  note  that  of  the 
;f  10,000  guarantee  required,  the  greater  part 
has  already  been  subscril^ed.  It  appears  that 
the  Great  Western  Railway  offered  to 
guarantee  the  balance  of  the  ;f  10,000  required 
on  condition  that  the  Company  received 
shares  in  respect  of  any  payments  it  was 
called  upon  to  make  under  such  guarantee,  but 
the  offer  was  declined.  Statistics  show  that 
over  a  period  of  forty-one  years  the  Society 
lost  on  its  annual  show  a  sum  of  ;f 54,590,  and 
over  sixty-five  years  an  average  of  ^£829  per 
annum.  The  decision  to  hold  another  show  at 
Park  Royal  was  not  unanimous,  and  expressions 
of  regret  at  the  abandonment  of  the  country 
meetings  were  heard. 
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The  number  of  Chinese  actually  employed  in  the 
Rand^miuea  to  date  is  ^3,052,  le&s  S  dead.  On  January 
loth,  the  total  numlier  of  Chinese  in  the  coiitiatry 
wajj^i5,uy2.  Mr.  Lyttelton's  report  gives  the  {allowing 
returns  showing  incidentally  the  steady  growth  of 
Chinese  employment:  June.  1904,  1.O04 ;  J  uly- 
i,3S8  :  August,  4^945;  September,  9,020;  October, 
ij,9^>5.  In  the  latter  month.  14,525  whites  and 
78,491  coloured  employees  were  engaged  in  the  gold* 
mining  industry  of  the  Transvaal. 

It  is  stated  that  a  delay  of  serious  importance  has 
occurred  in  the  completion  of  the  Great  Northern  and 
Strand  and  Piccadilly  and  Brompton  connection 
of  the  lube  railways  of  the  metropoUs.  owing  to  a 
disagreement  between  tlie  promoters  and  the  London 
County  Council. 

At  the  meeting  of  the  Institute  of  .Marine  Engineers 
on  Monday  evening,  the  President,  the  Hon  C.  A, 
Parsons  presented  the  *'  Denny  "  gold  medal  to  Mr. 
K.  Balfour,  for  his  paper  on  **  Refrigerating  Appliances 
on  Board  Ship/*  The  President  said  that  the  subject 
of  Mr.  Balfour^s  paper  was  an  itileresting  arid  important 
one.  and  he  himself  had  devoted  not  a  Httle  attention 
to  the  problem. 

The  Stirling  Boiler  Company.  Ltd..  and  the  Stirling 
Company,  of  U.S.A.,  have  come  to  an  arrangement, 
whereby  litigation  which  had  been  pending  between 
the  two  companies  for  nearly  a  year  has  been  satis- 
factorily settled.  NNe  understand  that  the  Stirling 
Boiler  Company.  Ltd,,  have  acquired  all  the  Briliiih 
and  European  patents  of  the  American  company, 
and  in  future  all  boilers  sold  in  these  markets  will  be 
of  British  manufacture.  Both  the  American  4- drum 
type  and  the  British  5-drum  Stirhng  boiler  will  be  sold 
in  this  country.  The  StirUng  Boiler  Company.  Ltd., 
have  large  and  well-equipped  works  at  ^lutherwelL 

Royal  College  of  Science  and  Royal  School  of 

The  President  of  the  Board  of  Education  Irns  ap- 
pointed the  Right  Hon.  R.  B.  Haldane,  K.C,  M.P., 
to  be  chairman  of  the  departmental  committee  which 
is  inquiring  into  the  present  and  future  working 
of  the  above-named  institution  in  place  of  Sir  Francis 
Mowatt.  G.C.B..  late  Secretary  to  the  Treasur}'.  who. 
w*hile  remaining  a  member  of  the  committee,  has 
resigned  the  chairmanship  owing  to  compUcations 
liaving  supervened  on  his  illness  which  were  not 
previously  anticipated. 
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The  TrainUig  of  Apprentices. 


Some  time  ago  we  chronicled  the  introtluction  of 
a  new  scheme  by  Messrs.  Hichardsons,  Westgarth  and 
Co.,  Ltd.,  at  their  Hartlepool  m^orks.  whereby  each 
apprentice  oo  reaching  a  certain  standard  for  time- 
keeptng.  perseverance,  ability,  and  good  conduct 
to  the  shc^,  and  for  passing  examinations  at  the 
ercaiiig  d&sses.  obtained  an  increase  in  his  weekU' 
pay  for  the  whole  year. 

We  are  pleased  to  hear  that  the  scheme  shows 
cootintied  success.  Last  year  the  increase  in  the  boys 
attaining  the  minimum  standard  was  for  time-keeping 
^7  per  cent.,  perse\'erance  and  good  conduct  31  per 
cent.,  and  for  passing  examinations  48  per  cent.  The 
improvement  is  obviously  due  to  the  greater  interest 
taken  Ijy  the  boys  Ln  their  work,  as  they  now  realise 
that  progress  and  promotion  depend  entirely  on  their 
own  efforts.  The  foremen  are  also  brought  into 
closer  association  with  the  boys,  The  advances 
last  year  range  from  sixpence  to  one  shilling  and 
twopence  per  boy  per  week,  or  a  total  of  about  /170 
for  the  year.  ^The  details  of  the  scheme,  it  will 
he  remembered,  were  arranged  by  Mr.  D.  B. 
Morrison. 
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Sir  W.  H.  Preece  on  Watep-Finding* 

Since  our  last  issue.  Sir  W.  H.  Preece  has  entered 
into  the  Times  discussion  on  Water-Finding,  and 
it  is  interesting  to  note  that  he  negatives  the  suggestion 
that  dowsing  is  an  effect  of  electricity.  "  The  proper 
use  of  electric  currents,"  he  writes,  *'  can  show  the 
existence  of  water  and  of  metallic  veins,  but  the  so- 
called  '  divining- rcul  '  has  nothing  whatever  to  do 
with  electric  or  magnetic  phenomena  as  far  as  1  can 
conceive.  I  liave  come  to  the  conclusion  that  it  is 
mechanical  vibration,  set  up  by  the  friction  of  moving 
w^ater.  acting  upon  the  sensitive  ventral  diaphragm 
of  certain  exceptionally  dehcately  framed  persons. 
That  moving  water  restrained  by  gravel,  hose,  pipes, 
piers,  sluices,  walls,  etc.,  sets  up  vibrations  is  patent 
to  any  one  who  will  stand  on  the  pier  of  a  Imdge,  or 
place  his  finger  on  a  hose  or  tongue  on  a  pipe  through 
which  water  is  flowing,  I  have  even  heard  sounds 
emitted  by  small  iron  pipes.  Telegraph  vires  hum 
through  the  similar  friction  of  moving  air.  Sea- 
sickness is  probably  an  exaggerated  effect  of  the  same 
phenomena,  and  those  who  patronise  the  switchback 
owe  their  excitement  probably  to  the  same  cause. 
Earthquakes  produce  the  same  effect." 


THt    TlKbtNE    STE.AMKR     LOONG.\RA. 


One  of  a  series  of  illustrations  of  F*ar.sons'  turbine  ships  shown  by  the  Hon.  Clmrles 
A.  Parsons  at  the  Institute  of  Marine  Engineer*.  The  Loonenr^t  is  the  first  ocean- 
going turbine  steamer,  and  was  built  by  Messrs.  Denny  and  Brothers,  of  Dumbarton, 
for  the  Union  Steamship  Company  of  Xew  Zealand.  She  made  over  20  knots  on 
ht't  trial  trip* 


I 
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Labour  in  December. 

Board  of  Trade  statistics,  just  issued,  show  that 
employment  in  December  was  dull  on  the  whole,  and 
rather  worse  than  a  month  ago,  A  further  decline  took 
ptace  in  the  engineering  trade.  On  the  other  hand 
some  improvement  took  place  in  the  coal  trade,  and 
also  in  the  iron  and  steel,  and  shipbuilding. 

The  following  table  shows  the  average  weekly 
number  of  shifts  worked  and  the  changes  in  the  number 
oi  workpeople  employed  at  244  iron  works  in  Great 
Britain  ; — 


Dittrkt. 

piutnbcr* 

employnd 

in  week  ended 

Average  Number  c 
Shliift  worked  p«r 
man  in  week  cndwf 

Dec  i?th» 
1904 

Dec  i9tb. 
*903 

1904- 

1903. 

C  lev*)  and     .„        „ „ 

SfarflPteld  and  Uoiherham 

Le€d5,  Hull  and  other  Yorks-  Towns 

Cumberland,  LapCAihire  and  Chohire 

Staffordshire          

Other  Mainland  Conntie* 
W^les  and  llonmoath     , 

9.6S4 
ft.434 

3.338 

4.2^0 
10.369 

9.491 

7*301 
<5.739 

3.157 
10.711 

9.407 

546 
545 

365 

34  = 

yx7 

3}« 

3  35 
yot 

England  Aiid  Walei  „. 
Scotland      „       ...       ».       

7t,400 
IJ.3*7 

84.54? 

fa 

f'47 
3  3* 

3*1 
in 

Todl  .-       *.. 

61,041 

54a 

yss 

It  will  be  seen  that  in  the  week  ending  December 
17th.  the  number  of  workpeople  employed  was  greater 
in  ever>^  district  (except  Cleveland  and  the  other 
Midland  Counties)  than  in  the  corresponding  week  of 
190JI.  The  greatest  proportionate  increase  was  in 
South  Wales  and  Monmouthshire,  where  the  numbers 
employetl  showed  a  rise  of  alio  lit  10  per  cent.  On  the 
average  5*48  shifts  were  worked  by  each  i.»erson  during 
the  week  ended  December  17th,  1904,  as  compared 
with  5*59  in  the  corresponding  week  of  1903.  The 
district  showing  the  highest  average  was  South  Wales 
and  Monmouthshire,  where  5 "6s  shifts  per  man  were 
worked.  On  the  other  hand  only  ^'U  shifts  per 
man  were  on  the  average  worked  in  the  other  Midland 
counties. 

Iron  and  Steel  Trade  Outlook 

The  year  1905  opens  with  a  decidedly  improved 
feeling  and  better  prospects  for  the  iron  and  steel 
trade  on  both  sides  of  the  Atlantic.  The  last  returns 
of  tEe  Board  of  Trade  indicate  a  growing  improvement 
in  our  export  trade,  but  from  the  complaints  of  want 
of  employment  in  many  parts  of  the  country  it  is  to 
be  feared  that  the  after  effects  of  the  South  African 
-war  are  still  felt  in  many  branches  of  trade,  whilst 
dearer   money  has  affected   the  expenditure   of   our 


great  municipalities,  and  the  many  new  enterprises 
which  otherwise  would  be  undertaken.  During  the 
present  war  between  Russia  and  Japan  several  depart- 
ments of  the  trade  are  being  benefited  ;  but  it  is 
reasonable  to  e.xpect  that  peace  would  lead  to  a  still 
greater  expansion  of  trade  both  in  Japan  and  China. 
There  is  undoubted  improvement  in  the  condition 
of  many  of  those  countries  with  which  we  trade,  India. 
Cliina,  Australia,  New  Zealand,  South  Africa*  Argentma 
and  Canada  all  sending  us  better  accounts,  which  it 
is  to  be  hoped,  says  the  annual  circular  of  Messrs. 
William  Fallows  and  Co.,  will  manifest  itself  in 
increased  trade  during  the  year  ;  but  it  may  be  that 
our  patience  may  be  tried  liefore  all  the  anticipations 
oi  the  more  sanguine  among  us  are  fully  realised. 

Direct  Railway  S-Pvlce  to  West  Cornwall. 

The  Great  Western  Railway  Company  have  opened 
a  section  of  line  between  Newquay  and  Perranporth, 
thus  completing  the  connection  between  the  former 
watering  place  and  Chacewater.  and  providing  a 
direct  service  to  Truro  and  West  Cornwall  generally. 


On  Monday  afternoon  the  Tramways  and  Light 
Railways  Association  paid  a  visit  to  the  works  of 
the  Central  London  Railway-  .\  special  car  was  pro- 
\*ided  to  convey  the  i>arly  to  Shei>herd's  Bush,  where 
the  many  interestmg  features  of  the  power  house  and 
car  sheds  were  inspected  under  the  guidance  of  members 
of  the  Central  London  engineering  staff. 

Standard  Specification  for  Portland  Cement* 

The  commiUee  responsible  for  the  specification  on 
Portland  Cement,  which  forms  the  latt;st  publication  of 
the  Engineering  SUmdards  CommiUec  (see  page  132)^  was 
constituted  as  follows  :  — 

Mr,  Wm.  Matthews,  CM.G.  (Chairman )»  repre- 
senting the  Crown  Agents  for  the  Colonies}  ;  Mr,  C. 
Colson,  C.B..  representing  the  Admiralty  ;  Mr.  Lewis 
Solomon,  representing  the  Royal  Institute  of  British 
Architects ;  Mr,  Bertram  Blount,  representing  tke 
Institute  of  Chemistry  ;  Mr.  Maurice  Fitzmaurice; 
C.M.G.,  representing  the  Loudon  County  Council , 
Sir  John  Mowlem  Burt  (John  Mowlem  and  Co.)  ; 
Messrs.  H,  W,  Anderson,  H,  K.  G.  Bamber.  E.  W. 
Brooks,  B.  P.  Ellis.  O,  L.  Ellis.  Francis  Fox.  Howard 
H.  Humphreys,  A.  Lyster,  J.  A.  McDonald.  Charles 
S.  Meik,  V-  de  Michele,  E.  E.  Pearson,  W,  IL  Roberts, 
W.  W,  Squire,  J,  Warbrick,  C.  IL  Watson.  M.  F.  G. 
Wilson,  and  G,  W,  Yourdi. 
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Andrew  Carnegie  Research  Scholarship. 

The  following  has  been  issued  by  the  Iron  and  Steel 
Institute  :  A  Research  Scholarship  or  Scholarships, 
of  such  value  as  may  appear  expedient  to  the  Council 
of  the  Iron  and  Steel  Institute  from  time  to  time 
founded  by  the  Mr.  Andrew  Carnegie  (president), 
who  has  presented  to  the  Iron  and  Steel  Institute 
sixty-four  $1,000  Pittsburg.  Bessemer  and  Lake 
Erie  Railroad  Company  5  per  cent.  Debenture  bonds 
for  the  purpose,  will  be  awarded  annually,  irrespective 
of  sex  or  nationaUty,  on  the  recommendation  of  the 
Council  of  the  Institute.  Candidates,  who  must  be 
under  thirty-five  years  of  age,  must  apply  on  a  special 
form  before  the  end  of  February  to  the  Seccetary  of 
the  Institute. 

The  object  of  this  scheme  of  Scholarships  is  not 
to  facilitate  ordinary  collegiate  studies,  but  to  enable 
students,  who  have  passed  through  a  college  curriculum 
or  have  been  trained  in  industrial  establishments,  to 


conduct  researches  in  the  metallurgy  of  iron  and  steel 
and  alUed  subjects,  with  the  view  of  aiding  its  advance 
or  its  appUcation  to  industry.  There  is  no  restriction 
as  to  the  place  of  research  which  may  be  selected, 
whether  university,  technical  school,  or  works,  pro- 
vided it  be  properly  equipped  for  the  prosecution  of 
metallurgical  investigations. 

The  appointment  to  a  scholarship  shall  be  for  one 
year,  but  the  Council  may  at  their  discretion  renew 
the  Scholarship  for  a  further  period  instead  of  pro- 
ceeding to  a  new  election.  The  results  of  the  research 
shall  be  communicated  to  the  Iron  and  Steel  Institute 
in  the  form  of  a  Paper  to  be  submitted  to  the  Annual 
general  meeting  of  members,  and  if  the  Council 
consider  the  Paper  to  be  of  sufficient  merit,  the  Andrew 
Carnegie  Gold  ^ledal  shall  be  awarded  to  its  author. 
Should  the  paper  in  any  year  not  be  of  sufficient 
merit,  the  ^ledal  will  not  be  awarded  in  that 
year. 


CORRESPONDENCE. 


Delhi-Bombay  Motor  Reliability  Trial. 

Hogarth  Lane, 

Chiswick,  London,  W. 

To  the  Editor  of  Page's  Weekly. 

Sir, — We  understand  that  tyre  troubles  were  the 
principal  cause  of  failure  in  the  Delhi-Bombay  Relia- 
bility Trial :  at  least,  our  representative  has  cabled 
us  that  the  Thomycrof t  car  lost  no  marks  except  for  tyre 
troubles,  but  that  these  latter  caused  it  to  be  unplaced 
in  the  List  of  A^^-ards. 

Faithfully  yours, 

John  I.  Thorn vcroft  and  Co., 
Ltd. 


Long  Distance  Power  Transmissions. 

Beesfield, 

Famingham,   Kent. 
To  the  Editior  of  Page's  Weekly. 

Dear  Sir, — In  connection  with  some  extracts  which 
^vou  published  from  my  paper,  read  before  the  Liverpool 
Engineering  Society,  cntitletl  "  Long  Distance  Trans- 
mission of  Power  from  High  Head  Falls,"  Mr.  Norman 
Carmichael,  of  The  Highland  (Kootenay  B.  C.)  Mining 
Company,  Ltd.,  has  sent  me  the  attachetl  interesting 
letter. 

Yours  sincerely, 

E.    KiLBURN  ScOTT. 

Dear  Sir, — 1  beg  to  acknowledge  your  kindness  and 
courtesy  in  sending  me  a  copy  of  your  valuable  paper 
on  "  Long  Distance  Transmission  of  Power,"  which  1  have 
read  with  much  interest. 

I  was  much  struck  with  reading  the  review  of  your 
paper  in  Page's  Magazine,  with  the  ver>'  practical 
manner  in  which  you  had  treated  the  subject,  and  it 
was  for  purposes  of  study  that  I  desired  the  fuU  text* 
My  interest  lies  more  particularly  in  the  primary 
])art  of  power  transmission  ;  the  conveyance  and  apph- 


cation  of  the  water  to  the  wheel  as  we  have  to  do  with  it 
in  nearly  all  our  mining  operations  in  this  part  of  the 
world. 

It  is  not  usual  here  to  bury  the  pipe  line,  on  account 
of  cost,  and  the  rocky  nature  of  the  mountain  sides 
usually  renders  it  difi&cult.  At  a  stamp  mill  near  Nelson, 
of  which  I  had  charge,  we  had  a  pii>e  line  2.000  ft.  long, 
bringing  water  to  the  wheels  under  a  680  ft.  head,  the 
diameter  of  the  pipe  being  12  in.,  10  in.,  and  8  in.,  the 
upper  500  ft.  being  slip  joint,  and  the  lower  1,500  ft. 
being  flange  joints. 

During  the  winter  of  1902-3,  we  had  a  severe  spell  of 
weather  for  a  fortnight  the  mercury  hovering  around 
zero,  and  we  noticed  the  power  getting  shorter  as  the 
cold  snap  continued.  By  tapping  the  line  it  was  easy 
to  discover  that  ice  was  forming  round  the  inside  of 
the  pipe,  but  no  serious  trouble  was  anticipated,  and 
the  water  was  kept  running  through  the  pipe.  Then 
came  a  sudden  thaw  with  heavy  warm  rain,  and  this 
loosened  the  ice  round  tlie  inside  of  the  pipe ;  the 
ice  eventually  breaking  away  and  choking  the  pipe 
at  the  point  where  it  was  reduced  from  12  in.  to  10  in., 
and  completely  stopped  the  water. 

This  happened  at  a  point  about  200  ft.  from  the  pen- 
stock, or  about  500  ft.  vertically  above  the  nozzle,  and 
at  about  midnight  I  was  on  my  way  up  to  the  penstock 
to  find  out  what  was  the  matter  when  the  jam  broke. 
and  ice,  water  and  all  came  tearing  down  the  pipes  with 
an  almost  deafening  roar.  Fortunately  the  valve  at 
the  wheel  was  open,  and  some  of  the  pressure  was 
reheved  no  damage  was  done  there ;  but  on  reach- 
ing the  point  where  the  jam  had  taken  place,  I  found 
that  about  00  ft.  of  the  pipe  had  collapsed  with  the 
vacuum,  The  relief  valves  had  failed  to  act,  as  it  was 
impossible  to  keep  them  from  freezing  up,  this  was  the 
only  occasion  in  four  years  experience  that  their 
services  were  required.  A  few  clamps  and  two  lead 
joints  made  the  pipe  right,  and  there  has  never  been 
any  trouble  with  it  since. 

Yours  faithfully. 

Norman  Carmichabu 
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VIEW   OF  GEJTERATIXG  PLANT. 

The  gt'Ticratiug  plant  ^i  present  consists  of  two  5,000-b.h.p.  Wentinfjliousc  steam  turbines,  coupled  to 
3,500-kAV,  Ihree-phase  Westiojihiiust;  aiierii  <tor*3»  and  two  more  similar  sets  will  jiliortly  be  installed.  The  turbines 
are  «>f  the  multiple  expansion  double-flow  type,  with  a  giianinteed  steam  consiumption  of  not  more  than  17  lb.  at 
full  load,  and  oj  lb.  at  halt  luad  per  k.w.  hour  ;  steam  to  be  superheated  to  180  deg.  F.,  and  sypph  d  at  a  pressure  of 
i8u  lb.  per  sqti.ite  inch.  Thest^  machines  represent  ihe  latest  practice  in  every  detail,  particularly  in  the  reduction 
in  length  that  has  been  achieved  by  an  increa>e  in  diameter 

The  three-phase  generators  are  mounted  on  a  continuation  o'  the  turbine  bed  plate.  The  output  per  phase  on 
a  non-inductive  load  is  184  amperes  at  11,000  volts,  and  the  fjuaranteed  cfticiency  is  963  per  cent,  at  full  load^  95*5 
per  cent-  at  three-qu^irters.  and  9175  ^^^^  ^^^^'  ^^  *^  *lf  ^^*'^^-  '^^^  -pe.d  is  i/ioo  r,p.m.  ;  and  as  the  rotating  field  of 
the  alternator  has  four  poles,  the  irequeneyis  ^3 J  cycles  per  second,  1  he  exciting  current  is  as  usual  led  to  the 
field  coils  by  the  aid  of  slip  rings.  It  h  dtiivcd  troni  the  two  txciler  units,  f^ach  of  which  c  ►nsists  of  a  Westing* 
house  single-acting  compound  engine,  running  at  a  speed  of  275  r.pm.,  direct  coupled  to  a  loo-k.w.  125-volt  D.C. 
compound  wound  generator.  One  such  unit  is  sufficient  to  supply  all  the  generators  with  exciting  current  at  full 
load.      There  is  an  extensive  auxiliary  plant, 

{To  be  conimu£d.] 


A   BUSINESS  POSTCARD* 


r  Tliis  may  be  said  to  be  the  age  of  the  picture  post- 
cardj  and  the  Parker  Foundry  Company,  of  Derby, 
are  successfully  using  the  itlustrated  postcard  idea  in 
order  to  draw  attention  to  their  malleable  iron  castings 
for  engineers,  etc.  This  arrangement  is  certainly  more 
suggestive  and  Eable  to  attract  attention  than  a  mere 
display  of  t^pe*  It  is  highly  representative  of  the 
type  of  work  carried  on,  and  is  suitably  rendered  in 
colours. 
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QUESTIONS    OF    THE    DAY. 

The  National  Encouragemeaf   of  the  Britbh   laventor:    How  can   it  be 

secured  ?    {Continued  /row  pa^e  70.} 


'TpHIS  discussion,  which  opened  in  Page's 
-^  Weekly  for  October  28th,  1904,  has 
called  forth  some  very  valuable  expressions  o£ 
opinion  by  practical  men  which  can  scarcely 
fail  to  carry  considerable  weight  when  the  patent 
question  is  again  before  Parliament.  In  the 
meantime  Mr.  Thwaite  has  prepared  a  very 
interesting  summary  of  the  views  expressed,  and 
as  the  initiator  of  the  discussion,  he  has  also 
favoured  us  with  the  following  general  reply  to 
close  the  correspondence.    Says  Mr.  Thwaite: — 

Mr.  Balfour,  in  a  reply  given  last  week  to 
a  communication  from  the  *'  Ivondon  Chamber 
of  Commerce/'  as  to  the  desirability  of  reforming 
some  of  the  clauses  of  the  new  Patent  Act, 
does  not  admit  that  evidence  lias  been  supplied 
to  him,  so  far  to  justify  any  change  in  the  Act 

It  is  quite  certain  that  Mr.  Balfour  has  not 
read  the  opinions  expressed  in  these  columns 
from  representative  inventors  and  men  asso- 
ciated with  them  directly  and  indirectly. 

The  opinions  exj)ressed  on  some  of  the  objects 
are  so  emphatic  and  unanimous  and  the  argu- 
ments urged  in  support  of  drastic  reform  are 
so  irresistible  that  no  member  ol  His  Majesty's 
Government  or  its  OpfK^sition.  unless  he  is 
conspicuously  indifferent  to  the  welfare  of  his 
count r>%  can  ignore  them.  I  sincerely  trust 
that  your  enterprise  in  devoting  so  much  of 
your  valued  space  to  collecting  and  pubhshing 
the  various  opinions,  will  culminate  in  a  really 
practical  issue,  and  will  tend  in  tlie  direction 
of  making  the  British  patent  laws  the  most 
fostering,  and  the  least  costly  of  any  extant.   ; 

I  will,  in  brief  terms,  first  refer  to  the  nephes 


of  the   inventors   themselves  to   the   inteiTQgi- 
tories  you  have  set  out  partly  under  my  giiidan(^. 

A   aUMMARY   or  THE    VIKWS   OF    REPRESCNTATIVE 
IMVCNTORS. 

1.  The  fifty  years'  period  constituting  the 
time  range  of  the  search  is  generally  considered 
to  be  satisfactory  by  inventors.* 

2.  All  renewal  fees  after  the  fourth  year  to 
l>e  abolished.  Scale  of  charges  not  to  exceed 
those  of  the  American  Patent  Bureau. 

The  British  Patent  Department  not  to  be 
run  at  a  profit,  any  surplus  over  expenditure 
to    be    employed  : — 

(isi)  To  increase  the  efficiency  of  the  depart- 
ment ;    and 
{2nd)  To  the  reduction  of  patent  charge* 

3.  British  patents  to  be  classified  and  analysed, 
the  work  to  be  su[5ervised  by  technical  experts 
representing  each  of  the  staple  industries. 

4.  Tlie    unanimous    opinion    of    British    inH 
ventors  is  in  favour  of  the  extension  of  the 
of  a  British  patent  from  14  to  ij  years. 

5.  Strong  |)ersonal  evidence  proves  that  tlie 
effect  of  the  renewal  fees  is  to  strangle  in- 
vention. 

6.  The  general  opinion  appears  to 
the    British    patent    department    as  l 
lor  the  work  of  deciding  (first)  the  value  of 
invention  that  has  l>een  commercially  perfe 
and    (second)    wliether    the    time    and    nn 
expended  has  been  justified  by  the  results. 

The    general    opinion    is    also    decidedly 
favour  of  the  extension  of  the  life  of  a 
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to  17  years,  the  commercial  perfection  of  which 
has  been  costly,  both  in  time  and  money,  but 
it  is  considered  that  the  extension  of  the  patent 
might  be  limited  to  21  years. 

7.  On  the  question  of  working  or  non-working 
opinion  is  in  favour  of  the  compulsory  license 
clause  of  the  Act, 

In  the  event  of  a  patent  being  contested,  the 
fact  that  a  j>atent  is  not  being  worked  should 
have  weight  in  the  adjudication,  that  is,  unless 
the  patentee  can  prove  that  he  has 
done  all  he  possibly  could  to  secure 
the  commercial  working  of  the  inven- 
tion. 

8.  The  opinion  is,  and  almost 
unanimously,  against  the  proposed 
system  of  prize  award  to  inventors. 

9.  The  average  opinion  is  that  the 
life  of  a  patent  is  to  date  from  day 
of  the  actual  issue  of  a  patent,  and 
not  from  date  of  application. 


10.  When  a  foreign  country  insists  on  work- 
ing jiroof,  the  inventors  of  that  country  shall  be 
compelled  to  work  their  British  patents  in 
precisely  similar  terras  to  those  meted  out  to 
the   British   inventor,* 

11.  On  the  question  of  the  fixing  the  royalty 
rates,  opinion  is  divided;  the  Patent  Depart- 
ment is  considered  to  be  unfitted  to  determine 
Royalty  rates. 

12.  The  adjudication  on  patent  disputes : 
opinion  almost  unanimously  in  favour  of  the 
establishment  of  a  tribunal  of  technical  experts 
assisted  by  a  legal  associate. 

THE  VIEW  OF  COM6U1.TINC1  ENGINEERft, 

The  opmion  of  the  consuUing  engineers  who  have 
participated  iii  the  discussion  is  generally  in  sympatliy 
with  that  of  the  inventors  themselves,  and  especially  so 
on  the  questions  of  the  duration  of  the  British  Patent, 
and  that  of  compulsory  working — 17  years'  life  and 
reciprocal  terms  with  foreign  countries  as  to  com- 
pulsory  working. 

Life  of  patents  involving  large  expenditure  of  money 
ancl  time  in  commercial  perfection  lo  be  extended  in 
proportion  to  such  expenditure.! 

THE     IMIQUITOUS     RENEWAL     FEE     TAXATION. 

The  burning  question  of  the  desirability  of  abolishing 
or  reducing  the  detestable  principle  of  taxation  (em- 
bodied in  the  ex:isting  renewal  fees)  after  the  fourth 
year  has  not,  amongst  the  non-inventor  participators 
in  the  discussion,  received  the  consideration  its  im- 
portance deserves. 

The  reproduced  graphic  diagram  (hg.  !)  shows 
conspicuously  the  deadly  effect  of  the  Renewal  Fees 
on  the  life  of  British  patents.  I  am  bound  to  say  with 
all  deference  to  those  who  have  extended  their  dis- 
tinguished patronage  to  this  discussion,  and  who 
admit  they  have  never  seen  a  case  of  a  patent  life 
destroyed  by  the  effect  of  the  renewal  fees^  that  they 
must  be  strangely  innocent  of  any  actual  contact 
with  the  struggles  of  the  great  Ixhly  of  British  in- 
ventors. 

The  correspondence  provides  overwhelming  proof 
that  just  as  the  last  straw  breaks  a  camel's  back,  so 
does  this  cruel  and  ridiculous  tax  strangle  the  great 


a         to       12        14-       t6  tl 


«  I  cun^ivdcrlhat  o*nty  Foreign  tnvtnU>rs  »bouM  be  permitted  to  acc^uire 
BriUsh  putenis  in  Ihcli  ow::  name  <tr  through  ajienls  .is  rc^ire^enutives. 
fithcruisc  this  clause  in  tht  Act  could  uliviouiily  be  easily  evaded.— 
B.  H.  i\ 

t  Mr.  Swinburne  urges  that  uo  one  should  apply  for  a  Patent  tintil 
it  U  worked  out.  I  amsiie  Mr.  Swinburne,  *  in  further  con«idef3itio«, 
will  rcali  c  how  hardly  huch  arejuulatitiiU  would  bear  on  a  p*jor  inventor, 
who  nugut  have  Ihc  money  tin  proteul  his  invcntton,  but  not  sufiftcicat 
to  tompkeVv  w  rtt  it  out,  and  honv  i^  he  ta  do  this  without  ri&k  of 
^omconc  piiriioioing  hii»  unprou?eted  invention. 
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bulk  of  British  patents,  and  if  anyone  wished  to 
ilemonstrate  the  ialling  back  on  the  rate  of  progress 
of  this  country  in  the  last  ten  years  (and  proporiionatc 
to  its  population)  he  has  mcreW  to  refer  to  the  existence 
of  the  policy  of  iaissci  fairc  and  indifference,  that  has 
permitted  a  crushing  taxation  on  British  invention 
to  exist  for  so  many  years  to  the  great  and  mi  measurable 
*oss  of  the  country. 

Puerile  in  the  extreme  are  the  arguments  ihat  have 
been  iiuggestcd  in  favour  of  retaining  this  repressing 
influence  on  inventors.  It  is  suggested  that  the 
lapsed  patent  will  permit  other  inventors  to  follow  in 
the  path  of  this  invention,  but  no  one  supporting 
this  argument  has  brought  forward  any  evidence  to 
prove  that  an  inv^ention  based  on  a  patent  abandoned 
by  the  lorct  mafeur  influences  of  inadequate  finance 
s  likely  to  prove  of  value  to  the  inventor,  because  its 
l>asis  is  admittedly  a  defunct  but  published  patent. 

The  one  practical  suggestion  as  an  alternative 
to  the  suppression  of  the  tax  is  that  made  by  Mr. 
Thompson  the  patent  expert. 

Mr.  Thompson  suggests  that  an  annual  renewal  fee 
of  I  OS.  would  amply  meet  all  the  requirements  and 
remove  all  the  objections  advanced  against  the  repeal 
of  this  iniquitous  principle  of  taxation-  Probably 
most  inventors  would  welcome  the  reduction  of  the 
present  charges  to  the  nominal  value  suggested  by 
Mr.     Thompson, 

SHOULD  THE  QOVERNMENT  MAKE  THE  PATEMT 
OrPICe  A  PROFIT-EARN INa  DEPARTMENT? 

The  argument  rai^sed  liy  one  correspondent  that 
there  will  be  no  profit  surplus  to  admit  of  the  sup- 
pression, or  at  least  the  reduction  of  the  renewal  fees, 
is  met  by  the  fact  that  the  American  patent  depart- 
ment secures  a  substantial  but  not  unreasonable 
surplus— although  this  department  institutei*  a  search 
and  there  are  no  renewal  fees  after  the  patent  has  been 
granted.  It  is  admitted  that  the  American  patent 
classification  is  the  finest  in  existence,  so  that  if  the 
American  Government  can  run  its  Patent  Bureau 
without  incurring  a  financial  loss,  and  provide  a  search 
and  grant  of  a  patent  life  of  17  years  for  £7,  ctfiris 
paribus,  our  Government  should  be  able  to  do  so. 

It  is  almost  the  unanimous  opmion  of  all  the  corre- 
spondents that  the  principle  of  making  a  profit  out 
of  the  Patent  Ofiice  administration  for  the  l>eneftt 
of  the  National  Exchequer  is  iniquitous,  and 
damaging  to  the  best  interests  of  the  countr>'* 

It  is  quite  conceivable  that  the  effect  of  this  corre- 
spondence  will  be  to  secure  for  the  German  inventor 
happily  circumstanced  as  he  is,  a  reduction  of  patent 
taxation  to  the  level  of  that  of  the  American  patent 


system,.     Anyone  personally    intLmate   with    the  twi> 
countries,   realises   the   extent   of   the   interchange  01 
ideas  of  our  two  formidable  rivals,  and,  if  this  corre- 
spondence in  any  way  tends  to  the  reduction  of  Im 
German  patent  fees,  it  wdl  have  justified  its  existence 
by  benefiting  a  race  of  inventors,  that  can  claim  intn 
alia,    the    Siemens    family,    Dr,    Otto,    The    Kiupps. 
Liebig.  Nernst,  Welsbach.  Hertz  Rontgen.  and  a  hmi 
of  otherii  whose  work  has  benefited  the  human  u^t 
directly   or  indirectly.     There  should   be    no  dividing 
geographical    or   racial   division    amongst    votaries  ot 
the  creative  art.  The  inventor  is  amtcus  humani  ^etwru 
Even     our    Hiram   Maxim's  inventive    creations  wiB 
lend  to  check  a  too  ready  recourse  to  war  as  the  means 
for    settling    international    disputes.     Creative    work, 
whether  it  produces  new  mechanical  applications  or 
chemical  or  electrical  processes,  or  works  of  the  beaux 
arts,  is  the  product  of  the  same  kind  of  genus.    Ltl 
anyone  compare  the  portraits  of  Listz,  the  composer, 
and  George  Corliss,  the  inventor;  or  those  of  the  tate  Lont 
Leightou  and  Sir  John  Ihomeycroft.  and  lie  w*ill  noUce 
a   striking  resemblance   between  them.     Our  Gm'cni' 
ment  permits  creative  faculty  apphed  to  the  producUon 
of   art   or  literature   to  secure  proprietary  rights  for 
the  creative  output  for  the  period  of  a  lifetime  by* 
simple  form  of  registration  and  the  payment  of  I0«« 
but  the  man  who  creates  a  new  machine,  or  a  proce» 
that  in  its  effect  produces    two   blades  of    grass  whcff 
one  grew  before »   is  penalised,   and   increasingly*  ^ 
the  annual  taxation  known  as  the  renewal  fees. 

Compare,  moreover,  the  expenditure  involved  in  p*'' 
fee  ting  a  machine  or  process  with  that  required  tn 
producing  a  design  or  painting. 

No  I  The  iniquitous  taxation  of  the  inventor  ha*  »^ 
taisoH  d'etre,  and  has  already  done  immense  daoiig'f 
to  the  industrial  and  commercial  well-being  of  ll>^ 
country* 

(To  be  con/tnttrd.) 


*t\ic  Implacab'e  op"ournt  M  the  Inventor— admittedly  often  I^U 
pocket,  if  rich  in  ih<  pcciil  .irity  «it  his  mvemivc  fjcu  tl* »— i*ioald  ~" 
him  a  source  tjf  the  m  txliriu-n  posAib  r  taxjiti'ui,  and  wouki  thusi 
tili9iippre«si>>n.    Th*  inv  ntor  oi  limited  wejiUh  would  rari?ly,U  «<*'' 
sccttre— citJur  for  himrfif  or  his  fricn   a —  he  rcUani  of  the  cJEj-Codrtitf* 
ri&k  d  11  ibc  MiMrk  of  ^onnneicial  dcv>lopmrn), 

F'triuoaidy,  if  ibe  indirfci-^  ncc  **f  B  \X^*h  !»latc«Tnen  t"  lh« 
inMutr.ice  ♦'*    mv^nti  «m — re  nodcliing   the  dL'4ii<i'^^    of    nalii 
rf:^ulie  I  in  the  adopU  m  i>f   Ihe  <  ri^ciple  itf  dt<a«tr4i>u«  tmatl 
h  »di«d  iti  Ih    renevkMl  t'tc*,  an  »  a  shf»rt  and  <li*  our;«|*lac  life, 
at  I  rge, and  e^pectdily 'ho  e  who  have  tr*vdlcd  m  Gcmi  nv 
UnUed  S  al  s  are  b.x  'Oiinj^  day  bv  f*3v  mo't  and  mnrc  all 
value  nf  thecre.itlie  produc  s  oV  ihelr  mveniive    oaotrj-men 

\o  d  »ubt  in  rime  the     ew  KjcamJoinR  Staff  w  II  acquire  tUe  kii'** 
Itd^c  I  hat  experience  »houtd  pmvide,  but  any  priclic^d  expert«< 
p  o^lde  the  rqnlpm  nr  t  lal  siouJ  I  be  provided   by  a  c^nir 
ainincr     BJy  fncn  »  of  th    liTii>roved  Gdiuan  F*Atcnl  OftWe 
whoh  vc  nild  p  ♦-ill  ml  of  ro^p  «iis  bllity  in  manufaclun  u 
Jiav'done  Impo  tiini  servlct-i*  t'»*om.  one  or  other  indufitr)'.  *i 
are  fully  compctem  to  jufl^e  the  pni*.  and  con*  «»f  itn  inniva'ion 
m:t>f  app  ar  1  ^  Lno  a  mere  detail,  but  wb»i:h  is  nevcHbJe**  tti« 
Ltfik  of  a  change  of  ifn|K)rtajit  piocenn. 


January  20,  1905. 


PAGE'S    WEEKLY. 


125 


I 


THE  IFrCCT  or  THE  ABANDONED  l»ATENTB  (PRIN- 
CIPALLY THROUQH  THE,  MALION  INFLUENCE  OP 
THE  HENEWAL  FEE  TAKATiON)  ON  FUTURE 
INVENTIVE    EFFORT, 

Correspondents  have  evaded  the  question  of  the 
deadly  effect  of  the  cemetery  of  tax  killed  patents 
upon  the  vitahty  of  inventive  energy,  raised  in  my 
opening  tetter,  and  there  is  no  alternative  remedy  to 
that  of  resTiscitation. 

Had  these  mostly-renewal  tax  killed  patents  had 
the  life  given  to  a  patent  by  the  American  Govern - 
ment — or  seventeen  years — scores  of  combinations 
of  difterent  inventors  would  have  been  made,  hecause 
in  nine  cases  out  of  ten,  an  inventor  \s^iild  adopt 
the  policy  of  combination  rather  than  that  of  the  dog 
in  the  manger,  which  in  its  effect  is  often  equivalent 
to  the  mad  policy  of  cutting  off  one's  nose  to  spite 
one*s  face. 

THE    FR0P03ED   COURT    OF    TECHNICAL   EXPERT«. 

On  the  question  of  the  constitution  of  a  Court  of 
Technical  Experts,  the  optnion  as  far  as  it  is  clear  and 
definite  is  in  favour  of  the  per  man  model. 

There  should  be  no  difficulty  m  establishing  courts 
of  technical  experts  in  the  great  branches  of  British 
Institutions,  even  if  you  have  to  import  German  or 
American  experts. 

The  somewhat  vulgar  phrase  of  the  vox  poptdi  that 
the  British  law  is  an  ass,  is  accepted  too  seriously  not 
to  have  some  justifiable  basis  for  its  existence,  and 
just  as  technical  and  business  questions  of  immense 
importance  ai^"  daily  settled  without  ^  recourse  to 
legal  assistance,  so  can  disputes  relating  to  inven- 
tions be  settled  by  the  Courts  of  Experts,  which 
may  have  the  assistance  of  legal  assessors, 

THE      QUESTION     OF     THE      LIFE      PERIOD     TO     BE 
ALLOWED    FOR    A    PATENT. 

The  eloquently  expressed  arguments  advanced  by 
Mr.  Heath  in  his  highly  philosopliic  contribution  . 
to  support  his  bold  contention,  that  the  life  of  an 
important  patent  should  be  perpetual,  are  academically 
irresistible,  but  of  course  Ihe  prdposilion  miglit  be 
employed  to  the  detriment  of  inventors.  No!  An  in- 
vent  or  should  have  time  allowance  to  realise  the  value 
of  his  inventions^and  in  this  connection  I  appreciate 
the  suggestion  advanced  by  Mr.  Swinburne  that  small 
inventions,  or  inventions  relating  to  articles  that  can 
be  made  suitable  for  the  market  in  a  few  months,  on 
the  expenditure  of  a  fe\v  pounds,  .should  be  satisfied 
with  a  smaller  patent  life  monopoly,  than  the  inventor 
who  patents  an  invention,  the  commercial  perfection 
of  which   requires   years  of   time   and    thousands  of 


pounds. 


THE      COMPETEliCV      OF      THE      NEW      CORPa      OF 
EXAMINERS. 

There  has  never  been  any  desire  to  reflect  on 
the  competency  of  the  Patent  Ofhce  staff  to  carry 
out  the  provisions  of  the  old  Act,  The  only  question 
raised  is  the  competency  of  the  Searching  and  Ex- 
amining Corps  appointed  to  differentiate  between  new 
and  old  inventions. 

Anyone  wlio  is  fully  cognisant  of  the  complexity 
of  most  of  our  modern  manufacturing  industrial  pro- 
cesses, and  who  adequately  appreciates  how  often 
the  success  of  a  new  process  is  Secured  by  an  apparently 
trivial,  but  what  is,  in  reality,  an  all  important  detail 
and  one  constituting  the  pith  and  marrow  of  an  in- 
vention, will  be  justified  in  his  distrust  of  the  opinion, 
upon  the  subtle  %'alue  of  a  detail,  of  a  member  of  a 
staff  that  is  innocent  as  a  newborn  babe  of  a  practical 
knowledge  of  the  manufacturing  process  to  which 
the  invention  belongs. 

{T&  btcantinucd^ 


CLEVELAND  INSTITUTION  OF 
ENGINEERS. 


At  the  meeting  of  this  Institution,  hekl  on  the  i6th 
Inst..  Mr.  ].  H.  Harrison,  MjnstC-E..  read  an  interest- 
ing paper  on  the  subject  of  "  Foreign  Competition  in 
the  Manufacture  of  Iron  and  Si  eel,** 

The  conclusion  at  which  the  author  ^Jrives  is 
that  while  a  good  deal  is  being  done  to  m eel  foreign 
competition,  there  is  stiff  ample  room  for  reform  in 
English  methods  of  manufacture  and  management. 
He  does  not  advocate  the  slavif^h  imitation  ol  American 
methods,  holding  that  there  is  a  midd}e  course  between 
•American  practice  and  our  owip,  whi(^,  if  properly 
appied,  would  give  record  profit ».  The  greatest 
barrier  to  progress  in  this  count r>^  is  the  conscn-^atism 
of  the  iron' 4" d  steel  trade.  The  inventive  power  for 
objections  to  any  new  idea»  especia^y  if  not  imported, 
is  enormou^i,  A  great  deal  can  bo  done  in  the  way 
of  producing  more  cheaply^without  sacrificing  quality. 
The  se<;ret  c^  success  ^^  first  in  having  the  best 
plant,  and  theti^tn  arranging  that  plant  so  as  to  make 
the  process  of  nianufacture^^  continuous  from  the 
raw  material  to  the  finished  product,  with  the  least 
possible  waste  of  time,  and  with  the  least  possible 
handling.  Extracts  from  Mr.  Harrison's  paper  will 
appear  in  the  next  issue  of  Page's  Weekly. 
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A   GROUP   OF   FORGED   STEEL  SHOT  AND  SHELL,  ARMOl'R    PIERCING    AND    COMMON.      57   MM.   TO 
13    IN.      6    LB.  TO    1,100    LB.       KY   THF   MIOVALK  STEEL   COMPANY. 

STEEL  FOR  THE  MANUFACTURE  OF  ARTILLERY. 

By  Colonel  CrniLLo  (Spanish   Royal  Artillery). 

in. 

{Contimmd  from  paj^  75,) 


aE  will  now  turn  to  an  important 
experiment  with  cannon  metal 
effected  in  the  Watertown  Park. 
The  WatervUet  Works  had 
observed  that,  as  much  in 
solid  forged  tubes  as  in  hollow^ 
forged  sleeves,  there  existed  certain  shades 
or  stains  of  a  dark  colour,  narrow  in  proportion 
to  their  length,  and  running  in  a  Hne  vni\\  the 
axis  of  the  piece.  These  stains  were  discovered 
when  smoothing  the  tubes  and  sleeves  in  tlie 
lathe,  according  to  the  class  of  tool  used  in 
this  operation  they  appeared  more  or  less  in 
relief.  A  file  darkened  them  ;  a  half  cut  of  the 
tool  made  them  jut  out ;  if  a  large  shaving  was 
made  they  were  hidden.  These  are  observations 
of  American  officials  ;  we  have  had  more  than 
one  occasion  to  notice  these  stains  at  Tnibia  ; 
no  gun  of  15  centimetres  is  stained  in  this 
manner. 

It  is  not  easy  to  point  to  the  cause  of  these 
shades ;      perhaps     we    may    attribute     them 


to  the  cavities  or  bubbles  formed  at  the  moment 
of  the  solidification  of  the  steel.  This,  however, 
is  a  mere  hypothesis,  the  true  cause  is  unknown. 
The  traction  characteristics  of  a  metal  free 
from  stains,  and  those  of  having  them  in 
abundance  are  as  follows,  and  not  unfavourable 
to  the  latter  metal  : — 


EUftlric 

Fracturing 

£iiL;ir|^C* 

Con- 

LimiU 

Load. 

tntnu 

tract  ion 

Mt tat  with  Stains,       K^,  x  min.* 

Ka,  X  mm  1 

% 

Average  results     ...     38 

73-2 

171 

427 

Maximum 39 

753 

iy'2 

47*1 

Mitiiinum 37 

711 

15- 

3«-3 

Mcfal  without  Slaitis. 

Average      397 

77*9 

12-8 

3^ 

Maxmmm 404 

7»-3 

137 

369 

Mimmum 390 

760 

120 

352 

As  seen  from  this  table  we  cannot  say  that 
one  metal  is  inferior  to  the  other ;  that  free 
from  stains  or  lines  possesses  greater  tenacity* 
whereas  the  other  has  greater  ductility ;  per- 
haps we  might  almost  say  that  the  metal 
free  from  stains  is  the  inferior. 

The  chief  of  the  Artillery  Technical  Depart- 
ment    ordered      the    Watertown    Arsenal    to 
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^xficjfment  with  both  classes  of  metal,  submitting 
a  nbop  of  each  to  hydrostatic  pressures  which 
should  not  exceed  the  tangential -elastic  re^sis- 
tance  of  the, steel,  repeating  the  operation  a 
certain  number  of  times,  and  afterwards  in- 
creasing the  pressure  until  the  hoops  fractured. 
The  dimensions  of  the  hoops  are  shown 
below  : — 


o 
o 


-T38"T8mnt,- 


-53S*^  mm. 


I 


It  is  not  necessary  to  say  what  means  were 
adopted  to  exert  the  pressure  required.  After 
noting  the  tangential  elastic  resistance  of  the 
hoops,  their  dimensions  and  traction  character- 
istics, they  were  submitted  to  pressures  of  150  to 
200  kilogrammes  per  square  centimetre  less  than 
those  employed  for  elasticity.  This  pressure  was 
repeated  500  times  on  each  hoop  and  was  then 
mcreased  until  they  fractured.  Neither  hoop 
showed  any  appreciable  permanent  deformation 
from  the  500  pressures,  but  after  passing  the 
elastic  limit  the  difference  between  the  two 
metals  was  very  marked.  In  the  shaded  metal 
three  small  stains  or  lines  opened  perceptibly 
under  a  pressure  of  4,100  kilogrammes,  and  at 
4,600  kilogrammes  one  of  the  three  openings 
increased  in  size.  The  metal  of  the  other  hoop 
bore  the  strain  up  to  the  fracturing  hmit  admir- 
ably. The  stained  metal  hoop  broke  under  a  pres- 
sure of  6,350  kilogrammes  per  square  centimetre. 
The  elastic  limit  of  the  two  coincides  with  the 
minimum  value  found  in  the  traction  tests. 
In  breaking,  the  stained  metal  gave  less  resist- 
ance than  that  shown  in  the  test  and  was  very 
deficient  in  elongation >  the  hydrostatic  test 
giving  only  4  per  cent.,  whereas  18  per  cent. 


was  shown  by  the  traction  test.  On  the  contrary , 
the  clear  metal  showed  greater  resistance 
and  elongation.  The  results  of  these  ex- 
periments are  very  interesting ;  they  indicate, 
first,  that  the  traction  tests  alone  are  not 
sufficient  to  give  an  idea  of  the  quality  of  a 
meta!.  and  that  defects  of  much  importance 
on  passing  the  elastic  limit  do  not  exist  between 
that  period  of  the  resistance  not  passed  by  the 
fire  tests.  It  is  clear  that  the  officials  who 
conducted  these  experiments  did  not  apply 
a  slowly  increasing  pressure  until  fracture 
occurred,  but  repeated  the  elastic  pressure 
500  times,  because,  without  doubt,  this  would  be 
the  numlx?r  of  rounds  fired  from  a  big- 
calibre  gun,  and  if  any  guns  in  use  had  been 
constructed  of  sleeves  and  hoops  of  stained 
metal,  they  would  have  been  convinced  that 
these  guns  were  in  no  danger  of  bursting. 

In  the  wiiter's  opinion,  the  tests  within  the 
elastic  limit,  such  as  made  by  the  American  Com- 
mission, may  be  likened  to  the  shooting  tests, 
because,  if  in  these  tests  the  pressure  reaches 
its  maximum  in  a  very  short  time,  it  is  also  certain 
that  it  quickly  disappears.  In  the  hydrostatics 
proof,  the  increase  of  the  pressure  is  slow ;  but 
the  time  occupied  is  always  much  longer  than 
that  taken  by  the  rounds  in  the  body  of  the 
gun. 


THE  FUTURE  OF  THE  PEDRAIL. 

A  practical  demonstration  of  the  capabilities  of 
Mr.  Diplock'a  pedrail  tractor,  was  recently  made  in 
the  clearing-yard  of  the  Prince's  Dock,  Liverpool,, 
The  demonstration  was  of  an  exhaustive  nature, 
and  was  foJlowol  with  great  interest,  Mr.  Diplock 
mentioned  that  the  present  machine  had  an  average 
speed  of  four  or  live  mdcs  an  hour,  and  that  he  was 
at  present  designing  one  to  average  eight.  He  saw 
no  difficulty  whatever  in  making  certain  adjustments 
which  would  render  feasible  a  speed  of  fifteen  or  twenty 
niUes  an  hour.  Next  month,  at  the  request  of  the  War 
Office*  an  attempt  wilJ  be  made  to  show  what  the 
machine  is  capable  of  doing  in  the  way  of  hauling  heavy 
weights  over  soft  ground  by  pulling  a  big  gun  up  the 
Long  Valley  at  Aldershot, 
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telegraphic  systems  of  the  country.  Deciding 
to  take  up  a  scientific  career,  he  joined  the  Royal 
School  of  Mines  in  1874,  going  out  in  1877 
^th  the  Associateship  in  both  Mining  and 
Metallurgy. 

He  next  collaborated  with  Dr.  Guthrie  in  his 
well-known  work  on  Cryohydrates  which  led  up 
to  the  far-reaching  discovery  of  "  eutectics " 
in  metallic  alloys,  and  the  recent  greater  progress 
in  Metallography ;  was  associated  with  Professor 
W.  N.  Hartley  in  his  fruitful  researches  on 
"  Absorption  Spectra  of  Ultra- Violet  Rays,'*  and 
with  Dr.  Percy  in  laboratory  investigations 
for  the  second  volume  of  his  Metallurgy  of 
Gold  and  Silver,  which,  however,  was  never 
published,  the  work  eventually  being  incorporated 
in  the  German  edition  of  the  first  volume.  In 
1879  Professor  Huntington  was  elected  to  fill  the 
Chair  of  Metallurgy  at  King's  College,  London, 
since  when  he  has  been  continuously  occupied 
in  investigations  having  practical  applications 
in  Marine  and  Railway  Engineering.  He  was 
one  of  the  first  to  experiment  with  an  electric 
furnace,  the  late  Sir  William  Siemens  having 
placed  at  his  disposal  the  electric  furnace  shown 
at  the  Smoke  Abatement  Exhibition.  It  was 
afterwards  transferred  to  Professor  Huntington's 
laboratory,  where  it  was  worked  by  five  D2 
dynamos,  driven  by  a  12  h.p.  Marshall's  portable 
engine.  The  light  given  by  the  arc  was  com- 
puted at  the  time  at  200,000  candle  power. 

In  1882,  conjointly  with  Sir  WiUiam  Siemens, 
Professor  Huntington,  read  before  the  South- 
ampton Meeting  of  the  British  Association  a 
paper  on  some  of  the  results  of  the  experiments 
in  the  electric  furnace.  This  was  the  first 
occasion  on  which  tungsten  had  been  shown  in 
any  other  condition  than  that  of  powder. 
With  its  high  fusing  point  and  a  volatilisa- 
tion point  near  that  at  which  the  metal 
fuses,  a  powder  being  a  bad  conductor  of 
heat,  it  is  extremely  difficult  to  obtain  tunsgten 
in,  a  solid  condition.  Whilst  experimenting 
with  this  furnace,  iron  and  carbon  were  fused 
in  time  and  the  production  of  carbide  and  from 


it  acetylene  were  noted,  but  no   attempt  was 
made  to  develop  this  fact  commercially^ 

About  this  time.  Professor  Huntington  gave 
a  course  of  six  lectures  in  Birmingham  to  those 
interested  in  the  brass  industries.  These  were  at- 
tended by  from  800  to  1,000  students  each  night. 
A  year  later  he  was  requested  fo  give  a  course 
on  iron  and  steel,  but  being  of  opinion  that  this 
was  not  the  most  advantageous  way  to  deal 
with  education,  he  induced  those  concerned  to 
equip  a  laboratory  at  the  Midland  Institute, 
which  proved  to  be  the  precursor  of  many 
laboratories  in  different  parts  of  the  country.  In 
1892  he  was  instrumental  with  others  in  forming 
the  Institution  of  Mining  and  Metallurgy,  and  in 
1894  was  elected  President.  Professor  Hunting- 
ton's contributions  to  the  technical  press  include 
a  text-book  on  ''  Metals,"  and  a  number  of  papers 
to  be  found  in  the  transactions  of  various  scientific 
societies.  He  is  an  enthusiastic  aeronaut  and 
motorist,  and  in  the  last-named  connection  he 
is  experimenting  with  an  automatic  change- 
speed  gear  which  shows  fair  promise  of  practical 
success. 


THE   LODGE   FOG  DISPERSAL   APPARATUS. 

We  shall  look  fonvanl  with  interest  to  hearing 
more  about  the  business  si'le  of  this  apparatus 
(referred  to  on  page  113),  which  will  probably 
be      on      view      shortly       in       London.  If      the 

cost  of  the  remedy  be  excessive,  we  have  on 
the  other  side  of  the  ledger,  an  enormous  waste  of 
money,  time,  and  health,  the  extent  of  which  it  is 
difficult  to  estimate.  Figures  recently  published 
by  the  Railway  News  to  take  a  single  department  of 
industrial  activity  showed  that  for  one  half-year  the 
pervalence  of  fogs  added  ^9,344  to  the  traffic  expenses 
of  the  London  and  North-Western  Railway.  A  dense 
fog  on  the  North  London  system  renders  it  necessary 
to  have  200  fogmcn  at  work,  and  the  fog  practically 
costs  the  company  £"]  an  hour  during  its  continuance. 
The  fog  cost  the  Great  Western  ;^3,200,  and  the  Great 
Eastern  an  extra  il,ooo  in  the  second  half  of  1901, 
and  the  unusual  prevalence  of  fogs  in  October  and 
November  of  that  year  caused  an  additional  outlay 
in  wages  alone  in  the  traffic  department  of  the  London 
and  South- Western  Railway  of  ;^3,200,  and  a  large 
increase  in  overtime  to  the  staff  generally. 


132 


PAGE'S    WEEKLY. 


JAXIARY   20,  1905. 


STANDARD   SPECIFICATION    FOR    PORTLAND    CEMENT 


THE  specification  just  issued  by  the  Engineering 
Standards  Committee  on  Portland  Cement. 
provides  that  the  cement  shall  be  prepared  by 
intimately  mixing  together  calcareous  and  argillaceous 
materials,  burning  them  at  a  clinkering  temperature 
and  grinding  the  resulting  cUnker.  No  addition  of 
any  material  is  to  be  made  after  burning,  except 
when  desired  by  the  manufacturer  and  if  not  pro- 
hibited in  writing  by  the  consumer,  in  which  case 
calciam  sulphate  or  water  may  be  used.  The  cement. 
if  watered,  must  contain  not  more  than  2  per  cent,  of 
water,  whether  that  water  has  been  added  or  has 
been  naturally  absorbed  from  the  air.  If  calcium 
sulphate  is  used,  not  more  than  2  per  cent.,  calculated 
as  anhydrous  calciam  sulphate,  of  the  weight  of  the 
cement  is  to  be  added. 

The  cement   is   to  be   ground   to   comply   with    the 
following  degrees  of  fineness,  viz.  :  — 

The    residue    on  a  sieve  76  by  70  =  5.776    meshes 

per  square  inch,  shall  not  exceed  3  per  cent. 
The  residue  on  a  sieve  180  by  180  =  32,400  meshes 
per  square  inch  shall  not  exceed  2  2\  per  cent. 
The  sieves  are  to  be  prepared  from  standard  wire, 
and  the  size  of  the  wire  for  the  5.776  mesh  shall  be 

DIMENSIONS    OF   BRIQUETTE 


Fig  A 


DETAILS     OF    JAWS    FOR    HOLDING    BRIQUETTE. 
PLAN 


Fig  B. 


ELEVATION 
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•0044  inch,  and  for  the  32,400  mesh,  '002  inch.  The 
wire  must  be  woven  (not  twilled),  the  cloth  being 
carefully  mounted  on  the  frames  without  distortion. 

The  specific  gravity  of  the  cement  is  to  be  not  less 
than  3*15,  when  sampled  and  hermetically  sealed 
at  the  manufacturer's  works,  nor  less  than  3*10  if 
sampled  after  dehver\-  to  the  consumer. 

The  cement  must  comply  with  the  following  condition 
as  to  its  chemical  composition.  There  shall  be  no 
excess  of  lime,  that  is  to  say,  the  proportion  of  lime 
shall  not  be  greater  than  is  necessary  to  saturate  the 
sihca  and  alumina  present.*  The  percentage  ol 
insoluble  residue  shall  not  exceed  15  per  cent,  ;  that 
of  magnesia  shall  not  exceed  3  per  cent.  :  and  that 
of  sulphuric  anhydride  shall  not  exceed  2'^  per  cent. 

The  cement  after  being  gauged,  is  to  be  filled,  without 
mechanical  ramming,  into  moulds  of  the  form  shown 
in  rtg.  A.  plate  I.  each  mould  resting  upon  an  iron 
plate  until  the  cement  has  set. 

Briquettes  of  neat  cement  of  the  shape  shown  in 
fig.  A,  are  to  be  gauged  for  breaking  at  7  and  28 
days  respectively,  six  briquettes  for  each  period. 
The  average  tensile  strength  of  the  six  briquettes 
^hall  be  taken  as  the  accepted  tensile  strength  for  each 
period.  For  breaking  the  briquette  must  be  held  in 
strong  metal  jaws,  of  the  shape  sho^^^l  in  fig.  B., 
the  briquettes  being  slightly  greased  where  gripped  by 
the  jaws.  The  load  must  then  be  steadily  and  uni- 
formly applied,  starting  from  zero,  increasing  at  the 
rate  ot  100  lb.  in  12  seconds.  The  briquettes  are  to 
bear  on  the  average  not  less  than  the  following  tensile 
stresses  before  breaking  : — 

7  days  from  gauging,  400  lb.  per  square  inch 
of  section.  2S  days  from  gauging,  5<x>  lb.  per  square 
inch  of  section.  The  increase  from  7  to  28  days  shall 
not  be  less  than  :  — 

2y^,^  when  the  7  day  test  falls  between  400  lb.   to 

450  lb.  per  Sijuare   inch   of    section ;     .20%    when 

the  7  day  test   falls    l>etween  450  lb.   to    500   lb. 

per  square  inch  of  section  ;    15*^0  wben  the  7  day 

test    falls    between   500  lb.   to    5501b.   per  square 

inch   of  section  ;  10 "^^    when    the    7    day    test   is 

5  50  lb.  per  square  inch  or  upwards. 

Details  follow  as  to  the  prescribed  sand  test,  setting 

time,  soundness,   and  acceptance,  for  which  we  must 

refer  readers  to  the  original  specification.i 

'  The  proportion  of  lime  tu  silica  and  alamina  thali  be  not  greater 
CaO 
than  the  ratio  represented  by  siO  -uai  O""^'"-^' 

-i-  PuMi^hed  by  Crosby  Lockw()«»d  and  Son.  It  may  be  obtiUned 
throu|«h  any  bookseller,  or  direct  ftom  the  ofttce>  of  the' Coaunittec  at 
2S.  Victoria  Street.  WeNtn!in>ter.  S.W. 
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inPROYED  MOTOR  DRIVEN  HEXAGON 
TURRET   LATHE. 

BY  MESSRS:  ALFRED  HERBERT,    LTD,.  COVENTRY. 


a  HE  illustration  on  page  134,  shows 
the  latest  development  of  the 
I  Patent  H  xagon  Turret  Lathe 
i  built  by  Messrs.  Alfred  Herbert, 
I  Ltd.,  Coventry.  The  machine 
as  shown  is  driven  by  a  direct- 
connected  electric  motor  which  has  a  moderate 
range  of  speed  variation,  a  large  proportion 
of  the  speed  changes  being  obtained  mechatii- 
cally  by  means  of  friction  clutches  in  the 
lathe  headstock. 

It  is  found  that  the  use  of  motors  having 
a  large  speed  variation  causes  trouble  owing 
to  the  reduced  power  of  the  motor  at  low  speeds, 
and  it  is  for  this  reason  that  a  motor  having  a 
comparatively  small  speed  %'ariation,  ob  ained 
by  inserting  resistance  into  the  field  circuit, 
is  used.  By  this  aiTangement  the  motor  gives 
its  maximum  power  at  the  slow  end  of  the  speed 
range,  the  lighter  efforts  being  reserved  for 
the  small  diameters  and  the  smaller  cuts.  The 
motor  is  of  the  direct-current  type  driving 
the  headstock  by  means  of  spur-gearing,  and 
is  compactly  arranged.  The  switches  and  con- 
troller are  moun  ed  on  a  stand  seen  at  the  left- 
hand  side  of  the  machine,  this  being  a  convenien 
position  for  the  operator.  This  type  of  machine 
has  been  designed  principally  for  producing 
articles  such  as  screws,  studs,  spindles,  etc., 
direct  from  the  bar  without  forging.  In  cases 
where  forgings  must  be  employed,  as  on  valve 
rods  with  forked  ends,  these  can  be  easily 
handled  by  removing  the  automatic  chuck  and 
substituting  a  three  or  four-jaw  chuck.  Owing 
to  the  form  of  the  turret, which  is  hollow,  alleging 
the  work  to  pass  right  through  it,  tK>th  long  and 
short  work  is  handled,  and,  as  the  patent  tuming- 


tool-holders  are  very  readily  adjusted  for  di'> 
meter,  it  has  been  found  quite  economical 
to  produce  even  one  or  two  piees  at  a  setting, 
the  lathe  being  extensively  used  in  jobbmg  and 
repair  work. 

The  leading  principle  of  the  machine  i^  that 
it  finishes  each  diameter  from  the  rough  bar 
at  one  cut,  no  hnisliing  cut  being  required, 
and  the  design  has  just  been  modified  so  as  to 
take  full  advantage  of  the  recent  improvements 
in   high-speed  cutting   tools. 

The;  bar  is  gripped  by  an  automatic  chuck, 
operated  by  the  vertical  levjr  at  the  front  of  the 
headstoclc.  The  buck  may  be  opened  and 
closed  without  stopping  the  machine.  The  end 
of  the  bar  is  steadied  by  means  of  a  3-jaw  self- 
centring  chuck,  which  is  operated  by  the 
handwheel  at  the  rear  end  of  the  spind'e.  The 
automatic  chuck  is  provided  with  a  full  set  of 
jaws  for  gripping  round,  square  or  hexagon 
bars  up  to  the  full  spindle  capadty,  the  jaws  not 
in  use  being  carried  in  a  swinging  tray  con- 
veniently attached  to  the  cabinet  leg.  This 
tray  also  carries  the  screwing  dies  and  cutting 
tools. 

The  hexagon  turret  is  mounted  on  a  saddle 
having  a  long  bearing  on  the  Ix-d.  This  saddle 
is  provided  with  an  automatic  feed  having 
three  changes,  all  obtainable  by  moving  the 
vertical  lever  seen  on  the  front  of  the  gear  box. 
The  feed  may  be  reversed  by  throwing  over  the 
small  horizontal  lever  immediately  above  the 
feed  change  lever.  The  feed  is  instantly  changed 
or  leversed,  wi  hout  stopping  the  machine. 
The  automatic  stops  to  the  trav-4  of  the  tu  ret 
are  carried  on  the  hexagon  bar  in  th::  front  of 
the  machine.     There  are  six  stops,  one  to  each 
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FIG.    2.      TURXIN'G    TOOL-HOLDKR, 

and  steadier  are  made  entirely  with  the  lingers 
and  uithout  the  need  of  screw-driv.  rs  or  spanners 
Scrcwng  is  done  by  means  of  the  '*  Coventry  " 
self-opening  diehead,  which  is  arranged  to  op  n 
automatically  at  any  desired  ix>int,  and  is  also 
fitted  with  a  roughing  and  finishing  atta  h- 
ment  by  which  means  a  iinishing  cut  may  be 
taken  when  screwing  large  threads  on  difficult 
material. 

Although  these  machines  have  been  largely 
used   for   ordinary   bar   work,    such   as   shafts » 
bolts,   pins,   studs,   bushes,  etc.,   there  are   yet 
a   number  of  jobs  which   might   appear  to   be 
unsuited  for  the  lathe,   but  on  which  we  are 
assured  that  great  economies  can  be  effected. 
Work    such    as    piston    rods,    air-pump    rods, 
armature  spindles,  which  have   a 
long  plain  portion  in  the  centre* 
are     frequently   made     on    these 
machines     from     bright      drawn 
steel  bars  which  are  not  machined 
at  all  on  the  plain  central  portion* 
but  are  subsequently  finished  on 
this    part    by  grinding,  if    a    fine 
finish  is  required.     One  end  is  first 
machinedjthe  work  is  then  reversed, 
the  part  machined  at  the  first  opera- 
tion, being   supported   in  a  bush 
fitted  in  the  spindle  so  as  to  hold 
it  true,  and  the  second  end  is  then 
finished.     Work  of  this  kind  can 
also  be  centred  in  the  lathe  lor  the 
subsequent  operation  of  grinding 


Work,  such  as  boiler  stays,  ha\Tng 
two  threaded  portions  separated  by 
:^,  an  unthreaded  po  tion  can  be  produced 
by  a  special  arrangement  of  diehead 
and  guide  nut  so  that  the  pitch  of  the 
two  threaded  portions  may  be  con- 
tinuous so  as  to  suit  the  error  of  the 
stay  tap.  For  repetition  work  having 
a  number  of  diame  ers,  box  tools  are 
furnished  enabling  all  the  diameters 
to  be  turned  at  the  same  time. 

For  taper  work  a  special  taper- turn- 
ing tool  is  fitted  with  an  adjustable  taper 
bar.  which  can  be  set  to  any  desired  angle.  For 
work  having  curved  outlines,  broad  form  tools  are 
used  ;  examples  of  such  work  will  be  found 
in  the  pilot  handles  on  lathe  itself. 

No.  2  machine  admits  bars  up  to  2  in.  dia- 
meter, working  stroke  of  turret  30  in.,  maximum 
size  of  Whitworth  thread  cut  with  self-opening 
diehead  ij  in.,  or  2  in.  with  special  diehead. 

No.  3  machine  admits  bars  up  to  2J  in. 
diameter,  working  stroke  of  turret  36  in., 
maximum  diameter  of  \\lii*worth  thread  cut 
v^ith  self- opening  diehead  2  in. 

No.  5  machine  admits  bars  up  to  4  J  in. 
diameter,  working  stroke  of  turret  42  in.,  maxi- 
mum size  of  Wliitworth  thread  cut  with  self- 
opening  diehead  3  in.,  or  4 J  in.  with  special 
diehead. 


FIG,   3.     SPECIAL  TAPER-TURNING   TOOL. 
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The   Heat    Treatment    of   High-Speed ,  Steel* 


By  J.   Mj  Gledhill. 


THE  high-speed  steels  of  the  present  day  axe 
combinations  of  iron  and  carbon  with  {i\  tungsten 
and  chrominm,  (2)  molybdenum  and  chromium,  and 
(3)  tungsten,  molybdenum  and  chromium.  In  the  heat 
treatment  of  high-speed  steel,  one  of  the  most  important 
points  is  the  process  of  thoroughly  annealing  it  after 
world ng  into  bars.  Accurate  annealing  is  of  much  value 
in  bringing  the  steel  into  a  state  of  molecular  uniformity, 
thereby  removing  internal  strains  that  may  have 
arisen,  due  to  casting  and  tilting,  and  at  the  same 
time  annealing  renders  the  steel  suflftciently  soft  to 
enable  it  to  be  machined  into  any  desired  form  for 
turning  tools,  milling  cutters,  drills,  taps,  screwing 
dies,  etc. 

The  annealing  of  high-speed  steel  is  best  carried 
out  in  muffle  furnaces  (see  fig.  2),  designed  for  heating 
by  radiation  only,  a  temperature  of  1,400  deg.  F., 
being  maintained  from  twelve  to  eighteen  hours 
according  to  the  section  of  the  bars  of  steel  dealt  with. 

Further  advantage  also  results  from  careful  annealing 
by  minimising  risks  of  cracking  when  the  steel  has  to 
be  reheated  for  hardening.  In  cases  of  intricately- 
shaped  milling  tools  having  sharp  square  bottom 
recesses,  fine  edges,  or  delicate  projections,  and  on 
which  unequal  expansion  and  contraction  are  liable 
to  operate  suddenly,  annealing  has  a  very  beneficial 
efiect  towards  reducing  cracking  to  a  minimum. 

Increased  ductility  is  also  imported  by  annealing, 
and  this  is  especially  requisite  in  tools  that  have  to 
encounter  sudden  shocks  due  to  intermittent  cutting, 
such  as  planing  and  slotting  tools,  or  others  suddenly 
meeting  projections  or  irregularities  on  the  work 
operated  on. 

It  may  be  noted  that  the  ductility  of  annealed 
specimens  is  very  good,  rendering  the  steel  in  a 
condition  to  withstand  the  great  pressures  due  to  the 
forces  thrown  upon  it  when  cutting. 

PRKPARATION    OP    HIQH-SPKKD    8TKKL. 

In  preparing  high-speed  steel  ready  for  use  the 
process  may  be  divided  principally  into  three  stages : 
forging,  hardening,  and  grinding.  It  is.  of  course,  very 
desirable  that  high-speed  steel  should  be  capable  of 
attaining  its  maximum  efficiency  and  yet  only  require 
treatment  of  the  simplest  kind,  so  that  an  ordinarily 
skilled  workman  may  easily  deal  with  it,  otherwise 
the  preparation  of  toob  becomes  an  expensive  and 


costly  matter,  and  materially  reduces  the  advantages 
resulting  from  its  use.  Fortunately,  the  treatment 
of  the  rapid  steel  produced  by  the  author's  firm  is  of 
the  simplest ;  simpler  in  fact  than  ordinary  carbon 
steels  or  the  old  self-hardening  steels,  as  great  care  had 
to  be  exercised  in  the  heating  of  the  latter  steels, 
for  if  either  were  heated  above  a  blood-red  heat, 
say  1,600  deg.  F.  the  danger  of  impairing  their 
efficiency  by  burning  was  considerable ;  whereas 
with  the  high-speed  steel,  heating  may  be  carried  to  a 
much  higher  temperature,  even  up  to  melting  point, 
it  being  practically  impossible  to  injure  it  by  buming- 


FIG.    I.    APPARATUS    FOR    ELECTRICALLY    HEATING 
THE   POINTS  OF   TOOLS. 

The  steel  may  be  raised  to  a  yellow  heat  for  forging, 
say  1.850  deg.  F.,  at  which  temperature  it  is  soft 
and  easily  worked  into  any  desired  form,  the  forging 
proceeding  until  the  temperature  lowers  to  a  good 
red  heat,  say  1,500  deg.  F.,  when  work  on  it  should 
cease  and  the  steel  be  reheated. 

In  heating  a  bar  of  high-speed  steel  preparatory  to 
forging  (which  heating  is  best  done  in  a  clear  coke 
fire)  it  is  essential  that  the  bar  be  heated  thoroughly 
and  uniformly,  so  as  to  ensure  that  the  heat  has 
penetrated  to  the  centre  of  the  bar,  for  if  the  bar 
be  not  uniformly  heated,  leaving  the  centre  ccMn- 
paratively  cold  and  stiff,  whilst  the  outside  is  hot, 
the  steel  will  not  draw  or  spread  out  equally,  and 
cracking  will  probably  result.  A  wise  rule  in  heating  is 
to  "  hasten  slowly," 

It  is  not  advisable  to  break  pieces  from  the  bir 
whilst  cold,  the  effect  of  so  doing  tending  to  induce 
fine  end  cracks  to  develop  which  ultimately  may  eztiepd 
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and  give  trouble,  but  the  pieces  should  be  cut  oS 
whilst  the  bar  is  hot,  then  be  reheated  as  before  and 
forged  to  the  shape  required,  after  which  the  tool 
should  be  laid  in  a  dry  place  until  cokh 

TEMFIRATURC     FOI?     HARDCNIIfQ. 

The  temperature  for  hardening  high-speed  steel 
varies  somewhat  according  to  the  class  of  tool  being 
dealt  with. 

When  hardening  turning,  planing  or  slotting  tools, 
and  others  of  similar  class,  the  point  or  nose  of  tool 
only  should  be  gradually  raised  to  a  white  melting 
heat,  though  not  necessarily  meltedj  but  even  should 
the  point  of  the  tool  become  to  a  more  or  less  extent 
fused  or  melted  no  harm  is  done.  The  tool  shouki 
then  be  immediately  placed  in  an  air  blast  and  cooled 
down,  after  which  it  only  requires  grinding  and  is 
then  ready  for  use. 

Another  method  which  may  be  described  of  preparing 
the  tools  is  as  follows  :  — 

Forge  the  tools  as  before,  and  when  quite  cold 
grind  to  shape  on  a  dry  stone  or  dry  emery  wheel,  an 
operation  which  may  be  done  with  the  tool  fixed  in 
a  rest  and  fed  against  the  stone  or  emery  wheel  by 
a  screw,  no  harm  resulting  from  any  heat  developed 
at  this  stage.  The  tool  then  requires  heating  to  a 
white  heat,  but  just  short  of  melting,  and  afterwards 
completely  cooling  in  the  air  blast.  This  method  ol 
first  roughly  grinding  to  shape  also  lends  itself  to 
coohng  the  tools  in  oil,  which  is  specially  efficient 
where  the  retention  of  a  sharp  edge  is  a  desideratunij 
as  in  finishing  tools,  capstan,  and  automatic  lathe 
tools,  brass- workers'   tools,   etc. 

In  hardening  where  oil  cooling  is  used  the  tools 
should  be  first  raiseti  to  a  white  heat,  but  without 
melting,  and  then  cooled  down  either  by  air  blast  or 
in  the  open  to  a  bright  red  heat,  say  1.700  deg.  F.. 
when  they  should  be  instantly  plunged  into  a  bath 
of  rape  or  whale  oil,  or  a  mixture  of  both. 

Referring  to  the  question  of  grinding  tools,  nothing 
has  yet  been  found  so  good  for  high-speed  steels  as 
the  wet  sandstone,  and  the  tools  ground  thereon  by 
hand  pressure,  but  where  it  is  desired  to  use  emery 
wheels  it  is  better  to  roughly  grind  the  tools  to 
shape  on  a  dry  emery  wheel  or  dry  stone  before 
hardening.  By  so  doing  the  tools  require  but  little 
grinding  after  hardening,  and  only  slight  frictional 
heating  occurs,  but  not  sufficient  to  draw  the  temper  in 
any  way,  and  thus  their  cutting  efficiency  is  not 
impaired.  When  the  tools  are  ground  on  a  wet  emer\^ 
wheel  and  undue  pressure  is  applied,  the  heat 
generated  by  the  gre^t  friction  between  the  tool  and 
the  emery  wheel  causes  the  steel  to  become  hot,  and 


water  playing  on  the  steel  whilst  in  this  heated  condition 
tends  to  produce  cracking. 

With  regard  to  the  hardening  and  tempering  of 
specially  formed  tools  of  high-speed  steel,  such  as 
milling  and  gear  cutters,  twist  drills,  taps,  screwing 
dies,  reamers,  and  other  tools  that  do  not  pcrmi 
of  being  ground  to  shape  after  hardening,  and  where 
any  melting  or  fusing  of  the  cutting  edges  must  be 
preventetl,  the  method  of  hardening  is  as  follows  :  — 

A  specially  arranged  muffle  furnace  (fig.  2)  heated  by 
gas  or  01  i  is  employed,  and  consists  of  two  chambers 
lined  with  fire-clay,  the  gas  and  air  entering  through 
a  series  of  burners  at  the  back  of  the  furnace*  and  so 
under  control  that  a  temperature  up  to  2,200  deg.  F. 
may  be  steadily  maintained  in  the  lower  chamber, 
whilst  the  upper  chamber  is  kept  at  a  much  lowei 
temperature. 


FIG.  2.  MUFFLK  FURXxVCIi  FOR  HARDEN IXU  MILLING 
CUTTERS,  ETC.  ;  ALSO  TANK  AXD  CAGE  FOR 
TEMPEKIXG     IX    OIL. 

Before  placing  the  cutters  in  the  furnace  it  is 
advisable  to  fill  up  the  hole  and  keyways  with  common 
lireclay  to  protect  them> 

The  mode  ol  procedure  is  now  as  follows ; — 

HARDEN  I  NO     PROCMBB     DESCRIBED. 

The  cutters  are  first  placed  upon  the  top  of  the 
furnace  until  they  are  warmed  through,  after  which 
they  are  placed  in  the  upper  chamber  (see  iig.  2 J  and 
thoroughly   and   uniformly   heated    to   a    temperature 
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of  about  1.500  deg.  F..  or.  say.  a  medium  red  heat, 
when  they  are  transferretl  into  the  lower  chamber,  and 
allowed  to  remain  therein  until  the  cutter  attains  the 
same  heat  as  the  furnace  itself,  viz..  about  2,200  deg.  F., 
and  the  cutting  etlges  become  a  bright  yellow 
heat,  having  an  appearance  of  a  glazed  or  greasy 
surface.  The  cutter  should  then  l>e  withdrawn  whilst 
the  eilges  are  sharp  and  uninjured,  and  revolved 
before  an  air  blast  until  the  red  heat  has  passeil  away, 
and  then  whilst  the  cutter  is  still  warm  that,  is  just 
permitting  of  its  l)eing  handled —  it  should  l>e  plungetl 
into]  a  l)ath  of  tallow  at  about  200  deg.  F..  and  the 
temperature  of  the  tallow  bath  then  raised  to  al)Out 
520  deg.  F.,  on  the  attainment  of  which  the  cutter 
should  be  immediately  withdrawn  and  plunged  in 
cold  oil. 

Of  course  there  are  various  other  ways  of  tempering, 
a  gocKl  method  Ix-ins  by  means  of  a  specially  arrangetl 
gas-and-air  stove  into  which  the  articles  to  be 
temperetl  are  placeil.  and  the  stove  then  heated  up  to 
a  temperature  of  from  500  deg.  F.  to  <3oo  deg.  F., 
when  the  gas  is  shut  ofl  and  the  furnace  with  its 
contents  allowed  to  slowly  cool  down. 

Another  methotl  of  heating  tools  is  by  electrical 
means,  and  by  which  ver\-  regular  and  rapid  heating 
is  obtained,  and  where  electric  current  is  available, 
the  system  of  electric  heating  is  quick,  reliable,  and 
economical,  and  a  brief  description  of  this  kind  of 
heating  may  be  of  interest. 

One  method  adopted  of  electrically  heating  the  points 
of  tools  and  the  arrangement  of  apparatus  is  shouTi  in 
tig.  I.  It  consists  of  a  cast-iron  tank,  of  suitable 
dimensions,  containing  a  strong  solution  of  jx>tassium 
carbonate  together  with  a  dynamo,  the  positive  cable 
from  which  is  connected  to  the  metal  clip  holding 
the  tool  to  be  heated,  whilst  the  negative  cable  is 
connected  direct  on  the  tank.  The  tool  to  be  hardened 
is  held  in  a  suitable  clip  to  ensure  gootl  contact. 
Proceeiling  to  harden  the  tool  action  is  as  follows  : — 

The  current  is  lirst  switcheil  on.  anil  then  the  toi^l 
is  gcntlv  loweretl  into  the  solution  to  such  a  depth 
as  is  require<l  to  harden  it.  The  act  of  dipping  the 
trK)l  into  the  alkaline  solution  completes  the  electric 
circuit  and  at  once  sets  up  intense  heat  on  the  immerseil 
part.  When  it  is  >een  that  the  tool  is  sutficiently 
heatetl  the  currt-nt  is  instantly  switcheil  otf.  and  the 
solution  then  serve.-*  to  rapidly  chill  and  harden  the 
point  of  the  tool,  so  that  no  air  blast  is  necessary-. 

.Vnother  methoil  of  heating  the  point  of  tools  is  by 
means  of  the  electric  arc,  the  heating  eliect  of  which 
is  also  ver\'  rapid  in  its  action.  The  general  arrange- 
ment and  form  of  the  apparatus  here  employeil  being 
as  illustrateil  in  tig.  3. 


The  tool  under  treatment  and  the  positive  electrode 
are  placed  on  a  bed  of  non-conducting  and  non- 
combustible  material  and  the  arc  started  gradually 
at  a  low  voltage  and  steadily  increased  as  required, 
by  controlling  the  shunt  rheostat,  care  being  taken 
not  to  obtain  too  geat  a  heat  and  so  fuse  the  end  of  the 
tool.  The  source  of  power  in  this  case  is  a  motor 
generator  consisting  of  a  continuous-current  shunt- 
wound  motor  at  220  volts  coupled  to  a  continuous- 
current  shunt-wound  dynamo  at  from  50  to  150  volts. 
Arcs  from  10  to  1,000  amperes  are  then  easily 
produced  and  simply  and  safely  controlled  by  means 
of  the  shunt  rheostat. 

TEMPERING. 

Electricity  is  also  a  very  eiiicient  and  accurate 
means  of  tempering  such  forms  of  tools  as  milling 
gear,  bobbing  and  other  similar  cutters,  also  large 
hollow    taps,    hollow    reamers,    and   all   other    hollow 


Z^ 


FIG.    3.        .\rP.VR.\TrS     FOR     H.ARDEXIXG     HIGH-8PESD 
TOOLS    BY     ME.VXS    OK    AX    ELECTRIC    ARC 


FIG.      4*        AI*P.\RATrs       FOR      TEMPBRIXG      MILLIXG 
CCTTERS,    ETC.,   ELECTRICALLY. 
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tools  made  of  high-speed  steel,  where  it  is  required 
to  have  the  outside  or  cutting  portion  hard*  and  the 
interior  soft  and  tenacious,  so  as  to  be  in  the  best 
condition  to  resist  the  great  stresses  put  upon  the  tool 
by  the  resistance  of  the  metal  being  cut,  and  which 
stresses  tend  to  cause  disruption  of  the  cutter  if  the 
hardening  extends  too  deep. 

By  means  of  the  apparatus  illustrated  in  fig.  4, 
this  tempering  or  softening  of  the  interior  can  be 
perfectly  and  quickly  effected,  thus  bringing  the  cutter 
into  the  best  possible  condition  to  perform  rapid  and 
heavy  work. 

Tempering  of  hollow  cutters,  etc.,  is  sometimes 
carried  out  by  the  insertion  of  a  heated  rod  within 
the  cutter  and  so  drawing  the  temper,  but  this  is 
not  entirely  satisfactory,  or  scientific,  and  is  liable 
to  induce  cracking  by  too  sudden  heat  application, 
i  and  further  because  of  the  difficulty  of  maintaining 
the  necessary  heat  and  temperature  required,  and 
afterwards  gradually  lowering  the  heat  until  the 
proper  degree  of  temper  has  been  obtained.  In 
electrical    tempering    these    difficulties    are    overcame, 


as  the  rod  is  placed  inside  the  cutter  quite  cold,  and 
the  electric  current  gradually  and  steadily  heats 
up  the  rod  until  the  correct  temperature  is  reached, 
when  it  can  be  held  at  such  temperature  as  long  as 
js  necessary,  and  the  current  can  be  gradually  reduced 
untd  the  articles  operated  on  are  cold  again,  and 
consequently  the  risk  of  cracking  by  too  sudden 
expansion  and  contraction  is  reduced  very  greatly. 
The  apparatus  used  is  very  simple,  as  will  be  seen  by 
reference  to  the  sketch.  It  consists  of  a  continuous- 
current  shunt-wound  motor  directly  coupled  to  a 
single-phase  altcmatmg-current  dynamo  of  the 
revolving  field  type.  The  thermal  effect  of  the 
current  is  used  up  in  heating  the  mandril  which 
gradually  attains  the  required  temperature,  slowly 
imparting  its  heat  lo  the  tool  under  treatment  until 
the  shade  of  the  oxide  on^the  tool  satisfies  the  operator. 
The  method  adopted  to  regulate  the  heat  of  the 
mandril  is  by  varying  the  excitation  current  of  the 
alternator  by  means  of  the  rheostat. 


•  Pap«r  read  before  the  Iron  .md  Steel  Institute. 


FKi.    5.      PL  A  SING     MACHINES    FITTED    WITH     MITCHELL'S    PATENT    DRIVE,     IS  IXC. 
"A.W/'    HIGH-SFEED    STEEL. 

Cutting  speed,  36  ft.  per  minute,  reluming  at  80  ft.  per  minute. 
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SUBURBAN   RAILWAY  TRAFFIC. 


By   a.   \\\    Srij.ivAN. 


II. 


P 


aO  material  changes  have  been  made 
in  the  type  of  car  nseil  (or  many 
years  until  recently,  when  the  TlUnois 
('entral  Railway  built  and  placed  in 
suburban  service  al  Chicago  during 
thc\-«ir  1905  several  trains  consisting 
of  cars  of  which  the  entire  frame  work 
IS  construe tet!  o(  steel.  These  cars  have  fixed  seats  fdr 
lOf>  passengers,  arrangctl  in  sections  transversely  of 
the  car.  mth  two  aisles,  one  on  each  side»  between  the 
ends  ol  the  seats  and  the  sides  of  the  car,  extending 
the  entire  length  of  the  car  and  cofinecting  at  the 
vestibules  with  end  dcxjrs.  Opening  directly  from 
the  aisles  are  24  sliiling  side -doors.  12  on  ^ach  side. 
These  doors  are  spaced  e<|aal  distance  apart  throughout 
the  knglh  oC  the  c&r,  a  door  being  opposite  each  section 
of  eight  seats.  This  arrangement  of  aisles  and  seats 
gives  great  facility  to  the  movement  of  passengers 
when  entering  and  leaving  the  cars,  and  provides  for 
convenieiit  moM^ment  not  only  thronghoiit  the  car 
bot  throoghoat  the  train  as  well  by  means  of  the 
vesrlbuks  and  end -doors  which  connect  one  car  with 
annther»  When  the  ^e-doors  ane  used,  the  statipti 
platforms  are  upon  th«  same  lev^el  as  the  floor  of  th« 
car*  bnt  at  stations  vli^te  the  plat  forms  are  low  or  apon 
the  gitmiid,   the  doors   and    steps    at    the  •vestibale 


ends  of  the  cars  are  usetl  by  passengers  when  entering, 
and  leaving,  the  same  as  tn  ordinary  end-dooTi 
cars. 

The    side-doors   slide    within    the  walls,  which    arc 
hollow,    are  connected    l>y    a    mechanism    which    is 
operated    either   by    compressed   air   or   by    hand    in 
exclusive  control  of  the  guard,  who  rides  within  the 
cars,    and    upon    arrival   at   a   station,     releases     the 
mechanism  so  that  the  doors  may  be  opened  separately 
by  the  passengers,    either  from  within  or  out^de  of 
the  cars.     VThen  the  passengers  have  left  the  cars  and 
those  to  take  the  train  have  entered,  the  guard  by 
means  of  the  mechanism  closes  and  locks  the  doors  of 
each    car  simultaneously :    and    when  all     the     doors 
of  the  train  are  thus  closed    and  locked,  an  electric 
si^al  is  given  automatically  to  the  engineman.  who 
then    starts   the   train.     So   rapid   is   this   method   of 
operation  that   too  passengers    have  been  discharged 
from  a  car  at  a  terminal  station  in  four  seconds,  and 
ordinary  stops  at  intermediate  statiotis  where  many 
passengers    leave  and  enter   the  tr^ns  are   made  in 
six  to  eight  seconds.     The  system  of  automatic  eiectnc 
sisals     connecting     the     side-doors  with    the    loco- 
motive admits  of  long  trains  being    handled  with  the 
same  ladUty  and  dispatch  as  short  tfaias,  and  greatly 
increases  all  the  operating  efficiency  of  the  train  service. 
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thain   running,   speeo,   eto. 

The    average    over-all     speed     ol    subuHmn     trains 
^J«tween  the  starting  and  terminal  points  of  a  repre- 
sentative   section    of    line    in    the    United    States   and 
Canada,  is  found  to  range  a*^  follows  :^ 


Speed 
per  boiir 

j  5  miles 

17  — 

18  — 

Number  of 

Speed 
per  hour. 

25  miles 

26  — 

28     — 

Numb«r  oi 

railways, 

.,      4 

2 

1 

19    — 

2Q     — 

30  — 

35    — ' 

'       3 
I 

21  — 

22  — 

23  — 

24  — 

.  .       2 
.  .       2 

37  — 

38  - 

I 
28 

The  average  speed  of  the  twenty-eight  railways  is 
-'!4'7  miles  per  hoitr. 

In  Argentina,  the  average  speed  is  xi  miles  per  hour, 
and  in  Brazil  10  miles  jwr  hour. 

The  average  tliiie  trains  are  at  rest  at  intermediate 
stations  for  discharging  and  receiving  passengers  is 
30  seconds.  The  greatest  number  of  trains  run  in  any 
one  honr  in  one  direction  ranges  from  i  to  5r»,  the 
average  being  9-5  trains.  Ten  railways  follow  the 
practice  of  stopping  all  train's  at  all  stations  within 
the  suburban  dbtrict,  while  twenty  railw^iys  alternate 
non-stopping  trains  with  stopping  trains. 

Under  the  practice  of  stopping  all  trains  at  all 
stations,  as  many  as  thirty  trains  are  run  in  one 
direction  in  one  hour  on  a  section  26  miles  in  lent»th 
with  18  stops  ;  while  under  the  practice  of  alternating 
non-slopping  trains  with  stopping  trains,  the  move- 
ment of  fourteen  trains  in  one  direction  in  one  hour 
isjthe  greatest  number  reportefl  on  a  section  t^  miles 
in  length,  in  which  14  stops  are  made  by  the  irains 


which  stop  at  all  stations*  fhere  are  no  cases  reported 
where  precisely  similar  circumstances  exist  to  enable 
exact  comparisons  to  be  made  of  the  capacity  for  train 
movement  under  the  two  methotls  of  operation,  but 
it  is  manifest  that  the  method  of  alternating  stopping 
and  non-stopping  trains  greatly  reduces  the  capacity 
of  the  line  for  train  movement. 

The  greatest  nunil:>er  of  trains  run  into  the  chief 
terminal  station  used  by  suburban  trains  in  any  one 
hour  ranges  from  i  to  53;  the  average  being  14 
trains. 

The  greatest  number  of  trains  run  into  and  out  of  the 
chief  terminal  station  used  by  suburban  trains  in  any 
one  hour  ranges  from  1  to  78,  the  average  being  21 
trains. 

The  numtier  of  trains— total  of  inwards  and  out- 
wards— tlealt  with  on  an  average  week-day  within 
the  twenty -four  hours  ranges  from  4  to  829,  the 
average  bcinj?  195  trains* 

Four  railways  run  trains  at  regular  intervals  through- 
out the  day  without  increasing  the  number  during  the 
morning  and  evening  hours.  Sixteen  railways  run 
trains  at  regular  intervals,  supplementing  with 
adilitional  trains  Uiorning  and  evening  ;  while  eight 
railways  run  trains  at  irrej^ular  intervals  to  suit  the 
requirements   of   the   tralfic. 

None  of  the  railways  operate  suburban  trains 
throughout  the  night. 

All  railways  report  satisfactory  service  in  the  matter 
of  punctuality  of  the  w^orkiug  of  suburban  trains. 

The  successful  results  in  respect  to  punctuality  of 
trains  are  variously  attributed  to  the  following 
reasons  : — 

I,  Suitable  train  schedules. 
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J.    I' liaioiu  locoiiiotivcN. 
\.  (Uk)iI  orKHiUHation. 
.|.    Uirtul  ilUcipUne. 

S.   l'rom|)t  (lepurture  of  trains  from  initial  station. 
(>.  Short    stop.i    ami    quick    work    at    interinediatc 
htiitums  in  tUschar^inx  ami  reccivinji?  passenj^ers. 
-.   nititributiou    of    paasen«<crH    to   aeats    throughout 
hi'  train  after  train  han  resunietl  motion. 


8.  Prompt  and  efficient  methods  of  collecting 
tickets  and  fares. 

Seventeen  railways  have  no  barriers  at  stations 
to  prevent  access  to  trains;  seven  railways  ha\e 
barriers  which  are  closed  at  the  time  for  departure 
of  trains ;  two  railways  have  barriers  which  are 
closed  thirty  seconds,  and  two  railways  one  minute^ 
before  the  departure  of  trains. 
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NAME    OP    RAILWAYS. 

0 
1 

j3  «  S 

0 

per 

per 

a 

a 

1^1 

Body. 

Trucks 

Total. 

lineul 

seac.    j 

A 

5 
0 

z: 

feet. 

Atlanta  Sl  West  Point.      .           .      . 

60 

5t   5 

8 

57,600 

1  .097 

960 

Baltimore  &  Ohio        ... 

56 

49 

8 

42,920 

16.0S0 

59,000 

1.204 

1.054 

Ballimore  A  Ohio  Soulhweslern. 

56 

45 

8 

33,050 

15,000 

4  8.050 

1,008 

858 

Boston  &  Albany 

82 

61 

12 

35,230 

28.720 

03,950 

1,048 

780 

65 

50 

8 

32,400 

21,700 

54.100 

1,082 

832; 

Boston  A  Maine 

70 

55 

S 

36,350 

21.700 

58,050 

1,055 

829 

77 

60 

8 

44,100 

23.300 

67,400 

1.123 

875 

Central  of  Georgia 

56 

50 

8 

50,000 

1.000 

8931 

58 

53 

8 

53.400 

1,008 

921  j 

Central  of  New  Jersey 

60 

51 

8 

36,900 

17.000 

53.900 

1,057 

898. 

Chicago,  Burlington  A  Quincy    .      . 

68 

51 

8 

29,400 

18.800 

48,200 

945 

709. 

Chicago  A  Eastern  Illinois     .      . 

It 

56 

8 

33,100 

12.500 

49,500 

884 

6881 

Chicago  A  Norlhwesteiin  .... 

60 

52 

8 

41,500'l7.00(' 

58.500 

1.125 

975  i 

Cincinnati,  Hamilton  A  Dayton  .      . 

64 

51    5 

8 

36,000,17,400 

53,400 

1,037 

834 

5S 

48 

8 

31.640  15,660 

47,300 

9S5 

815 

i  60 

52   5 

12 

33,260 

27.040 

60.300 

1,150 

1.005! 

Cincinnati,   New   Orleans   A  Texaa 

l64 

57 

8 

46.000 

22.000 

68,000 

1.193 

l,062j 

Pacific 

1  6S 

575 

8 

46.000 

22,000 

68.000 

1.183 

1,000! 

1  70 

57-5 

8 

46,300 

22.000 

68.300 

1.188 

976, 

80 

67 

12 

72,100!37.100 

109.200 

1.630 

1,365 1 

60 

M 

8 

60 , A  00 

1,184 

1.007 i 

Delaware,  Lackawanna  A  Western  . 

66 

52 

8 

68,500 

1.317 

1,038: 

1 

58 

52 

S 

57.150 

1 .  09*> 

985  1 

' 

6t 

51 

8 

56,950 

1.117 

919 

Erie < 

66 

52 

8 

^. 

64.200 

1.235 

973 

7t 

61 

8 

81,650 

1,339 

1,134 

^8 

60 

8 

69,350 

1.156 

889 

Grand  Trunk,  Chicago     .... 

60 

45 

8 

47,400 

1.053 

790 

Grand  Trunk,  Montreal    .... 

58 

50 

8 

46.350 

927 

799 

Illinois  Central,  old  cars  .... 

56 

45 

8 

25,400  16.200 

41.600 

925 

743 

lliTnois  Central,  new  cars       .      .      . 

too 

64 

8 

61.400  23.000 

84,600 

1.323 

846 

56 

51 

8 

37,150  20.350 

57,500 

1.127 

1.027 j 

Minneapolis  A  St.  Louis  .... 

60 

52 

8 

39. 150^21. 350 

60.500 

1.163 

1,008 

64 

54 

8 

45,100J21,800 

66.900 

1.239 

1.045 

New  York  Central  ^^  Hudson  River. 

72 

60 

12 

50,S00|36.200 

87 , 000 

1.450 

1,208 

1 

i  ** 

40 

8 

25.300  32,900 

58,200 

1.455 

K211 

»   57 

45 

8 

29, 300 '15. TOO 

45.000 

1,000 

7891 

New  York,  Now  Haven  *.^  Haillbrd  .  < 

1  60 

48 

8 

30,000|l7.90u 

47.900 

998 

798' 

1 

'  Oi 

60 

S 

45.000  35.60(5 

80.600 

1,343 

1.168 

r.** 

46   5 

8 

29, 150' 19,000 

4  8.150 

1.035 

830  1 

Ponnnylv.uiia  Company      .... 

0  4 

54 

8 

48.700  20.500 

69.200 

1,281 

1,081 

Philudvlphia  «&  Reading 

Avertg*.     .     • 

Oh 

:, 

8 

41,320^11.140 

o3.o00 

1.223 

964 

o4  dl 

i    52  9 

8 

39.467 

21.555 

60.925 

1,144 

942 
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OONOLUSION9. 

1.  Suburban  passenger  traffic  is  found  to  consist 
in  the  safe  and  expeditious  movement  of  large  numbers 
of  passengers  for  short  distances  at  low  rates  of  fare. 

2.  To  be  in  the  highest  degree  remunerative  the 
traffic  must  be  handled  rapidly  by  methods  that  are 
simple  and  inexpensive,  and  with  the  minimum  working 
organisation  necessary  for  the  purpose. 

3.  To  obtain  these  results  : — 

(a)  The  station  accommodation  must  be  convenient 
and  of  ample  capacity. 

{h)  The  arrangements  for  passengers  to  go  to  and 
from  the  trains  must  be  short  and  direct,  and  the 
station  platforms  level  with  the  floors  of  the  cars. 

(c)  Cars  must  be  of  large  capacity,  with  side-doors  to 
give  the  greatest  freedom  of  movement  for  entrance 
and  exit. 

(d)  Provision  must  be  made  for  distribution  of 
passengers  throughout  the  train  while  in  motion. 

{e)  Adequate  safeguards  must  be  provided  for 
protection  against  personal  injury,  chiefly  for  the 
purpose  of  preventing  passengers  from  entering  or 
leaving  the  cars  while  in  motion. 

(/)  Trains  must  be  of  the  greatest  capacity  consistent 
with  economical  movement. 

4.  The  car,  as  the  vehicle  of  transportation  and  the 
primary  unit,  is  the  factor  to  which  everything  else 
must  conform. 

5.  In  the  case  of  new  lines  to  be  constructed,  the 
type  of  car  should  first  be  determined  and  the  railway 
then  designed  to  fit  the  car. 

6.  In  the  case  of  old  lines,  to  develop  the  greatest 
transportation  capacity,  the  car  should  be  of  such 
size  as  will  utiUse  in  the  highest  degree  the  space 
between  tracks  upon  tangents  ;  the  curves  should  then 
be  compensated  to  provide  the  same  clearances  as 
upon  tangents,  in  order  to  admit  of  the  use  of  a  car 
of  the  maximum  size  upon  all  parts  of  the  line. 

7.  The  locomotive  should  be  proportioned  to  handle 
trains  of  maximum  size  at  the  speed  demanded  by  the 
train  schedules. 

8.  The  track  and  bridges  'should  have  stability 
and  strength  requisite  to '  safely  and  economically 
carry  at  speed  the  locomotives  and  trains  required  for 
maximum  traffic  movements. 

9.  The  greatest  train  movement  and  the  highest 
degree  of  safety  and  of  economy  in  operation  are  to  be 
attained  by  schedules  which  provide  for  the  move- 
ment of  trains  at  uniform  speed  and  stopping  at  all 
stations,  upon  the  same  tracks. 

10.  That  separate  tracks  should  be  provided  upon 
lines  of  heavy  traffic  for  trains  which  are  run  at  high 
speed  and  do  not  stop  at  all  stations. 


11.  That  an  essential  requisite  of  economical  opera- 
tion is  to  conserve  the  expenditure  of  energy,  and 
avoic}  the  necessity  of  regaining  time  lost,  by  preventing 
the  loss  of  time  at  stations. 

12.  To  this  end  the  prompt  movement  of  passengers 
should  be  provided  for,  and  no  loss  of  time  should  occur 
in  the  departure  of  trains  when  the  purpose  for  which 
a  stop  is  made  at  a  station  has  been  accomplished. 

13.  That  the  frequency  of  train  movement  should  be 
proportioned  to  the  volume  of  traffic,  to  avoid  congestion 
at  stations. 

14.  The  system  which  combines  the  foregoing 
requisites  in  the  highest  degree  may  be  deemed  the 
most  perfect. 

OBITUARY. 

By  the  death  of  Mr.  James  Napier,  Glasgow  has  lost 
a  prominent  member  of  the  iron  trade. 

Earl  Cairns,  who  died  suddenly  at  Cannes  on  Satur- 
day last,  was  the  third  son  of  the  great  Lord  Chancellor. 
The  bent  of  his  mind  was  towards  engineering,  and 
he  worked  for  some  years  in  Sir  W.  G.  Armstrong, 
Whitworth  and  Co.'s  gim  factory.  At  the  time  of  his 
death  he  was  a  partner  in  the  Elswick  Ordnance 
Company. 

The  death  is  reported  of  Mr.  James  Kerr,  of  Aintree. 
Mr.  Kerr  was  connected  with  the  Lancashire  and 
Yorkshire  Railway  for  a  period  of  over  forty  years. 

Mr.  Thomas  Fen  wick,  the  well-known  Leeds  civil 
engineer,  lived  to  the  ripe  age  of  eighty,  and  his  recol- 
lection carried  him  back  to  the  beginnings  of  railway 
locomotion,  he  having  been  associated  in  his  early 
years  with  both  George  and  Robert  Stephenson. 
He  was  originally  a  member  of  the  engineering  firm 
of  Martin  and  Fenwick,  of  Leeds,  but  in  later 
years  was  joined  in  business  by  two  of  his  sons,  and 
in  conjunction  with  them  was  closely  identified  with 
the  development  of  Leeds. 

The  news  of  the  death  of  Mr.  James  Harvey  Williams, 
the  president  of  the  well-known  Brooklyn  firm  Messrs. 
J.  H.  Williams  and  Co.,  has  been  received  with  much 
regret  on  this  side.  The  firm  under  Mr.  Williams, 
presidency,  won  its  present  reputation  as  makers  of  drop 
forgings. 

The  death  is  announced  of  Mr.  William  Beswick 
Myers-Beswick,  a  well-known  member  of  the  leading 
engineering  institutions.  He  was  for  a  good  many 
years  a  partner  in  the  firm  of  John  Fraser  and  Sons, 
Leeds,  and  was  concerned  in  the  construction  of.  a 
good  deal  of  Great  Northern  line  in  Yorkshire. 
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WEEKLY    NOTES   ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(by  our  naval  correspondent.) 


a  I' RING     the    past    fortnight   we    lui^c 
had    mttch    evidence    of    the    great 
changes    which    are    being    bnnight 
about    by   the   new  scheme  of    dis- 
tribution.     In  all    T  t6  vessels   have 
been  pat  into  commissioo  in  reserv^e. 
comprising    nine  battleships,  twenty- 
Mttiaeiin,  two  torpedo  gunboats,  forty- two   destroyers, 
mid   forty-three  tGq>edo  boats,  and  of  these  six  battle- 
sliips  and  six  ouisers  are  on  the  emergency  list.     The 
Adminlly  ntuni  of  last  March  showed  that  in  all  there 
w«re  fifl5^seven  battl^hip$  which  counted  as  effective 
x^esmk^    0»ty  two  pf  those  vessels  are  included  in  the 
ships  to  be  stnick  ofi  the   elective  list,  and   to-day^ 
ttchidmg  all  the  A'iH^  B^hsmirds  which  did  not  figure 
m  that  return,  there  are  only  sixty-five.     There  is  a 
saving,  however,  in    the  annual  npkeep  of    thirteen 
old  msMla.  quite    inefhcient     and    not    included   in 
the  lecnni,   which  cookt   only   be  rq^arded  at   best 
as  iorloni  hopesw     Thirteen  armoitfed  cniisers.  forty 
pcotected  cmisKSL   thirty^sx  ganboats  and   torpedo 
fomboalx  and  twenty-ooe  sloops.  Iinlks,  etc,,  are  abo 
tmisfefiiBd  lo  the  sale  fist,  and  are  betng  removed  froat 
the  dockyanls  to  the  varioos  mooring  grounds  vhich 
have  beoi  «iecidcid  on.    Sooie  ioity  or  more  are  destined 
tor  the  Mothertaak.  a  i«y  oamber  alao  will  be  taken  lo 
the  K3rles  of  Bate,  and  the  remaiaacr  mSk  bedisatcOMtad 
tn  vatioas  locks  and  creeks  aitiand  the  ooaiaL 
AtfaaftOLts  ior  and  a^kiast  battleships  ol  modcfmte 
r  to  be  baatlied  aboat,  bwt  the  lact 
k  fofTy  vcjiwls  of  t6,ooo  tons  a^d  over 
I  for  varioQS  t\3wefs  b  'iaflw  leat  |aocii  Inal 
tlie  tioid  of  thoi^iit  ia  the  Adiaiialty  DegMtaiciits  oil 
^kt  Bowcis  i»  Mt  mwaidJt  the  anall  battiediBp.    The 
lact  that  GtxmmKf  does  not  baild  sac^  leviatbaas  ts 
easily  explMaed  by  tha  aeoesaitT  for  her  ^^esads  to  be 
oC  nodcrate  dksplaocaacst  lor  aae  la  the  cowtpanttvcly 
shallcar  watws  of  the  Baltic  afid  ihe  Kor^  Sea.     ta 
the  OMBantlni^  w«  are  ptooeadiag  with  %ht  odarstraccten 
M  Itf^  ^fftnatU.  aad  lut  w«^  the  Itecl  phites  of  €bt 
anaoared  ctaiaers  Mmetmm  and  Si^fMi^  w«re  laid 


down.  The  battleship  Hindustan,  of  the  King  Edmnird 
class,  has  completed  her  trials,  and  the  Hibttuia.  which 
is  building  at  Devonport  is  ready  for  launching. 
She  will  'not,  however^  be  put  into  the  water  nntil 
July,  and  she  will  then  be  in  a  very  advanced  state. 
The  Sentinel  scout  has  also  completed  her  trials  with 
very  satisfactory^  results,  attaining  a  speed  of  25  knots. 
The  Sapphn  and  Diamond  third-class  cmiser?  are  now 
almost  ready  to  receive  their  nucleus  crews,  and  will 
shortly  proceed  lo  join  the  Reserve  divisaoas  at  Sheer- 
ness.  Chatham,  and  Devonport.  respectively. 

Launches  of  three  torpedo-boat  destroyers  have 
taken  place  since  the  beginning  of  the  New  Year, 
the  Ness  00   January    5th,  and   the  Gakt  and  Ohs# 

00  January  7th. 

The  announcement  has  been  made,  and  there 
seems  to  be  no  reason  to  donbt  its  accuracy,  that 
Captain  Percy  Scott  is  to  be  made  the  head  of  a  new 
department  at  the  Admiralty,  with  the  title  of  "  Director 

01  Target  Practice."  or  some  <iTnilar  designation.     The 

American  navy  has  long  possessed  such  a  department. 

and  there  is  every  reason  to  bdieve  that  it  would  have 

beca  greatly  beoeficial  to  the  ^looting  of  the  British 

Fleet    if    this   retom    had    been   eazfter   introdnced. 

Captain  IVrcy  Soott  is  one  of  the  beit  kaowm  mea  in 

the  Scrvioe.  and  thexr  can  be  no  doabt  abont   the 

popalaiity  of    his  appointment  to  the  Directorship 

of    the    new    departaiait.     The    gunnery    efficiency 

of  oar  ftghliag  Fleet  is  not  perhaps  all  that  it  might 

be;  bat,  with  aa  officer  of  Captain  Scott's  experience 

at  the  head  of  aiiurs.  aided    by  an  adequate  staff 

of  gaaocvy  experts,  with  inR  powei^  the  standard 

of  oar   ihrwitiag  can  ooooeivaHf  be   imised  to  very 

great    hc«g|hta.       It    may   be    noted    ia    this     ccn* 

accfioo  that  a  aew  gnu,  to  be  ksowm  as  the  13  pr. 

ii$  cwt.)  qwick^-fiier  gaa  has  been  onfered  for  issne 

to  the  Navy.     It  is  stated  to  be  greatly  soperior  to 

the  present  1 2  pr.  (t^  cwt.)  ^m^  and  the  iKpraveaaenti 

in  the  breech  lock  are  stated  to  enable  nnne  tnondi 

to  be  ffarcd  per  wnnte.  witlh  gfaater  idociti.  aocniaqr 

ofaisaa 
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THE  WEEK  AMONG  THE  TECHNICAL  SOCIETIEa 


INSTITUTION    OF    ELECTRICAL    ENGINEERS* 


FU£L    ECONOMY    IN    STEAM-POWER    PLANTS. 

AN  ordinary  general  meeting  of  this  Institution  was 
held  at   the   Institute  of  Civil  Engineers,  Great 
George  Street.  Westminster,  on  January  12th. 

The  paper  on  the  agentla  was  "Fuel  Economy  in 
Steam-power  Plants/'  by  Messrs.  Wm.  H.  Booth 
and   John  B,   C.   Kersham. 

The  following  is  an  abstract  oi  the  paper  :  — 
Economy  in  most  or  all  electrical- power  plants  as 
usually  understooil  is  at  present  unattainable.  In 
the  case  of  a  lighting  station,  the  possession  of  a 
really  durable  and  efficient  storage  battery  would 
raise  the  load  lac  tor  probably  eightfold.  In  the  case 
of  the  traction  power-house  economy  in  the  fullest 
sense    is  a  question   of  accumulators. 

The  authors  assume  that  the  fullest  economy  of 
first  cost,  and  more  especially  of  running  cost,  are 
recognised  by  all  station  engineers  as  only  obtainable 
in  the  present  state  of  knowledge  by  means  of  a  batterj% 
But  they  are  also  aware  that  the  battcr>^  is  so  far 
from  p>erfect  that  its  adoption  in  any  case  must  still  be  a 
matter  of  grave  and  careful  deliberation. 

Steam-power  economy  is  to  be  secured  by  attention 
to  fuel  and  its  combustion,  feed-water  and  its  treat- 
ment and  heating,  furnace  design  and  arrangement, 
steam  treatment  and  its  use  in  suitable  engines. 

Most  electrical  engineers  admit  the  importance 
of  attention  to  the  physical  and  chemical  cliaracteristics 
of  their  feed-water  supply,  and  they  recognise  tlie 
impossibility  of  obtaining  the  highest  efficiency  from 
their  boilers.  If  the  water  is  passed  into  them  without 
prehminsry  heating,  carrying  all  the  original  suspended 
dirt  and  dissolved  impurities.  The  authors  direct  atten- 
tion to  the  increased  efficiency  which  is  ctblaiutd  from 
boilers  fed  with  water  at  or  above  212  deg.  F,,  the 
real  cause  of  which  is  not  yet  determined,  although  a 
possible  explanation  hes  in  the  avoidance  of  merely 
mechanical  work,  the  heat  energy  of  the  fuel  being 
devoted  in  the  boiler  to  the  conversion  of  the  water 
into  steam. 

FUEL    SUPPIpY. 

The  importance  of  the  fact  that  fuel  represents 
50  pet  cent,  of  the  total  works  cost  in  the  generation 
of  electricity,  and  that  from  10  to  20  per  cent,  of  this 
outlay  can  be  saved,  is  often  ignored  by  engineers 
when  contemplating  the  low  price  at  w*hich  they  have 
placed  their  fuel  contracts. 


But  a  10  per  cent,  saving  on  the  total  works  costs 
is  worth  effecting,  even  when  these  costs  are  exception- 
ally low  ;  and  systematic  sampling  and  testing  of  the 
fuel  w^ould  in  many  cases  be  found  to  save  money.  The 
testing  of  fuel j^  for  technical  purposes  should  cover 
moisture,  ash,  coke,  volatile  matter  and  calorific 
value  ;  the  last  being  calculated  from  the  approximate 
analysis  and  also  ascertained  by  burning  from  V  to 
3  grammes  of  the  fuel  in  one  of  the  various  forms  of 
fuel  calorimeters. 

The  authors  assert  that  with  suitable  furnace  con- 
struction and  scientilic  control,  bituminous  fuels  can  be 
burnt  without  causing  smoke  troubles  and  with  high 
etliciency  under  every  ty|:>e  of  boiler,  and  that  great 
savings  in  fuel  costs  could  be  effected  in  this  direction. 
But  the  furnace  construction  must  be  adapted  to  the 
fuel,  and  it  is  absurd  to  suppose  that  furnaces  designexl 
for  burning  anthracite  or  semi -anthracite  fuel,  will 
satisfactorily  burn  fuels  containing  30  per  cent,  or  more  of 
volatile  matter.  The  percentage  of  volatile  matter 
which  a  fuel  gives  off  when  heated  is,  in  fact,  a  measure 
of  the  size  of  the  chamber  required  for  its  complete 
combustion,  and  it  is  here  that  the  laboratory  ex- 
amination of  fuel  yields  results  of  the  greatest  value. 
That  such  an  examination  is  still  regarded  as  unneces- 
sary and  of  no  help  in  the  placing  of  fuel  contracts,  is 
clear  proof  of  how  much  has  still  to  be  learned  in  the 
scientific  control  of  steam  plant. 

Too  little  attention  has  certainly  been  given  in  the 
past  to  the  question  of  adapting  the  furnace  con- 
struction and  methods  of  firing  to  the  fuel,  and  whatever 
boiler-makers  chose  to  recommend  has  been  much  too 
readily  accepted.  Most  of  the  electricity  works 
where  high-priced  fuel  is  now  being  used,  because 
it  is  asserted  that  steam  cannot  be  kept  up  or  that  smoke 
is  produced,  when  burning  cheaper  fuel,  are  simply 
placing  into  the  hands  of  the  South  Wales  coal 
companies. 

CAUSES  or  LOW  iNiTjAi.  fuhnaoe  temperature 

The  most  important  causes  of  low  initial  furnace 
temperature  are,  excessive  air  supply  to  the  furnaces, 
and  too  sudden  contact  of  the  half-burnt  gases,  w^th 
the  water-cooled  tulies  or  plates.  Larger  combustioa 
chambers  and  refractory  furnace  hnings  are  the  proper 
remedy  for  the  latter  evd,  and  gas-testmg  is  the  check 
and  remedy  for  the  former. 
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Furnace  temperatures  might,  iu  many  plants, 
be  raised  500  tieg*  or  1,000  deg.  F.  by  attention 
to  these  two  points  alone,  but  even  then  the  limit  of 
what  is  attainable  in  this  direction  would  not  be  reached. 
By  the  use  ol  a  heated  air  supply  in  conjunction 
with  closed-in  ash-pit  and  induced  or  forced  draught, 
much  higher  temperatures  can  be  attained  in  the 
boUer  furnace  ;  and  should  Rowan's  suggestion 
for  working  such  furnaces  under  lw*o  or  three  atmo- 
spheres pressure  be  adopted,  further  increases  of  715 
deg,  F.  and  493  deg,  F,  could  be  attained.  The  pos- 
sibility of  obtaining  far  higher  evaporative  efficiencies 
from  boiler  plants,  than  any  yet  attained,  by  intensi- 
fying the  combustion  along  these  lines,  is  therefore 
strikingly  manifest,  and  it  is  surprising  that  hitherto 
so  few  attempts  have  yet  been  made  to  put  the-se 
suggestions  to  a  practical  trial  in  new  plants  or 
extensions. 

The  limit  of  improves  I  clhciency  possible  in  this 
direction  is  that  imposed  by  the  abihty  of  the  steel 
used  for  boiler  construction  to  withstand  very  high 
temperatures  under  steam  pressures  of  1 50  or  200  lb.  ; 
but  no  doubt  the  resisting  qualities  of  steel  plates  in  this 
respect  could  be  greatly  improved,  and  the  more  general 
use  of  refractory  linings  to  the  boiler  furnaces  would 
also  assist  in  meeting  this  difficulty. 

BOILERS    AND    rUIINAGSS. 

The  authors  point  out  that  ior  long-continued 
steady  work,  such  as  electric  tramway  work,  the  large 
ahel!  type  of  boilers,  such  as  the  Lancashire  and  Marine 
is  very  suitable,  that  for  lighting  work  antl  large  in- 
stallations the  large  water- tube  boiler  is  a  good  tv^e 
to  use,  while  the  small  water- tube  boiler  is  suitable 
for  the  peaks  of  loads  of  short  duration,  and  can  be 
heavily  forced  without  danger. 


~T%      ?i^       i  14  i~^         ^         li  J?*  ^  44  Hour* 

FIG.  I*     BOILER-TEST  CORVES  SHOWING  HEAT  STORAGE 
IS    BRICK    CASING    OK   HOLIGNAC    BOILER. 


In  every  case  there  are  certain  stand-by  losses  to 
be  reduced  by  attention  to  air-tight  brickw^ork  and 
heat  insulation.  The  type  of  boiler  to  be  employed  is 
less  a  matter  of  heat  storage  than  of  rapidity  of 
steaming  from  colder  conditions.  Once  the  tempera- 
ture of  full  pressure  has  been  attained,  the  boder 
containing  much  water  will  answer  as  rapidly  as  the 
flash  boiler  to  an  increased  urgency  of  fire.  The 
conditions  of  an  electric  light  station  may  be  held  to 
point  to  the  use  of  light  w^ter-tube  boilers  of  the 
Express  type  fired  by  Hquid  fueL  This  policy  will 
be  the  more  suitable  as  the  load  peak  becomes  of 
greater  height  and  shorter  duration. 

Where  coal  is  the  fuel  the  provision  of  a  second 
supply  will  present  diflTxculties  that  may  be  more  serious 
than  the  provision  of  more  boUers  ;  but  with  a  system 
of  hquid  fuel,  the  conveyance  of  the  fuel  to  the  furnaces 
is  a  simple  matter,  and  it  may  well  pay  to  employ 
expensive  liquid  fuel  during  heavy  loads  of  short 
duration,  if  capital  outlay  is  thereby  reduced  together 
with  rent  and  attendance.  This  seems  for  Great 
Britain  at  least  the  proper  use  of  liquid  fuel. 
Any  more  general  employment  of  liquid  fuels  would 
deplete  the  market  and  raise  prices. 

The  Lancashire  or  Shell  t>pe  of  boiler  has  the 
advantage  o£  small  heat- radiating  surfaces  and  whereas 
with  most  water- tube  boilers  there  are  at  least  two 
side  walls  to  every  two  boilers,  there  are  only  two 
side  walls  to  any  number  of  Lancashire  boilers,  heat- 
radiation  lieing  confined  to  the  front  end  and  top.  The 
chief  disadvantage  of  this  type  of  boiler  is  the  furnace. 
For  small  stations  the  shell  boUcr  ofiers  better  prospect 
of  steady  pressure. 

Though  the  water-tube  boiler  does  not  possess  the 
steady  steaming  quahties  of  the  larger  shell  boiler, 
this  fault  decreases  as  the  number  of  boilers  increases* 
It  is  more  apt  to  prime,  and  it  has  greater  liability 
of  stand-by  losses,  and  larger  radiation  losses  and 
maintenance.  Being  externally  fired,  it  possesses  great 
furnace  potentialities  which  are  easily  secured.  The 
water- tube  boiler  can  take  full  advantage  of  the  external 
furnace  provided  that  the  proce^  of  combustion  is 
allowed  to  be  carried  out  in  conformity  with  the 
known  facts  of  physics  and  chemist r>\ 

The  small  tube  boder  is  merely  another  step  forward 
in  the  process  of  splitting  up  the  heating  surface  and 
reducing  water  contents. 

Fig.  I  show^  that  even  with  a  boUer  of  the  Solignac 
type  considerable  heat  h  absorbed  by  the  brick -lining 
of  the  casing  so  that  the  full  output  of  steam  does  not 
begin  for  some  time.  Hence  the  bend  at  the  beginning 
and  end  of  the  coal  and  water  lines  in  the  diagram, 
showing  heat  absorbed  and  qiven  off  ^by  the  brickwork. 
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These  small  boilers  appear  to  otiEer  themselves  for 
supplying  emergency  steam.  Fired  by  Ii*imd  fael, 
some  of  these  boilers,  such  as  the  Solignac.  couM 
instantly  be  put  in  fuH  work  if  tilled  up  with  fully- 
heated  feed-water  from  a  thermal  store  tank.  The 
full  fire  miiiht  be  starteii  almost  as  soon  as  the  water 
had  been  turned  into  the  empty  boiler. 

TYPES    OF    FURNACES    COMPARED. 

The  economy  possible  from  many  appliances  lies 
entirely  in  the  possibdity  of  usin^  a  cheaper  fuel.  The 
three  essentials  for  the  proper  use  of  bitumin<3u3  coal  are 
a  furnace  so  arranged  that  the  gases  given  ofit  the 
green  fuel  and  air  to  bum  those  gases  shall  travel  over 
the  length  of  the  tire  together,  under  a  draught  velocity 
of  not  less  than  jO  ft.  per  second.  The  mixed  jjases 
must  have  free  unencumbered  space  beyond  the  furnace 
in  which  to  complete  combustion,  and  this  combustion 
will  be  complete  if  the  third  essential  of  temperature 
be  present. 

In  shell  boilers  of  the  Lancashire  type  without 
cross  tubes,  with  roomy  brick  flues  and  a  200  ft. 
chimney,  a  careful  hand  stok'^r  will  bum  bituminous 
fuel  without  -smoke. 

The  orflinary  furnace  of  the  nsuai  types  of  water 
tube  boiler  is  hopeless.  No  perfect  combustion  can 
possibly  take  pkure  where  the  gases  rse  vertically  from 
the  grate  and  pass  directly  between  the  cold  tubes 
above.  The  essential  sweeping  effect  is  absent ;  there  is 
no  air  mixture,  and  there  is  no  sufficient  temperature. 
The  water-tube  boiler,  in  common  with  most  or 
all  externally  lired  boilers,  can  be  supplied  with  a 
furnace  of  perfect  form,  of  refractory  material,  and 
with  suitable  air  admission.  Such  a  furnace  will  be 
smokeless  and  economical.  The  water-tube  boiler 
hns  thus  un<loubted  potential  advantages  over  the 
shell  boiler  which  has  a  furnace,  perfect  it  may  be  in 
form,  but  covereti  with  a  water-cooled  arch  »liificult  to 
line  witJi  refractor/  temperature-conserving  material 
(figs.  2  and  7).  In  existing  stations,  with  doijr  lines 
fixed,  basements  occupietl,  and  pipes  difficult  to  alter, 
the  change  to  gcxni  furnace  conditions  may  involve 
considerable  difficulty,  but.  in  laying  out  new  plant- 
it  shcjuld  be  possible  to  afford  the  necessary  head 
room   to   give   good   furnace   arrangements. 

In  Fig.  2  is  a  furnace  which  has  been  shown  effectuallv 
to  bum  bituniin»3us  coal  without  smoke,  but.  so  feix 
as  the  authors  are  aware,  this  furnace  has  only  been 
used  with  orrlinary  cham  grates,  and  there  is  no 
ordinary  chain  grate  that  does  not  pass  an  unnecessarv 
and  grossly  excessive  volume  of  air.  Until  this 
furnace  is  tried  with  a  less  wasteful  form  of  grate,  no 
absolute  opinkm  can  be  pasBe<l  upon  its  proportions 
though  its  principles  are  correct. 


Fig.  5,  which  shows  the  Weir  water-tnbc  boiler,  is  an 
example  of  the  same  principle,  scarcely  diSercnt  in 
the  way  it  is  carried  out.  Coal  is  bumeil  in  the  A" 
shapetl  furnace,  the  walls  on  all  four  sides  of  which  are 
of  tire  brick,  and  combustion  Ls  continueti  in  a  similarlv 
protecteti  chamber,  and  is  perfect  with  ordinary  hand- 
nring  before  the  heateti  gases  pass  among  the  tubes. 
Fig.  0  shows  the  locomotive  furnace  similarly  arranged 
to  secure  correct  form.  The  chain  grate  stoker  is 
perfect  as  a  self -cleaning  contrivance,  but  admits 
excessive  air.  Hence  the  need  of  choking  boxes,  as 
employetl  by  Mr.  E.  B.  Coxe  (dz.  7). 

The  iiieal  mechanical  stoker  is  of  the  mohneil  grate 
type  in  which  the  inevitable  thinnirg  of  the  lire 
of  the  cookins^  furnace  is  maiie  good  bv  the  aid  of  a 
moving  ijrate  assisteti  by  gravitv.  In  this  type,  calf 
possible  in  Its  full  extent  with  external  furnaces,  the 
fuel  is  helpeti  to  All  gaps  and  close  the  It^wer  end  of  the 
tire  by  gnivity.  and  at  the  foot  at  the  inclineti  grate  is 
some  arranijement  wliich  enables  ash  and  dirt  to  be 
re  mo  vet  1. 

THE    WASTE    GASES. 

The  temperature  ami  chemic:d  competition  of  the 
waste  gases  passing  from  every  large  boUer-pIant 
ought  to  be  regularly  .ascertained.  The  absence  of 
smoke  is  no  guarantee  that  combustion  is  being  carried 
out  in  an  economical  manner,  and  only  by  ccffistant 
testing  of  the  exit  gases  can  one  be  certain  that  the 
fuel  IS  being  burnt,  without  undue  excess  of  air 
The  signihcance  of  air  e.xcess  becomes  manifest  wiien 
one  considers  the  following  rigures  :  With  gases 
containing  only  4  per  cent,  of  CO2  and  a  chimneT 
temperature  of  400  deg.  F..  ^.jcJo  B.Th.  units  are 
lost  for  every  pound  of  fuel  burnt,  i.d..  32  4  per  cent 
of  the  total  heat  value  of  the  fueL 

Wliere  no  econo miser  is  installed,  the  loss  of  heating 
power  IS  even  greater,  for  the  gases  then  pass  to  the 
chimney  at  a  temperature  of  from  'ioo  deg.  to  700  deg. 
F..  .ind  the  heat  losses  rise  to  0.750  and  7.665  B.Th. 
units,  or  to  between  40?  and  50  per  cent,  of  the  total 
heat  value  of  t!ie  fueL 

Taking  now  the  case  where  the  boiler  plant  is 
under  scientiiic  control,  and  by  constant  testing  the 
percentage  of  CO2  in  the  exit  gases  has  been  raised 
to  12  per  cent.,  the  loss  of  heat  with  chimney  gases 
at  400  deg.  F.  is  reduced  to  1.540  B.Th.  units,  or  to 
11-4  per  cent,  of  the  total  heat  value  of  the  faeL 

In  the  one  case,  only  between  44  and  68  per  cent 
of   the   heat  can   possibly   be   utilised ;     while  in    the 
other,  SS-5  per  cent,  of  the  thermal  valne  of  the  fnel 
may    be   converted    into    useful   work — either   m    the 
boilers  or  in  the  feed-water  apparatus^ 
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INSTITUTE  OF  MARINE  ENGINEERS* 

PRESIDENTIAI.  ADDRESS  »V  THE  HON.C.  A.  PARSOMa. 

At  the  meeting  field  on  Monday  last  at  the  Institute, 
Romfonl  Road.  Stratford.  E..  the  Hon,  C.  A.  Parsons 
<leliveretl  Ms  Presidential  address,  of  which  the  following 
is  an  abstract:  — 

As  to  the  probable  development  of  the  turbiae  in 

the   future   for  marine   work,   -with   the  evidence   at 

present  before  us.  Mr.  Parsons  tliinks  it  safe  to  predict 

that  it  will  soon  entirely  supersede  the  reciprocating 

engine  in  vessels  of  j6  knots  sea  speed   and  up\vards, 

and  of  over  5.000  i.h.p.,  and  probably  also  including 

vessels  of  speeds  down  to   1 3  knots  of  20,000  tons  and 

np\n^rds,  and  possibly  to  still  slower  vessels  in  course  of 

time.     At  the  present  it  maybe  said  that  the  above 

most  suitable  field  comprises  about  one- fifth  of  the  total 

steam  tonnage  of  the  world  ;  but  it  must  be  remembered 

that   the   speed  of  ships    tends   to  increase,   and   the 

turbme  to  improve,  and  so  the  class  of  ships  suitable 

for  the  turbine  will  increase. 

TUf?»IN£S  AND  TRAMP  STEAMERS, 

It  seems  probable  also  that  a  combination  of  the 
reciprocating  engine  and  the  turbine  will  be  found 
the  best  machinery  for  vessels  of  the  tramp  class 
in  the  immediate  future.  This  field  is  a  very  large 
and  important  one,  cleser\^ing  of  more  attention  than 
it  has  as  yet  received,  and  is  worthy  of  the  most  earnest 
•consideration. 

The  case  may  be  put  thus :  In  a  slow  vessel,  say  of 
10  knots  speed,  the  revolutions  must  be  low%  because 
A  certain  disc  area  of  propeller  and  a  certain  number 
of  scjuare  feet  of  blade  area  are  necessary  in  order 
to  avoid  too  great  a  slip  ratio  and  consequent  loss 
of  propeller  efficiency.  It  is  also  proved  by  experi- 
ment that  the  pitch  ratio  cannot  be  reduced  much 
below  *8  without  commencing  to  incur  excessive 
loss  from  skin  friction  of  the  blades.  There  is  no 
.alternative  but  to  accept  the  highest  revolutions 
possible  under  the  circumstances,  which  in  a  lO-knot 
vessel  is  a  low  figure. 

To  obtain  a  reasonable  economy  from  a  turbine 
-a  certain  surface  speed  of  the  turbine  blades  is  essential 
.as  weU  as  a  certain  number  of  rows  of  blades.  If  the 
revolutions  are  low,  the  diameter  and  also  the  number 
of  rows  must  be  increased  in  order  to  maintain  the 
^economy.  The  result  is  that  for  ten  knots  the  diameter 
and  number  of  rows  become  inordinately  greats  the 
weight  and  cost  become  excessive,  and  also,  added  to 
this,  the  efiiciency  of  the  turbine  is  somewhat  impaired 
by  such  extravagant  dimensions  in  proportion  to  the 
power  realised.  Experimenters  are,  therefore,  blocked 
on  these  lines,  and  must  choose  some  other  course. 


Fortunately  there  is  a  way  out  of  the  ditBcuIty  by 
which  there  can  be  obtained  the  full  measure  of  ex- 
pansion essential  to  economy,  a  superior  economy  to 
the  best  set  of  tramp  engines  in  existence.  It  is  now 
quite  possible  to  make  a  turbine  to  deal  economically 
with  very  low  pressure  steam,  and  to  expand  this  low 
pressure  steam  thereby  fully  and  economically  and 
yet  with  a  turbine  of  moderate  cost  and  of  slow  revolu- 
tions. 

If  the  indicator  cards  of  a  tramp  are  examined,  it 
is  found   that   the  steam   is  usefully   expanded   down 
to  about  7  lb.  pressure  absolute,  and  that  it  is  then 
released  into  the  condenser  and  the  remaining  energy 
between  7  lb.,  down  to  say*  i\  lb,,  or  27  in.  vacuum,  is 
almtjsi  entirely  lost.     Now  what  the  turbine  can  do 
is  to  save,  say  70  per  cent,  of  this  wasted  power,  and 
apply  it  to  help  to  drive  the  vessel     The  additional 
power  gained  by  the  use  of   this  low-pressure  turbine 
has  been    calculated   to  be  between  15  per  cent,  and 
20  per  cent,  of  the  whole  now  realised,  a  gain  of  the 
same  order  as  was  obtained  in  the  advance  from  th^ 
compound    to   the   triple   engine.     This   is    the   main 
feature  of  the  case  ;   minor  points,  of  course,  there  are, 
such   as  improvements  of  the  condenser   (as  a   good 
vacuum  is  very  essential  to  all  turbines  for  the  best 
results)  and  also  feed-heaters  fed  from   the  exhaust 
of  auxiliaries  or  low-pressure  steam    drawn  from  the 
main  engines    for  heating  the  colder  feed  due  to  the 
higher  vacuum  :   and  there  are  also  other  minor  points, 
but  it  is  clear  that  some  arrangement  such  as  is  indi- 
cated will  be  largely  used  for  the  tramp  engines  of  the 
near  future, 

THE  MARINE  DAS  ENGINE, 
Some  reference  should  be  made  to  the  marine  gas  or 
oil  engine  as  the  possible,  and,  indeed,  the  probable 
and  extensive  competitor  of  the  steam  engine  in  the 
future.  On  land,  the  gas  and  oil  engines  have  been 
so  far  perfected  as  to  realise  a  horse- power  on  a  con- 
sumption of  from  half  to  two- thirds  that  of  the  best 
condensing  steam  engine.  Unfortunately  for  the 
gas  and  oil  engine,  it  cannot  yet  be  said  that  thoy  can 
generally  subsist  on  ordinary  bunker  coals.  They 
must  yet.  as  a  rule,  have  anthracite  coal,  coke,  or  oil, 
and  the  result  is  that  as  yet  their  fuel  is  about  double 
the  price  of  that  consumed  by  the  steam  engine. 
There  are  many  workers  in  the  field,  and  if»  in  the 
future,  some  form  of  gas  producer  using  ordinary 
coal  is  successfully  applied  for  use  on  board  ship 
(which  seems  probable),  and  if  the  mechanical  details 
of  reversing  can  be  satisfactorily  arranged  {as  also 
seems  probable),  then  the  steam  engine  or  steam 
turbine  will  have  to  give  place  to  the  gas  engine.  But 
changes  of  this  character  take  a  considerable  time  to 
accomplish. 
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In  the  early  part  of  the  last  century  the  evolution 
of  improvements  was  exceedingly  slow  ;  towards  the 
end  of  the  century  development  was  more  rapid. 
In  scientific,  engineering,  chemical,  and  all  other  fields 
of  work  the  pace  is  increasing,  owing  to  better 
education  and  the  more  general  diffusion  of  know- 
letlge,  more  highly  developed  institutions,  colleges. 
and  factories  for  research  and  so  on,  and  also  owing 
to  the  greater  general  accumulation  of  the  wealth  of 
nations.  There  exists  at  the  present  day  an  un- 
precedented amount  of  potential  energy  for  advanct*. 
and  the  advance  of  the  gas  engine  in  the  field  of  marine 
propulsion  may  come  more  rapidly  than  any  of  us 
expect. 

In  these  days  of  rapid  advance,  it  is  of  the  highest 
importance  that  marin^i  engineers  should  be  well 
versed  in  the  machiner\'  under  their  charge,  and  also 
have  as  much  knowledge  as  possible  of  the  general  prin- 
ciples upon  which  the  design  has  been  based.  They  will 
then  be  in  the  position  not  only  to  get  the  best  results 
from  the  machinery  under  their  charge,  but  also  to  afford 
the  most  valuable  assistance  to  designers  and  con- 
structors of  machinery. 


MANCHESTER   ASSOCIATION   OF 
ENGINEERS. 


A    COMPARISON    OP    DIPPKRKNT    TYPK8    OP    STEAM 
TURBINE. 

At  the  meeting  of  this  Association  held  on  Saturday 
last.  Mr.  R.  M.  Xeilson  read  a  paper  on  this  subject. 

The  following  is  a  summary  of  certain  parts  of  the 
pajjer  : — 

Figs.  I  and  2  illustrate  a  Primrose  and  Schill  re- 
versible steam  turbine.  The  wheel  is  composetl  of 
plates  of  which  every  alternate  one  is  scalloped  out  as 
shown,  while  the  intervening  plates  are  left  uncut. 
The  steam  is  expanded  in  diverging  nozzles  controlled 
by  valves,  and  acts  not  only  on  the  hollows  of  the 
scalloped  plates  but  also  by  friction  on  the  sides  of  the 
uncut  plates.  To  reverse  the  turbine  it  isonly  necessary 
to  direct  the  steam  on  to  the  wheel  by  an  alternative 
set  of  nozzles  inclined  in  the  opposite  direction,  the 
wheel  being  equally  suitable  for  rotating  in  either 
direction. 

The  author  divides  turbines  into  six  different  groups, 
according  to  the  manner  in  which  the  steam  is  ex- 
panded. He  does  not  approve  of  the  division  into  two 
classes  only,  impulse  and  reaction  steam  turbines. 

The  friction  between  the  rotating  parts  of  a  steam 
turbine  and  the  fluid  in  which  they  rotate  is  a  most 
important  quantity,  and  it  is  one  of  the  chief  points  to  be 
considered  in  designing  or  evolving  new  forms  or 
methods  of  working  in  connection  with  steam  turbines. 


ENQINE-ROOM    STATISTICS. 

Fig.  3  is  a  plan  of  the  engine-room  of  a  power  station 
liaving  four  s.cxx)  kilowatts  Curtis  turbo-generators, 
besides  auxiliaries.  The  floor  space  has  a  superficial 
area  of  about  io/kx^  scjuare  feet,  which  works  out  at  a 
Uttle  over  half  a  stiuare  foot  per  kilowatt  of  the 
main  engines. 


£,j^tut*i*T    F^ra 


F^ti    f^ra 


Sr^^it 


FIGS.   I  AND  2.      PRIMROSE  AND   SCHILL  S    REVERSIBLE 
SYEAM    TURBINE. 

Steam  expanded  in  diverging  no/zles  controlled  by  valves 
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Kii:-  4  s^hou-s  one  of  the  two  3.5CK)  kilovv-att  steam 
tarbice  alternators  suppUeii  by  Messrs.  C.  A.  Persons 
and  Co.  to  the  \ewcastle>on-T\'ne  Electric  Supply 
Company  Ltvl..  for  their  Carville  Power  Station. 
Wallsenii.  The  total  length  of  the  turbo-alternator 
is  about  ;-  11..  or.  including  the  platforms  and  the  stairs 
or  iadvitr>  leading  to  these  al>out  40V  ft.  The  extreme 
bresdir.  is  al>out  11}  ft.,  and  the  extreme  height 
aooui  :^l  II.  The  weight  of  the  machine  is  93  tons, 
and  the  sf>ccd  of  rotation  i.2tx^  revolutions  per  minute. 
The  two  machines  are  arranged  side  by  side  with  their 
centre  lines  2n  ft.  apart.  This  gives  a  space  of  an 
average  width  of  about  12  ft.  between  the  machines 
and  the  rectangle  requireil  by  the  two  machines,  and 
thi;>  inter\-cning  s^^ce  amounts  to  about  1,357  square 
feet  155^  by  4,.U. 

The  dimensions,  weights,  and  some  other  particulars 
of  turbines  of  several  different  t\'pes  are  given  in  the 
Table  where  they  can  be  comparetl.  The  engine-room 
floor  works  out  at  two-thirds  square  feet  per  kilowatt 
of  the  main  engines.  The  Brown-Boveri-Paisons 
iwMizonial  machines  have  333  per  cent,  more  ground 
than  the  vertical  Curtis  machines.  There  is  no  doubt 
that  the  vertical  arrangement  of  the  Curtis  turbine  gives 
it  an  advantage  as  regards  floor  space  required,  but  on 
the  other  hand  it  calls  for  greater  head  room.  \Miether 
a  power  house  for  large  vertical  Curtis  turbines  can  be 
constructeil  cheaper  than  one  for  turbines  of  equal 
power  of  the  Parsons  type  is  a  question  the  answer  to 
which  is  not  by  any  means  obvious. 


HOW  TO  •SOUKB  STBAOV   IIUilMIIMI. 

Four  methods  are  employed  far  getting  steam  turbines 
to  nm  steady:  (i)  By  keeping  the  angular  velocity 
below  the  critical  speed  ;  (2)  By  running  the  machine 
above  its  critical  speed,  but  providing  yielding  bearings 
to  allow  the  rotating  mass  to  choose  its  own  axis  of 
rotation  ;  (3)  By  running  the  machine  above  its  critical 
speed,  but  mounting  the  rotating  mass  on  a  flexible 
shaft  to  allow  it  to  choose  its  own  axis  of  rotation ; 
(4)  By  running  the  machine  above  its  critical  speed, 
but  balancing  the  rotation  mass  to  kill  vibration. 

The  first  method  is  commonly  adopted  in  large 
power  turbines.  The  second  method  is  adopted 
in  the  smaller  Parsons  turbines.  The  third  method  is 
adopted  in  the  De  Laval  turbine,  and  in  the  higher 
speed  Zoelly  turbines.  The  fourth  method  is  generally 
adopted  in  Riedler-Stumpf  turbines. 

The  power  and  the  steam  consumption  of  a  steam 
turbine  can  be  reduced  by  reducing  the  aggr^[ate 
area  of  the  first  nozzles  or  steam  passages  directing 
the  steam  on  to  the  first  set  of  moving  vanes ;  by 
reducing  the  density  or  temperature  of  the  steam 
supplied  to  these  nozzles  or  passages ;  by  reducing 
the  time  during  which  these  nozzles  or  passages  are 
passing  steam  ;    or  by  raising  the  exhaust  pressoie. 

The  first  method  is  adopted  in  the  I>e  I^val.  Ratean. 
Curtis,  and  Riedler-Stumpf  turbines,  the  second  in 
the  Zoelly  turbine,  the  third  in  the  Parsons'  turbine* 
while  the  last  method  could  be  advantageously 
employed  with  condensing  turbines. 


-Partiealars  of  Steam  Turbines  of  dilTerent  Types. 
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CONTRACTORS'    NEW5. 

W*  shall  b*  piMLScd  to  Insttrt  nndttr  this  eolamn.  tnm  of  ehargs,  partlealars  of  opsn  oontrsets 


CONTRACTS   OPEN. 

Samford. — Manufacture  and  supply  of  cast- 
iron  pipes  for  a  section  of  Derwent  aque- 
duct lor  Derwent  Valley  Water  Board. 
Mr.  O.  B.  Steward,  Bamford  via  Sheffield 

Grimsby. — Supply  of  plant  and  material  for 
electrical  department.  Mr.  W.  A. 
Vignoles,  Corporation  Electricity  Works, 
Grimsby  (three  specifications)       

S^vindon. — Supply  and  erection  of  Lan- 
cashire boiler  with  downtake  superheater, 
etc.,  for  Corporation.  Mr.  J.  G.  Griffin, 
Electricity  Works,  Swindon  

South  Indian  RaiI'viray.— Supply  of  100 
steel  covered  goods  wagons,  spoke  wheels 
and  axles  and  laminated  bearing  springs. 
Mr.  Henry  W.  Xotman,  Managing  Direc- 
tor, 55,  Gracechurch  Street,  E.C 

Netlierlanda.— Supply  of  ironwork,  soft 
steel,  general  ironware,  corrugated  gal- 
vanised soft  steel  sleepers,  metal  super- 
structures for  bridges,  etc 

Cardiff.— Construction  of  sewerage  disposal 
works,  supply  and  erection  of  gas  engines 
etc.,  for  the  Llandaff  and  Dinas  Powis 
Rural  District  Council.  Mr.  H.  Warren, 
Clerk,  Park  Place,  Cardiff 

Harrogate.  —  Supply  and  delivery  of 
welded  steel  pipes  and  other  materials  in 
connection  with  the  Masham  Scheme 
Works;  to  be  delivered  at  Ripley  Station  of 
the  North-Eastern  Railway.  Mr.  Edward 
Wilson  Dixon,  Engineer,  Albert  Street, 
Harrogate       

Sradford.— Supply  of  steel  girder,  tramway 
rails,  tish plates,  steel  poles,  etc.  Mr. 
Frederick  Stevens,  Town  Clerk     

Chertsey.  —  Construction  of  two  bridges 
across  River  Wey.  Mr.  R.  St.  George- 
Moore,  17,  Victoria  Street,  S.W 

£bbw  Vale. — Construction  of  Carno  reser- 
voir (three  contracts).  Engineer,  Mr. 
Geo.  F.  Deacon,  16,  Great  George  Street, 
Westminster,  S.W 

Halifax. — Supply  and  erection  of  a  coal 
conveyor,  shutes,  etc.,  fur  the  Tramways 
and  Electricity  Committee.  Mr.  W.  M. 
Rogerson,  Borough  Electrical  Engineer, 
Foundry  Street,  Halifax       

Manuden. — Erection  of  an  iron  girder 
bridge  at  Common  Mead,  Manuden, 
Essex,  for  the  Stanstead  Rural  District 
Council.  Mr.  Chas.  Hicks,  Surveyor, 
Stanstead,  Essex       

Salford. — Supply  and  erection  of  steelwork, 
wrought  and  cast-ironwork,  brickwork, 
masoniy,  etc.,  required  in  the  recon- 
struction of  two  bridges  for  the  Building 
and  Bridges  Committee.  Engineers, 
Messrs.  C.  S.  Allott  and  Son,  46,  Brown 
Street,  Manchester 


La»t  Day. 


Jan. 23 


Jan. 23 
Feb.  I 


Jan.24 

Jan. 24 
Jan.  25 

Jan.  26 

Jan. 28 
Jan.  28 
Jan.  30 

Jan. 31 
Jan.  31 
Feb.  I 


Feb.  2 


List  Day 
Handaworth.  —  Supply  and  delivery  of 
power  and  lighting  circuits  and  fittings 
for  generating  station  (Contract  10),  Pipe- 
work, Feed-pumps,  Economiser  (Contract 
1 1),  electricity  meters  (Contract  12).  Mr.  H. 
Ward,  Clerk,  Handsworth,  Birmingham.        Feb.  2 

Kirkcaldy. — An  extension  of  about  500  ft. 
to  present  East  Pier  for  the  Town  Council. 
Mr.  Wm.  L.  Macendoc,  Town  Clerk      ...      Feb.  4 

Woking. — Supply  and  erection  of  steel  gas- 
holder and  steel  tank  for  the  Woking  Dis- 
trict Gas  Company.  Mr.  B.  Dennett 
Holroyd,  Secretary,  5  and  6,  Great  Win- 
chester Street,  E.C Feb.  11 

Nottingham. — Construction  of  reservoir  at 
Wilton  Hill.  Mr.  F.  W.  Davies,  Water 
Engineer,  Water  Offices,  St.  Peter's  Square     Feb.  13 

South  Shields.  —  Execution  of  works  and 
supply  of  plant  in  connection  with  the 
construction  of  overhead  electric  tram- 
ways.   Mr.  J.  Moore  Hayton,  Town  Clerk.     Feb.  20 

Brisbane. — Supply  of  steel  rails  and  steel 
fishplates.  Agent-General  for  Queensland 
I,  Victoria  Street,  S.W Mar.  7 

Lrulea  (Sw^eden). — Widening  and  deepen- 
ing of  the  Channel,  "  Tjufholssundet,"  at 
Lulea.  Harbour  Commissioners,  Lulea, 
will  supply  particulars        April  I 

Bermuda, — The  Crown  Agents  for  the 
Colonies  are  prepared,  on  behalf  of  the 
Government  of  Bermi.da,  to  receive  ten- 
ders for  the  deepening,  widening  and 
buoying  of  the  channel  leading  from  sea 
into  St.  George's  Harbour,  in  the  Islands 
of  Bermuda.  Particulars  of  Messrs. 
Coode,  Son  and  Matthews.  9,  Victoria 
Street,  S,W.  Tenders  to  Crown  Agents 
for  Colonies,  Whitehall  Gardens,  S.W.  ...        — 

COMING    CONTRACTS. 

Anstruther.— The  estimated  cost  of  the  harbour 
extensions  has  been  increased  to  ;f36,704. 

Natal.— The  Natal  Government  Gazette  publishes  the 
text  of  a  bill  to  authorise  the  construction  of  a  tram- 
way at  Durban,  with  powers  to  generate  electric 
current 

Sw^itzerland.— The  Feuille  F6d^rale  Suisse  of  Dec 
28th,  publishes  a  Decree  authorising  the  Adminis- 
tration of  the  Federal  Railways  to  construct  a 
narrow-gauge  line  from  Brien/  to  Interlaken,  at  an 
estimated  cost  of  5,500,000  fr.  (about  ;f  220,000). 

Austria-Hungary.— The  Moniteur  des  Intcrcts 
Materiels  (Brussels)  slates  that  the  Municipality  of 
Vienna  will  shortly  invite  tenders  for  the  execution 
of  the  following  works  :  Extension  of  the  tram- 
way system,  cost,  6,150,000  crowns  (about  ;f  256,250); 
estiblishment  of  a  second  water  system,  cost, 
2,900,000  crowns  (about  ;f  120,833)  ;  construction  of 
bridges,  cost  900,0000  crowns  (about  £37*5^^)  * 
extension  of  electric  light  system,  cost,  6,000,000 
crowns  (at)out  jf  250,000). 
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Cape  Tow^n. — Extensive  contracts  for  tramway  plant, 
and  equipment  are  Toreshadowed  under  the  scheme 
now  under  consideration  for  constructing  an  electric 
tramway  from  Cape  Town,  linking  up  the  municipal 
areas  of  Woodstock  and  Maitland. 

Admiralty.— The  Admiralty  have  sent  out  invitations 
to  a  few  English  lirms  to  submit  tenders  for  the  con- 
struction of  hve  torpedo  boats  to  be  165  ft.  long  and 
to  have  a  speed  of  25  knots. 

Barro'vir-in^Fumeas.  —  The  Local  Government 
lioard  has  sanctioned  the  borrowing  by  the  Town 
Council  of  ;f35,ooo  for  electric  supply  purposes. 

Macclesfield. — The  Town  Council  is  applying  for 
permission  to  borrow  /i 5,000  for  an  electric  supply 
scheme. 

BarKins* — Application  is  to  be  made  for  a  loan  of  about 
jf 9,000  for  electric  supply  extensions. 

Maidstone.— The  Corporation  are  raising  ;f  25,000,  as 
authorised  by  the  Maidstone  Corporation  Light  Rail- 
ways Order,  1903. 

Upton-on-Severn.— The  Council  are  applying  for 
sanction  to  a  loan  of  ;^'6,ooo  for  carrying  out  sewer- 
age works. 

Dover. — Works  are  to  be  put  in  hand  at  once  in  con- 
nection with  the  fall  of  cliff  in  St.  Margaret's  Bay, 
and  with  the  view  to  preventing  further  coast  erosion. 

Yarmouth.—  Application  is  to  be  made  for  a  loan  of 
;^io,ooo  for  new  plant,  including  another  300-k.w. 
engine  and  dynamo  and  boilers  at  i:*4.5oo,  and  an 
additional  water  conduit,  estimated  to  cost  £.3,500. 
Tne  Corporation  propose  spending  £56,000  on  elec- 
tric tramways. 

Turin.— A  sum  of  40,000,000  francs  is  to  be  expended 
m  improvements  which  include  a  povverfdl  hydro- 
electric plant  and  a  new  aqueduct. 

District  Rail w^ay.— The  Metropolitan  District  Rail- 
way Company  in  their  new  Bill  seek  for  power  to 
raise  £400,000  towards  the  general  purposes  of  the 
undert<iking,  the  cost  of  adapting  the  railway  for 
electrical  working,  etc. 

CONTRACTS   CLOSED. 

Underground  Electric  Railways.  — The  Under- 
ground Electric  Railways  Company  of  London  has 
placed  an  order  with  the  Sir  Hiram  Maxim  Electrical 
and  Engineering  Company,  for  a  large  number  of 
**  Maxim  "  direct-current  traction  circuit  arc  lamps. 

Sw^ansea. — The  tender  of  the  British  Insulated  and 
Helsby  Cable?,  Ltd.,  for  telephone  cables  and  exten- 
sions to  switchtward  has  been  accepted  by  the 
Telephone  Committee. 

Canterbury. — The  Council  has  accepted  tenders  from 
Dick  Kerr  and  Co.,  Ltd.,  for  300  k.w.  steam  dynamo 
from  Davey,  Paxman  and  Co.,  for  t)oiler  and  super- 
heater, from  J.  G.  Statter  and  Co.,  for  switchboard, 
from  E.  Green  and  Sons,  for  extensions  to  economiser, 
and  from  E.  J.  Philpott  for  electric  wiring. 

West  Ham. — The  Corporation  has  accepted  tenders 
from  Babcock  and  Wilcox,  Ltd.,  from  Ferranti,  Ltd., 
from  the  British  Thomson-Houston  Company,  Ltd., 
and  from  Windsor  and  Co.,  for  boiler  work  and 
electrical  equipment. 

Whitby.— The  District  Council  has  accepted  the  tender 
of  C.  A.  Parsons  and  Co.,  for  a  200-k.vv.  steam  tur- 
bine at  ;f  1,550- 

South  Africa. — ^A  steam  crane  to  cost  at)out  jCi5,60o 
is  being  built  by  Messrs.  Cowans  Sheldon  and  Co. 
Ltd.,  of  Carlisle,  for  shipment  to  South  Africa. 


Derby.— The  tender  of  J.  G.  White  and  Co.,  Ltd.,  for 
tramway  extension  has  been  accepted  at  a  price  of 

;f3,0OO 

Glasgow^.  —  The  Mirrlees  Watson  Company  Ltd.,  of 
CJlasgow,  have  recently  received  orders  for  condens- 
ing plants  from  the  following  :  British  Thomson- 
Houston  Company  for  County  of  London  Electric 
Supply  Corporation  ;  Alfred  Parry,  Manchester,  for 
Calcutta  :  Trafford  Power  and  Limited  Supply 
Company,  Manchester,  per  Lacey  Sillar  and  Leigh  ; 
J.  and  P.  Coats,  Ltd.,  for  Barcelona,  British  Thomson- 
Houston  Company  for  London  ;  Crewe  Electricity 
Works,  Gwynnes  Ltd.,  London. 

APPOINTMENTS   VACANT. 

Last  Day. 
Calcutta.-— Assistant  Engineer  to  the  Port 
Commissioners.  Salary  Rs.  450  per 
month.  Applications  to  the  Com- 
missioners' London  agent,  Mr.  J.  H. 
Apjohn,  17,  Victoria  Street,  We.tminster, 
S.W ^      Jan.  24 

Ripley. — Gas  Works  Manager.    Applications 

to  Secretary,  Gas  Works,  Kipley,  Derby...     Jan.  30 

LrUton. — Borough  Engineer  and  Survevor. 
.Applications  to  ^Ir.  G.  Sell,  Town  Hall, 
Luton Jan.  31 

Batteraea. — Borough  Electrical  Engineer. 
Salary,  £400  per  annum.  Applications  to 
Mr.  W.  Marcus  Wilkins,  Town  Clerk, 
Lavender  Hill,  S.W Jan.  31 

Sligc— Harbour  Engineer.  Salar>',  £200 
per  annum.  .Applications  to  Mr.  T.  J. 
Mercer,  Harbour  Office,  Sligo      Feb.  15 

Manchester.  -Professor  of  Engineering  in 
Victoria  University.  Salary,  £  1,000  per 
annum.  Applications  to  Registrar  at  the 
University       Feb.  15 

APPOINTMENTS    PILLED. 

Liverpool.— Mr.  S.  W.  Shakespear  has  been  appointed 
at  a  salary  of  £700  per  annum,  to  succeed  Mr.  G. 
B.  Pn^ctor  as  chief  traftic  manager  to  the  Liverpool 
Dock  Board,  the  latter  having  retired. 

Macclesfield.— Mr.  William  Xewbigging,  of  Man- 
chester, has  been  appointed  to  the  position  of  gas 
engineer  to  the  Macclesfield  Corporation,  at  a  salary 
of  ;f300  per  annum. 

Hindley. — Mr.  Oswald  P.  .\bbott,  has  been  appointed 
engineer  and  surveyor  to  the  Hindley  (Lanes.) 
Urban  District  Council. 

Johannesburg.— Mr.  G.  S.  B.  .\ndrews,  deputy  town 
engineer,  has  been  appointed  engineer  at  a  salary 
of  ;f  1,800  per  annum. 

Exeter. — Mr.  Hederstead  has  been  appointed  chief 
officer  of  tramways  to  the  Exeter  City  Council  at  a 
salary  of  iJ^400  a  year.  Mr.  Hederstead  has  been  in 
the  service  of  the  London  County  Council. 

Millwall  Dock  Company.— The  directors  of  the 
Millwall  Dock  Company  have  elected  Mr.  F.  E. 
Diickham,  M.Inst.C.E.,  to  a  scat  on  the  board  on  his 
retirement  from  the  position  ol  general  manager  and 
engineer  of  the  company,  and  have  appointed  Mr. 
W.  S,  T.  Biggs  and  Mr.  George  Ha/lehurst  joint 
managers,  these  two  gentlemen  still  retaining  their 
present  positions  of  secretary  and  superintendent 
respectively.  Mr.  Magnus  Mowat,  jun.,  late  assistant 
engineer,  has  been  appointed  engineer  to  the 
company. 
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3/6  1     Do.     B,  29,86i-19,7X),  .-iO^OOLT^OOO 

7 

4  -    4| 

l«i,i»a 

1 

9i.    Metropolitan    Amaii^amak^d    Rail.* 
Carriajfi*  &  W,*gon,  Ld,.  l.7B4,B0d 

89/9-  40/3 

164,288 

1 

tid.           Do.    Cum.  A  Pref.  5%  l^tW,'l8H 

2«/«-a4/« 

235,000 

1 

71d.          Do.    Cam.  B  Pref.  6"^,  1-235,000 

98/-  —  asi/i 

20,UOO 

20 

20/-     Midland  Rd  1 .  Car,  &  Wagon ,  Ld . , 

10 

19  -  19k 

1                                                     L20«000 

" 

10,000 

20 

7kl. 

j        Do.       Prel.  6  per  cent,  i40,000 

22/3-22,^ 

Stocks  and  Shwne  nwrk^d  *  '^^'^  ttuoted  ez-divldend. 


I 

I 
J 
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n.  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTBIC    TRACTION.— CoiKii. 


i3s,jaoo 
io(M»o 

tOCMlOO 


3S,0Q0 


7,W» 

S7JU0 


m 


11G0,^M»  1  100 


1% 
^- 

1^ 

s% 

4% 
IM 

^% 
4%' 

a/3 

4^i 

la/- 

1% 


AJlianec  E]«,Go..  Lid.  G%  Com.  Pf. 
Arttn  m^e.  Mctvr  Lid,,  fi'^  Com.  Pf. 
Bflir I  Astaetloa  Co. ,  Lti.  . .  .1 
BtiUfth  iDialated  &  BmUhf  CmUa 

Lld.,Oifd. 

Do,  8%  Com.  Prtt         .,        ..: 

Do.  4^  lit  Mon.  D«b.  Slk.  Rd.' 
Bfitiids  Thdouoa-  HoD«tcin€o. ,  Lid . . 

m^  lit  Mon,  Deb.  Btk.  R6d. . , 
BritiRlt  WeitiD^ouJifi  Else  trie  mnd 

Muafu.  Co.,  Ltd.,f%  Peel. . . 

Di*.       1%  Mort.  D«b,aik.  Red..., 

Broflli  £le«.  Eiigjiig.  Co.»Ltd.,Ord, , 

Do.       P*Jl,Pr#f,    ,. 

Do.       U%  Perp.  Ut  Deb.Stk,. , 

Do.  «%Perp,  ^od  Deb.  Bck. 
Callender'i  Ckbled  Conitn.Ltd.Ord. 

Do,    6  't*  Cum.  Pref,      . . 

Do.    4i'1^IitMott.[>ebStk.Rcd: 
O^POinpikio  A  Co.,  Ltid. . . 
I       Do.       ^-^,  Ut  Mon.  Reg.  Debt. 
'Dick,  K«rr4  Co..  Ltd..  Ofd. 

Do.     rt%  Coin.  PreJ,      .. 

Do.  4*^^,  Deb.  Stock.  Red.  , . 
Doalloii  &  Co.,  Ltd,,  5";,  Cu£D.  Pref. 

Do.  Ill  Mart.  4%  Iree,D«b.Stk. 
EdijOD  mad  Swsii  Uoited  Elnitric 
I  LlKht,  IM..*' A' BhmxtM 

Kofl.  l'99,iiH 

Do.  "A  *'  SbifM  X<H.51  J5l7.m 
I  Do.  4%  Deb.  Sleek  Red. 
I  D&.  £  V,  3«cod4  Deb.  Sik.  Red. 
^El«clxic  Comtniction  Co..  Lsd.  . , 
I  Do,  T%  Cam  oletiTe  Pref,  ,. 
I  Do.  i%  Perp.  LAt  31 1.  Deb.  BUc. 
:Ef ered  end  Co.,  Ltd. . . 
Pcrrvoti,  Ltd.,  &%  lit  Mori.  Deb. 

Stoek,aed... 

t.    E:i£Ct.    Qo,  (ISCMI),  Lid.,  ,7^^ 
Cum.  Pref. 
'        Do.    4%  lit.  ML  Deb.  fitk.. Red. 
ja«iil«rilW.T.)Tele«r!iph  Work* 
i  Co.,  Lid.,  Ord. 

f        Do,        4*^^.  Ciiiii.Fref. .. 

i>4.        l|'V,  Ml.  Deb.Btk.  Bed. 
flMw  Eabber,  GuiIk  Percbm  4 
'  Teleci-aph  Works  Co.,  Ltd., 

I        Do,       Isl  Mors.  Deb.  Re«l.     . . 
I  Parker,  Tboji..  T.td.       . 
iTeLt^nph  ConitrQction  ftud  MaiS' 
'  leii&n«fl  Co.,  Lid,' 

Do.       l'^>Deb.  Bisnda  .. 


1 
1 

1 

S 
100 


£1 

H^  si 
101  -JOI 


too  '101  —too 


s 

100 

n 

3 

100 
100 

« 

5 

100 

s 

IflO 

1 

ICC 


3 

« 

IGQ 
100 

S 

1€Q 
10 


10 
100 

fi 

100 

10 

100 
10 


10^^  1( 


ito-iu 

ifi  -  ifi: 

fly  -10a 

64-    7 

8&-40 
1014-10^ 


III.— ELECTRIC    TRACTION. 


Ijwt  I 

IUtI-  . 
dend. 


Paid  ' 
up. 


CloainK 
PrlCM. 


Anglo-Argentine  Trams  Co.,  Ld.,Or.i 

Do.  5%  Cam  Pf. 

Do.  Permanent  1 

I  6%  Debentare  Stock,  1888  . . 

.Barcelona  Trams  Co.,  Ltd.,  Ord.   . .  1 

'  Do.  5"oCumPf.8hareb- 

Do.  5%DebB.,Red.  .. 

Do.  4^%Red.Deb.Stk. 

Bath  Elec.Trams.  Ld.,  Pf.  Or.        . .  j 

ll-49d=  Do.  5%Cum.Pf. 

JBrisbane  EUectric  Tram  InTeatment 

!  Co.,  Ltd.,  Ord 

Do.  6%Cum.Pf. 

Do.    4i%l8tDeb.Stk.,Red. 
eidl.  ColambiaKleo.  Rlj.  Co., Ltd., 
Def,  Ord.  Stock     .. 
Pref.  Ord.  Stock    .. 
Do.     6%  Cam.  Perp.  Pf. 
Do,     4f%  1st  Mort.  Debs. 
Do.     4|%  VanooQTer  Power  Db. 
brit.  inieotric  TraotSon,  Ltd.,  Ord. 
Do,       6'.^  Onm.  Pref.  . . 
Do,       &%  Perp.  Deb.  Btk. 
Df».       4%  and  Deb.  Stk.  Bed 
BaenoeAjrad  *  BelgrMio  Bl«etrk> 
Ttuu,  Ltd.,  Ord. 
Do.       ''A'*0%OiimPnf. 
Do.       *B**         do. 
MiwAjifiisS]ee.Trami  Co.  (1901) 
Ltd.,  6%  Db.  Btk.,  Rod. 


480,000 
40,000 

1800,000 

155,000 

1116.000 

1190.000 


6 
Sik 

1 
5 

100 
5 

Stk 
Stk 


^^ 

'ed. 
2/6 

4% 

4/- 

5% 


Baeoori  Ajrea  Gd,  Kac,  Lfed.,  8%r 
l«t  Deb.  BdL| 

'Oaicotta  Tram TiTiTT  Ce, ,  Ltd, 

'■^.        -r  _  --:  r..-.  --v^r-^a.   ] 
Cape  Electric  Tramwajs,  Ltd.     . .! 
jCityof  Birmingham  Trams  CoJLtd.' 


6  %  Com.  Pref. 


•I 


74  ^77 
i  -  ID 

iw  -m 

%  ^  2 J 

98-98 
8-    f*4 
&l-   6    : 

m  -107  ( 

105- MW 


1  -  li ' 

■71*  -  81 

la  —  IS 

DO  —  96 

»4-io  , 

91  -W 


60,000       10        6/- 


5i>,987 
80,000 

1160,000 
125.000 

11.031.000 
130,000 

314,016 

500,000 

1850,000 

50,000 

110,923 
1150,000 
1196,200 

21,500 

24,500 

1220,000 


10 
5 

Stk 
10 

Stk 
Stk 

1 

1 

Stk 

5 

8 
100 
Stk 

10 
10 
Stk 


6/- 
2/6 

4% 
6/- 

4% 
5% 


6d. 

6/- 

m 

39'. o 

5'.\3 

10/-  , 
4i'/o 


Do.       4%  1st  Mort.  Debi.  . ., 

City  of  Baenos  A7resTrams.C«.,  Ld.: 

Do.       Per.  6%  Deb.  Stk..  .' 

Colombo  Elec.  Tram.  A  Light.  Go.,! 

Ltd.,  5%  lat  Mort.  Deb.  Stk.  Red.: 

Ehiblin  United  Trams.  Co.  (18e6|; 

Ltd.,  Ord.    ..; 

Do.    6%  Pref ' 

Isle  of  Thanet  Elec.  Trams,  and: 
Light.  Co.,  Ltd.,  5"o  Com.  Pref. 
Do.    4  v> Deb. Stock.. 
London  United  Trams.  (1901),  Ltd.,1 

5'Sj  t Jum.  Pref ; 

Do.    4%  1st  Mort.  Deb.  Stk.  Red.i  100 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb  Stock,  Red ' 

Metropolitan  Elec.Trams,  Ltd.,DeL 

Do.  5"„  Cum.  Pref I 

Do.  A^-i,  Deb.  Stock,  Red.,  100 

New  General  Traction   Co.,  Ltd., 

6'\,  Cam.  Pref 

North  Metropolitan  Tramways  Co. . 

Do.  34'oMort.Debe.' 

Perth  Electric  Trama,  Ltd.  (W.A.) 

5'V,  lat  Mort.  Deb.  Stock.  Red. .    100 

Potteries  Elec.Traciinn  Co.,  Ld.,Or.  i     10 

Do.  5";,  Cam.  Pref.    ..,    10 

Do.  4i''bDeb.8tk.,Red.    100 


10 


100 

1 
1 


6 

8 

100 


lOD    101 -IM 


16-U 


106 -Ml! 


UB-UM 


101  ^m 


IV.— ELECTRIC  LIGHTING  AND   POWER. 


Amount 
SutMcrlbed., 


%   --.-7, 


Dlvl 

dend 


7.500       10 


I     -^  Si 

1 140  —143 

12  —  VJH 

I    9  —  10 

,  99  -102 

95  —100 

'     4-1 
I   jt   H 

94-98, 


7.500  . 
7,500 
170,000 
14,000 
160,000 
27,507  , 

12,498 
60.000  . 

1288.782 

70,000 

10,000 
80,000  ! 
1350,000 
40,000 

40,000  ' 

44,486 

1150,000 

70.505 

40,000 

£400,000 

1800,000 

40,000 

80,000 
1400,000 


10 
10 
Stk 
5 
Stk 
5 

5 
5 

Stk 


5 

5 

Stk 

5 


fit-k 
10 

III 

HJ 

10 

Stk 


100  ! 

100-108    , 

100 

100—108    ■ 

10 

10  — 10§»  i 

40 

102  .101%  i 

100 

97  — 100*  1 

10 
10 

1?=% 

100 

U8  — 1» 

100 

97  —  99 

6 

s 

ft 

tt 

100 

M  — 97 

70,000 

70,000 

1800^000 

180,000 

1 

5 
5 

stk 

10,000 

160,000 

16,000 

18.000 

160,000 

stu. 

10 

ItOUPOO 

1 

SMIOO 

5 

16- 

4/6 

6/. 
H% 

2/- 
4*% 

4/6 

8/6 

3/- 
4% 

4/- 


2/3 
4% 
2/8 

2/3 

2/S 

1? 

6/- 
5% 

4/- 

6/. 
4i% 

2/6 

8/- 

% 


Eoaraemonth  A  Poole  EI«c.Siip.Co., 

Ltd.,  Ord,     ,/     10 
Do.        *i^y  Chid.  Prct  ...    10 

Do,       iVo  Cum.  Second  FI.    ..      10 
Do.       4^  ^^  Deb.  Sboek Red    ..lUtt 
Sromley(Keni>£lie<c.Lc.  A  Pr.  Co.Ld  |      fl 
Do.     do.    H%lstD<>b.atk.Rfed.^  100 
BromptODAKaoiJOgtoii  Elee.Hopplyl 

Co,  Ltd.  Ord*    \.J      S 

Do,        7'^,  Cam,  Pref.  Shares,  J      0 

C^lcotta  Elec.  Bop.  Cor.  Ltd.,Ora..|      5 

Central  Elec.  Sap.Co.,  Ltd., 4%  Oaii.i 

Debv8k.     ,.| 

Chari^  CrosA  A  Strand  Elec.  Sop. 

Corp.,  Ltd.,  Ord.,. 

Do.  do     Ord. 

Do.  do,    4* '„  Cum.  PriiL. . 

Do,  do.     I-,,  Deb.  Stk.  Red. 

Do,  do.^'CitjirodertAki^^*' 

44%Com*Prel:     ,, 

Do.  do,       do.    11908} 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  C 

Do         do,    4i%Deb.8«t^_ 

i^ttjol  London  El.Lgh(i;.Cot,Li0*,OJ 
Do,      fr\>  Cum.  Pnsf,  .. 
Do.      B't>  Deb.  Stk..  R«d 
I  Do,      44%  2nd  D«b,  Stk.,  B«d 

CoDBtyof  London  EIm.  Sniiply  Qe.., 
Ltd..  Ofi. 
Do.       i^Cnm.Pref,    ., 
Do.       4|%  Deb,  Stk.,  R«d. 
I        Do.       Ifrjb  and  Deb,  Stk.,  Vnt. 
I  Crtfl   all  paid,  Bed 

Edmnnd4on*p  Elec,  Cor,  Ltd.,  Ord. 
I        Do.       6%Cam.  P«r. 

I  >o.       4i'\,  1  St  *i  ort.  Db.atk.Re^ 

^.ric  Llmhtinj^  A  Tractitsn  Co.  of 

^.ifttralia,  Lid.  6>,  lieb.  Sik.  Bed, 

Laiks?iicjt!e  £lec.  Supply  Co.,  Ld.,0. 

Do,        1^  1, 1st  Deb,  3tk.,  Bed, 

'■  H  STan*  ElsQtruiri  ly  Co. ,  L  td^ . 

HuT«  Eieo.  Ligbllnff  Co.,  Lid„  Ord. 


IJIO 


100    tOfi-lfl 


^%  ]AieelWwAiBlce«f{oLsfftttAPow«T 
^    Go.,liid,«i%Deb.litack,Eed. 
—     .KalfiOOrUv  Eketrfo  P^wer  A  Liffht- 
iii«CQrpi,Lld,,6%€i]Lm.  PreL' 
CV-     K«iHiDftDnaikdCni«btebrid^Elttfr^ 
tiift  yi3xliscC«HLtd.,OiC 
■n  qooted  «x-diYid«ia. 


1136,€00  < 


111,000 

ioo,wn 

390,000 
ftfiQ,000 

X5!},0OO 

16,500 

i50,000  I 

^1,700  I 

40,000  ' 


£1110^000 

12,000 


^lOClOOO 
5O«000 
90,000 

jaoo,oflO 

110,000 


6 
Stk 
10 

6 
Stk 
Stk 


10 

1(30 

5 

Sib 

103 


Btk 
5 

Stk 
6 
I 

1 

5 

s 

SIk 
5 


»/- 
4% 
9/' 
9;3 

8?% 
4% 

«^ 
*% 

m 
mb 
s/- 
m 

'^ 
J? 


*^ 

6/6 
S>/6 


Kenemgton  a,nd  Knigh  Es bridge  Elec- 
tric LiRhtimg  Co*,  IJftl,  nnif  the 
NoUinf  Milk  Eiectrio  ItightiDi; 
Co.,  Ltd.,  4%  D«t>.  Stock,  Red. 
Iioadotk  Elec.  Supply  Corp.,  Ld.,Ord,. 
Do,    Hi'X,  Prof,       - 
Do.    I'V,  UtMort.Db.etk.,R«d-| 
Metropolitan  FJec.  Bup*Co,,Tjd.,OrJ 
Do.    44%  Gum.  Prel.    ..        ..' 
Do.    4|%UHlI(Jrt,Db.8k..R<ia.| 
Do.    a|%  Mort,  Deb,  at  k  » U«d ,  I 
Midland  TAeo.  Corp.  for  Power  Dis- 
tribut  on.rjd.,44  ii.lstMorc.Deb. 
NoUing  Hill  K]ik;.  btR.  Co,  Lfcd.Ord. 
Do.         4%  let  Mort.  Dub«.     . . 
Oxford  Bleelrio  Co>  Ltd.,  Ord. 

Do.        4%  Debenture  8tk.  Red. 
Roy  111  Elec.  Co,  (of  Montrenl) 
i  4i'Y.  "iO-vr.  Ifit  Mort. Dob 

Be.  Jamea'  A  Pa  11  Miklt  Elec. 

LiffhtCo,,  Ltd.  Ord» 
Do.  7%  Pref.  . 

Do.  Si  .,Dci>oii-Stook,Ked 

amithfleld  Markot«  fil^c,  Sui^plT 

C^„L|4.  Oni. 
Do.  4%  Debentore  Stk  Re1. 
South  Dondoii  Bleo.  Biiip.  Oo.,l!jtd,0. 
8011th  Metropolitftn  Eleu   Li^^ht 

&  Power  Co.,  Lttl.  Ord. 

Do.        7'Vi  Cum.  Pre! 

Do.       44  V,  iBt  Deb,  Stock  Red. 
Urban  Klocsrio  SuppI?  Co.,  Lid.,  O. 
Do.    6"^,  Com  Pre L 
Do.    i^%  lat  Mort.D^b,Stk,Red 
Westimiusttir  El«o,  Bupply  Corp. 

Ltd..  Ord, 
Do.       5%Cpra.PreT 


100 

5 
]Q0 
10 

ft 
100 
100 


102  --KM 

^-^^ 
96  —  B« 

18  -  IB4 

110  —115 
9fi  —  9a 

W  —  9« 

IC^  —104 

9ii  —100* 

100  -loa 


9H  —100 

tS  —  87 
I    41-    41 


V,— TELEGRAPH  &  TELEPHONE  COMPANIES. 


iUBoant 


g 

La«i 

g 

LMvl 

i 

daiid. 

I         £U0Xi 

100 

■       9S«000 

10 

mi^mjEm 

SIk 

^J8.1UB,aiO 

stk 

ja.iie,«io 

Btk 

lijOOO 

5 

tt9,^]0O.0O0 

«IQ0 

Jl,«0B,»B6 

Stk 

16,000 

10 

6,000 

10 

ajirn 

5 

^30.000 

50 

60.710 

flO 

€9Sjsm 

100 

ieaoo.000 

100 

£300,000 

m 

B00.O0O 

10 

^i'AfiAoa 

stk 

tifXtO.tJOO 

Stk 

ii,lKWi.*X» 

stk 

JC14)363H 

Stk 

150,000 

10 

^     £58.700 

100 

H        17.000 

25 

■       7a.60O 

1 

■|l4P»s,d39 

Stk 

■Sl4l66«67 

Skk 

W        16,000 

10 

1           15,000 

10 

I         250,000 

6 

I    JS,000.000 

Stk 

m    i&m,mn 

Stk 

K  J1«0  0 

H    m,3ia 

1 

W        5O,UU0 

1 

»         £100,000 

100 

11,830 

6 

59,tkl0 

*    1 

40,000 

6    ' 

£170,947 

Btk 

16,608 

10    1 

4% 


11W6 
25/- 
SW- 
3/. 
$2 
4% 
5/- 
IIJ/- 

6/' 
H% 
Bh 

It 

i% 
25/- 
17^t5 
i% 
&/- 

il% 

l'i/6 
7Jd. 

f>'.1t, 
6/- 
6/- 

m 

It 

5/9 


4% 

t/- 

a/^ 
a/6 
5% 
4/- 


.Africnn  Direct  TeK  Co., Ld.,4%  Ml. 

Debs,  (aeries  A),  Red.     . . 
Amazon  Teleifriipli  Go, ,  Li. . .         .J 
Anglo-AmoTiuti.a  fel.  Go-.LUl.,  Ord. 

Do.  6  V>  Preforred  OiLliaiury 

Do,  Defenfed  Ordinary     , 

Chill  Telephone  Co,,  Ltd 

ICoranjorcial  Cable  Co.,  C&pital  Stk. 
Do .  8 1 e rl,  F/Xl  y r  i '\,  i )eb.  S tk . ,R«d . 
Oiiba  Submarine  Tel.  Co.,  Ld,,  OrO. 

Do.        10;^  Preference  .. 
Direct  Spaniflb  Telegraph  Co.,  Ord. 
10''^  Cam.  Preforeaoe 

Do,        4i«„l>ab«.., 
iDlvoct  U.S.  Cable  Co,,  Ltd.. 
DIrtct  Weal  IiMlia  Cable  Co., Ltd., 
I  4A%  Reg.  Debi, 

EABt.  &  S,  Afrienn,  L<f.,  4  ^  Mt.Db-. 
'     Do.    4'Vi  Rif.M«.  Db«,  (Mauritius 
Sdbsidjri^. 
Kattbcro  Extension^  A ustr Alalia  ftnd 
China,  Ltd..,; 

Do.    4%  Mort.  Dab.  titk.,  ferp, 
Eaatem  Tele.  Co.,  Ltd.,  Ord. 

Do.        a  %  Pret. 

Do-        4%  Mort.  Deb.    ,. 
Orettt  iSorthero  Telegraph  Co.,Ltd., 
liot  (iopcnbiigoD)    .. 
Halifax  mad  Burjn^dita  Cabtv  Co., 

Ltd.,  tVJt,  iBt.  M i.rt.  Debs.  Red. 
lodo-Eur.  t V^aii  Tele. L'o.,  Ltd. 
M  jote  VuicoTulepJaon©  Co., Ltd., 0. 
Natmnal  Telephone  Co.,  Ltd..  Pref. 

Do.        Dej;  erred    .. 

Do.        tS%  Cum.  1st  Prer. 

Do.  do,     ^nd   do. 

Do.        6'\7  Non-Cuni.  Sid  Pref. 

Do.        3i%  Deb.  Stk,,  lied.     . . 

Do.        4'ifj        do.        do. 

Do.        4"b    Pro¥.     Cerli.      ail 

paid.. 

'Oriental  Telephone  \  Elec.  Co., Ltd. 

I        Do.       45"h  Cum.  Pret 

Pmcitlc  &:  Enropeun  Ttl.  4  ^j  Guar. 
I  Dc'b^.  Red... 

Iteuter'^s  Telegram  Co.,  Lid. 
Uni,ed  River  Plato  Ttdep.  Co.,  Ltd. 
I        Do.        5%  Cmn.  Pref.    . . 
I        Do.        5%  Deb.  Stock,  Red 
!W.  African  Telegraph  Co.,  Ltd 


100 
100 


99  —101 
101  — lOJ 


35     I00402?o 

ia|—  14* 
lOfl  —10^ 
OH  -137' 

87  -  Br 
105  ^107 

10       29^—  Wi 


99  —101 
45  —  47 

loSHtoijj 
106— lOH 
18  —  15 
12  —  18 

»f>  -  98 
lOl  ^103 


96- 

-m 

7- 

-    74 

^-  6}' 

6  - 
104- 

ii^ 

150,000 

88,aii 

B4,56a 
4,660 
£80.000 
2117,930 
£75,000 
618,9  lg 


2^  I     —    I  West  Coatt  of  America,  Ltd. 

lOEl  4%  I    Do.    4%  Dob.  Onar.  by  West.Tel. 

10  I    6d.    W.lQdi*^PaaamftTeleg.Co.,Ld.,Or. 

10  6/-    I        Do.        6%  Cam.  Ut.  Prof. 

10  6/-    I        Da,        6%  Cum.  2nd  Pref. 

100    I    5%  I        Do.       5%  Deb 

10  lih     WcKtera  Telegraph  Co.,  Ltd. 

100  5'!^  I        Do.     5%  Debs.,  2nd  Series,  19i)ti 

Stk  i%  1        Do.     4%  Dob.  Stock,  Rod. 


100 
10 
10 
10 

100 
10 

100 

lUO 


ge  ^  100 

7«-  7I 
ef-  7i 
101  —10a 

134—  14 
lOl   -103 

100  -10a 


VI.— SHIPPING    COMPANIES. 


Pf«MQt 

8 

^ 

AmottiLl 

S        DM' 

Hame. 

SubMrttoML 

S       (l«nd. 

81,600 

10 

mt 

Anchor  Liue  iRotiderfloii   Brod.}, 
Ltd,,  54  J;>  Cam.  Pvet. 

iB8  25,000 

Stk 

Wl 

Do,      4i%  Red.  lat  Mort.  Deb. Stk. 

£67J,90J 

Sik 

British  A  African  Btm,  Nav.  (1900, 

Ltd.,  4^1^  lat  Mort.  Di?b.9tk.  Red, 

10,000 

ID 

m 

Bucknall  Sk^amship  Linea,  Ltd., 

r>A%  Cum.  Prof, 
Do.        4A''o  lat  Mort.  Deb.  Stk. 

MWfim 

Btk 

Wl 

£760,000 

Stk 

Clan  LioeStcNimerfi,  Ltd.,  4^  ij^  Dot. 

Stk.  Red.     . . 

60,000 

90 

16/- 

CttoardStoun  Ship  Co.,  Ltd., 

Nos.  1-00,000,. 

40,000 

ao 

Sh 

Do,               N  iji .  fiO  001 .  100,000 

£4  a  1,490 

Btk 

H% 

Elder  DemptiterSbapping,  Ltd.,4|'X> 
lat  Mort.  Ddb.  Stk.     . . 

i,aoo.ooo 

I 

6d. 

FiimeBa,  Withy  A-  Co.,  Ltd.,  Ord.. . 

3J,OO0 

10 

6/- 

Do.       £V%  Com.  Pref 

a27,3O0 

100 

^% 

Do.       44  V>  Isi  Mort.Debi.Red. 
Qen.Sieam  N^vipf ation  Co.,  Ld.,Ord, 

mjm 

74 

4/7 

3S,75B 

H 

m 

Do,     Non-Cam.  fi\,  Pre! 

^160,000 

Stk 

*% 

Do.    4%  list  Mori.  Oeb.  Btk.  Red. 

55,000 

6 

1/3 

Houidcr  Line,  Ltd.,  Ord.      . . 

40,000 

6 

m 

Do.    5*%  Cora.  Pref 

£300,000 

Stk 

ih% 

Do.    i^'^  iHt  Ml.  Deb.  Stk.  Red. 

141,600 

10 

1 

Sh 

Leylajid  (Fredk.u^Co.  (1900i,Ltd., 
a ',;  Cum.  Pref.     .. 

£1.160,000 

Stk 

5% 

Peninsular  and  Oriental  B beam  Nav. 
Co..  6%  Cum.  Pref.  . . 

£Mfi'},000 

stk 

i 

Do.        do.        Deferred 

£800,000 

1  Sik 

Do.       do,    S4%  Deb.  Stock  . 

£618,100 

'  Sik 

Do.        do.   3J'^o2ndDeb.8tk, 

15,mii 

UK> 

MU,-. 

Royal  Mail  Steain  p4«ketOo.  Ord  . 

BU,075 

a 

m 

Sbaw,  Savlll  Jk  Albion,  Ltd.,  5% 

Com.*' A  "Pref.. 

HO,075 

1      & 

2/6 

Do.        '^B-'Ord.,. 

141,841 

10 

1 

«y- 

Union  CaaUe  Mail  Steamship 

Co.,  Ltd.,  Ord-. 

34,000 

10 

4/6 

Do,        44%  Com,  Pref 

Do.        4*^U>ebentare  Stk.,Rod. 

£1,008,804 

sik 

4% 

PaJ4 


Clovlnf 


I 


I 


10  Si-    «| 

100  m  —101 

100  91  —  96 

10  6—    7 

100  73  —  76 

100  98  —MM 


I 


10 


IS-  h 

5^- 


'31 


100 

100  —101 

1 

1  ^  11 

10 

9|-H4 

iuo 

105  —107 

74 

r?l 

100 

96  —  98 

6    I 
6 

li^n 

100 

93-86 

10 

H-  H 

100 

126  -lao 

100 

il6  -219 

100 

99  —101 

100 

96  —  9S» 

60 

26-97 

5 
6 

1*=3 

10 

8  -    84 

10 

94-  10 

100 

09  -101 

VII.— MISCELLANEOUS    COMPANIES. 


PffrMini 

Amount 

SatiBTiilMd, 


i 


IHvl 
dend. 


60  000 

£750,Ott) 

I2,5f>0 

10,000 

iHij.rid8 

66,102 
135,000  I 
135,000  I 


1 
Btk 
10 
10 

1 

1 
1 
1 


Oijd. 

10/. 

Gh 

6%14. 

8'4d. 

6d. 
7H. 


Chadbnrn'B  tShip-Tele.  Ltd .,  Ord. . .  I 
Oeneral  Hrdraullc  k'ower  Cn,,  Ltd.j 
Oakey  (John)  and  Sons,  Ltd.,  Ord. . 
Do  do.         6%CuQi.  Pf. 

Power  fVaa  Corp.,  Ltd.,  Ord,,  N09, 

oa,i63afio      .,      ..      ..      ..I 

Do.  do,         KoH.  1  m,imi 

Waygood  (R.)  A  Co.,  Ltd.,  Ord. 
Do.  0%  Cum.  Pref. 


l^Ud 
uy. 

Clotintf 
Prleea. 

1 

100 

10 

10 

16/. 
1 
1 

1 

^  -91 
H  —  16 

H 

RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 

FvMeoi          i        L»«t 
Aiaouttt          3         l^lvi- 

Kaao^ 

Paid 
up. 

PrleM 

10,000 

8,739 
10,000 

ao,iu 

44,«89 
781,808 

164,288 

23ft,oao 

JO,U00 
10,000 

10 

10 
10 
7 

7 

1 

1 
20 

B/. 
V- 

3,6 
9d. 

6d. 

7lld. 
20/- 

7id, 

Biim.  Railway-Car.  A  Wofoo,  L., 

1-10,000 

Do.        Second  Isaue  1-8,739  .   . 

Do.        Cu  to.  Prof.  6%  I  - 10,000 . . 

Qlouoester  R&il.-Car  &  W«gon,  L<d., 

A,  l-J9t8<U  &  49.7.'SL50  000 

Do,     B,  29,80 J-19,710,  «},001.7  t,000 

Metropolitan    Aroaltjamated    Rail.- 

C*rriage  &  Wngon.  Lil.,  1784,80^ 

Do.    Cum.  A  Prtjl.  .>;  ,1;^  1-164, iH-* 

I>0.    Cum.  B  Pref.  6%  1-285,000 

BtfidlandR«il..C«^r.4:Wagon,  Ld., 

i-ao,ooo 

Do.       Pref.  6  per  cent,  i-10,000 

10 
10 

10 

21  -21i 

i?Z  1 

WJ-40*3 

28/6-24/6 

28/- -28/6 

19  -  19| 

I 

1 

I 

I 


I 


I 


stocks  amd  Shafoi  zD«rk«d  *  ^^^  ctuotod  cx^divideod. 
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THE    HOME    METAL    MARKET. 
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THE  Copper  statistics  for  the  middle  of  the  month 
published  on  Monday  reveal  the  nakedness  of  the 
position.  The  figures  show  that  the  amount  of  met;il  in 
sight  is  1,14s  tons  lower  at  15,586  tons,  and  it  is  dilTicult 
to  see  what  is  to  prevent  the  market  going  higher. 
McssfH.  Morrison^  Kckewich  and  Co. ,  who  are  not  prone 
to  taking  extreme  views,  state  that  copper  is  in  a 
dangeroasly  strong  position.  Messrs.  Merton  and  Co.^ 
j>oint  out  that  as  producers  are  very  welt  sold  for  the 
next  month  or  two,  they  can  took  on  indifferently  and 
await  further  developments.  The  price  closed  yesterday 
-»f  /69  5s.  cash,  and  £b()  7s.  6d.  three  months. 

Tin  is  recovering  from  a  fit  of  depression,  when  under 
the  influence  of  large  realisations  and  bear  pressure  prices 
at  one  time  receded  for  cash  to  £131*  There  is 
however  a  distinct  scarcity  of  supplies  for  prompt 
delivery,  and  with  the  coming  Banca  sale  exercising  its 
influence,  the  position  of  tin  is  suflicicntly  strong  to 
saggest  the  belief  that  the  market  will  see  quotations 
higher  in  the  immediate  future.  English  closed  yesterday 
at  jf  131  10s. 

The  Iron  and  Steel  market  has  shown  some  irregularity 
but  the  demand  for  pig  iroii  remaiUH  steady,  and  with 
prospects  of  increasing  business  makers  are  showing  an 
'mclination  to  put  additional  furnaces  in  blast.  The 
Glasgow  market  for  pig-iron  warrants  has  been  hrmer 
tan  good  advices  from  the  Stales,  where  stocks  are  being 
largely  [drawn  upon,  and  on  reports  of  shipbuilding 
orders  for  the  Clyde. 

Lead  has  been  rather  a  dull  spot,  the  large  arrivals 
having  kept  prices  at  a  low  level,  but  there  has  been  some 
recovery  from  a  lowest  quotation  of  ^'12  17s.  6d,  The 
latest  prices  are  Foreign,  £13  ;  English,  ^£"13  5s. 

There  [h  ilittle  fresh  to  record  in  connection]  with 
Speller.  Producers  are  so  well  sold  that  they  have  agaiii 
raised  their  prices  and  quote  only  for  distant  deiiver>% 
Yesterdays  quotation  was  ^^25  ordinaries,  and  a  shade 
higher  for  specials. 

The  Coal  market  shows  a  tendency  towards  higher 
prices  particularly  in  the  case  of  steam  descriptions,  the 
the  Admiralty  requirements  for  the  near  future  being  of 
a  heavy  character.  On  the  strike  in  Westphalia  there  is 
also  good  buying  of  second  class  coal. 


PRICES  OJRRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS- 


SCOTLAND, 
Messrs,   David  GolvlUe  and  Sons,  ljt4.,  Dalsell 
Stael  and  Iron  Works,  Motlierwell,  N.B.,  quote  as 
follows.     Prices  delivered  in  Ql&agow  or  equal  ;— 

Steel:  «  »* 

8 i emena*  Steel  Plates ,  Marine  Boiler  Q iml i ty €  15 

„       Land         ..  ,,      ..,. «  17 

Ship  Quality  Plates 6  17 

SiemenB' Steel  Bars,  Boiler  Quality 0  17 

,     Ship  ,.  6     7 

,,    ADgiea.,. — 5    " 

Manufactured  Iron : 

Bars— Dalzell t»    2    6 

Best   ..,......,., » i  12    6 

,,    Horsesboe •  12    8 

Angle .     6    2    6 

Beet  Angle 6  12     6 

Beat  Best 7    2    6 

Extra  Beet 7  12    6 

Usual  terms  and  extras.     Speeial  rates  for  delivery  \n  England 
and  export.    The  above  prices  subject  to  alteration  witbout  notice. 

The  Glasgow  Iron  amd  Steel  Co.,  Ijtd.,Wishaw, 

quote  as  tinder  (pricee  are  delivered  GliiSgow  or  equal)  :  — 

Steel  Angles  (Glasgow  ^^  Steel) 5    7    6    p«r  ton. 


Steel  Ship  Plates  (Glasgow   ^  Steel)  5  17     6 

Steel  Bars,  Ship  QuaUty  (Glasgow'^  Steel)    i    7    6 


6  17     6 


6     7     S 


6    7    6 


Steel  Bars,  Boiler  Quality  (Glasgow 
Steel) 

Steel  Land  Boiler  Plates  (Glasgow  "^  ^ 
Steel) 

Bteel  Marine  Boiler  Plateg  (Glasgow  ^  ^ 

Steel)  ,....,.„*.,. 

Less  5  per  cent,  discount      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phcenix  Irom- 
works,  Coatbridge,  N.B,,  quotes:—  £    g    ^ 

Bars— Pbctnix 6    5  0 

Beat.. 6  15  0 

Best  Best    ,,... 7    5  0 

Extra  Best 7  16  0 

Best  Horse  Shoe 6  15  0 

Extra  B.H.S 7  16  0 

Extra Be^t Cable 8    5  0 

Rivet 6    5  a 

Best  Scrap  Bivet , 7     5  0 


I 
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£   B.  d. 

lAfflM^PhoMiU     6    6    0 

^              .,       B«al  6  16    0 

BxImBMl    7    6    0 

OM  TulM  H001>a--Pba>iiix  Best  6  16    0 

FlattH-Fhcw^U   ~ 

BwlBoilw 7  10    0 

B<«l  BmI  BoUor  8    0    0 

M       KxImBoilBoUw  9    0    0 

lOltor  TulM  StrtlMI— Phivnix  BmI  BmI  8    0    0 

All   Mr   Ion.    d«liT«vta    ta^B,.  QlMgow,  Qreanook.  Qnoiee- 
«M«ilul^Miton»  li«ilh«  or  AfdiOMM.    6  pn  oent  disoounl  oasb 

.  It  FttiatHuom  and  Oa>  of  Qlassow,  quote 

MtlNA;                                                    No  1.  No.  8. 

£  s,    a.  £  8.    d. 

Oohmw.  t».».  GU^a^w 8    6    0  i  15    0 

QMltlMffW ..   i  19    6  9  14    6 

taMSMcWo... i  19    6  i  14    6 

OlwAwo       a  16    6  9  13    0 

8    4    0  i  16    0 

t  19    0  9  14    6 

Oly^t ..    ti9  0  tut 

^Wl^wao^.  to^K  Awbroesaa t  19    •  t  18    6 

llMta tut  9  18    0 

HilWWlteiitlDlL  K.  Alt t  16    0  9  18    0 

.vs....     ..  UMb t  19    0  9  14    6 

NORTS  OP  sma»4iiD. 
W  vrmmm  mtA  Od^  Z.id^ 

V.WviMlM*  ...^ ^^.^,^__    T    3  • 

Tut 

t»  i 

10    1  ^ 


WOROBSTBRSHIRB. 


Baldwins  Ltd.  (with  which   is   axnalnmated 
Knight  and  Orowther,  Ltd.),  Wilden  Won 
Stourport,  quote:— 

SinglM 

aoa96iii.    no  to  MO 

bySSin.  96iii.byaHiL 

per  ton.  per  ton. 

Black  Sheets :                                 £    a.  d.  £   8.  d. 

"Vale" 10    0    0  10  10   0 

••Shield"  10  10    0  il  10   0 

••Seyem" 1110    0  19  10   0 

••  Baldwin  WUdenB." 19  10    0  U  10   0 

Charcoal 16  10    0  17  19   0 

Beet  Charcoal   18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  speeiallj  qaoled 
for. 

Extra  widths.  Singles  to  66in.,  Doubles  to  56in.,  Listtei  l94pa 
Sztra  ^lengths.  Singes  to  168in.,  Doubles  to  ISSn.,  M00tm'^ 
lOein. 

Patent  Ck>ated  Sheets: 

de  s.  d.       £  i.  d. 

No.  8  Lead..... li  10  0  14  10  0 

&Y.Laadi 15    0  0  16    0  0 

MolST^bb  15    0  0  IS    0  fl 

&T.T^nie. 16  10  0  11  10  & 


I 


Tinned  Slieels: 

BsBl  Coke  (FlniBii)     ... 


la  IB 

per  ton. 

99   6   • 

90  0  a 
IS  0  i 

99  IC    0 
SI  10   0 
89  10    0 

ii^siT^aT 

taifiir. 
ton  Kttflj 
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Beat  TorDiiig h 

,,     Plating...,.,.,....., , 8 

,,          H     Best  Best 9 

„     Treble , 10 

Plates , 7 

Best  Platea ..„ , ,...  8 

„    Boilerplates.,. .„„ rt 

„     Best  Boiler  Plates  ... 9 

Treble  Best  Boiler  Plates  * 12 


^^^  WAIiEIS 
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0  ^r  ton. 

0  „ 

0  „ 

0  „ 

0  „ 

€  „ 

0  ., 


CoMes  (Dos  Works).  Ltd.,  of  Newport, 

quote  **  Star  '*  brand  patent  wrought  nails,  steel  nails,  &c. 


Mon., 


DiseouBta— 

45  per  cent,  off  l-ltiob  to  3'inch  ntrong  rose  and  all  fine  rose  and 
6dj.  and  8dj.  pound, 

40  per  cent,  off  3 J  inch  to  7- inch  strong  rose  and  lOdj.  and 
2CNij.  pound. 

40  per  cent,  off  all  sharp  pointed  nails. 

Delivered  in  lots  of   1  ewt.  and  upwards.     Sxtra  2^  per  cent. 
discount  olT  the  gross  on  two  tons  and  upwards. 

Steel  rose,  iat  points,  5-inch  to  7- inch  basis  :— 
2  tons  9/a  per  owt.  1  , , ,  ^  ..        „^  ^. 

4  cwt,  lots  and  upwards  !»/6  per  cwt.  i  ^^^  *"?  ^'*^'^'  ®*'**^°"- 


Steel  cut  nails,  3- inch  baais- 

2  tons  8/-  pet  ewt. 

4  cwt,  lots  8/3  per  ewt.       ( 
Slit  rods  (iron)  £7  10s.  per  ton,  at  worka  for  2- ton  iota. 


[  d/d  any  Railway  Station. 


Coke  Tin-ptatea, 

C  18|  by  14  124s.  110 
0  20  by  10  225s.  155 
C  20  by  14  1123.  108 
C  28  by  20  112s.  216 


lb. 


OtULTCoal  Tlnplates : 

C  20  by  14  112s.  108  lb. 


'  Alia  way  *' 


Messrs.  Hiahard  Thomas  and  Oq.,  Ltd.,  of 
33  and  35,  Bastcbeap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Ciwrmbwrla, 

qoote  :— 

Per  Box. 

f.o.b. 

Wales. 

£  B.    d. 


**BV" 0  13  0 

•Jumbo** 0  18  ^ 

'^Lydbrook"  0  12  a 

*Lydbrook'^ 16  3 


0  l:^     3 


BELGIUM . 

C.     Li.     Faulkner,     Suffolk     House,     Laurence 
Pountney  HIU,  London,  1S,0.,  quotes:— 

Prices   quoted  are  in  £  stg-  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  AN  T  WE  HP  for  approved  quiLntitiee. 

Steel:  £    3.  d 

Blooms at  3  12  0  per  ton. 

Billets.. ., at  3  11  0 

Sheet  Bars at  3  16  0 

Plnislied  Steel : 

Bars at  4  17  6  per  ton. 

Angles    at  4  18  6 

Tees at  5  0  0 

Jotite at  4  10  0 

Ftmdng  Standards at  5  10       ,, 

Shoeing  Bars at  5  3  0 

Tyre  Bars ,...,. at  5  4  0        „ 

Half  Round  Bars at  5  5  0 

Heavy  Rails at  4  10  0 

Light  Bails at  4  17  6 

Structui*al  Steelwork : 
Prices  on  application. 


IVEJBXAXiS. 

Messrs.    French    and   Smith,    147,    LeadenhST 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 

Tin:  £    s.   d. 

English  Ingots,  f.o.b. 

Dis.lJ%4  1% 131 

English  Bars,  f.o.b.     ...... 

Die.  1J%  A  1% 132     0     0  to  132  10     0 

Straits      6.  MB.,      ca$ih 

Warehouse,  Net  130    0    0  to  130    5    0 

Straits  G.M.B.,3  months. 

Warehouse,  Net  130    7    6  to  130  10    0 

Auatraliiin,   Mr.   BischolT, 

Warehouse,  Net  130  16    0  to  131    0    0 


£     8.     d. 
0    0  to  131  10    0   per  tou. 


Copper ; 

ataudard     G.M.B.,     cash 

Warehouse,  Net  ...... 

Standard       G.M.B.,       3 

months,     Warehouse, 

Net. 

English,   Tough,   Cake  & 

Ingot.      W^nrehouses. 

Net 

English,      Best       Select, 

Warehouse  Net   

English,       i^heets       and 

Sheathing,  f.o.b.,  Die. 

n% 

English,  Sheets  for  India, 
f.o.b,,  Dis.  21%    ..  ... 

Electro,  Warehouse,  Net  . 

Ore,  ex.  ship 

Eagiilna,  UmMb  and 
Precipitate,  es.  tblpt 


OOPPBR. 

£     8.   d. 


£      8. 

69    0    Oto    ee    2 


d. 

«j    per  ton. 


69     7    e  to    69  10    0 


71 
72 


Oto    71  10 
0  to    72  10 


79    0    Oto    HO    0    0 


76    0    0  to    76  10 

70    0    Oto    70    5 

0  12    0  to 


Yellow  Metal 


0  18    3  to 
YELLOW   METAL, 

£    a.    d. 


0  13    Oparuoit. 

0  14     0 

£   s.    d. 


Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2i% 0    0    6 1  per  lb. 

Sheathing 0    0    6},, 


SPILTUB: 

£    8.    d.  £    s.    d. 

Sllesiau  outports,  Net 24  15    0    to  25     0    0 

Blende  of  50%  Net  .........    7    " 

Calamine,  Net  , 7 


0    0    to    7  10    0 

2    6    to    7  12    6 


per  ton.  I 


LHAD. 

£    s.    d.  £    3,  d. 

English   Pig,  Warehouse,  

Dis.  2^%,,.. 13    S    0  to     13    7  6    per  ton. 

Spanish,  ex  ship,  Dis.  2}%  13    0    0  to     13     2  6 

Lead  Ore  of  70%,  Net......    6  12    0  to     6  15  0 


ANTIMONY. 

£     s,    d. 


£    s.  d. 

Star  Eegulns,  f.o.b.,  Die. 

2j%. se  10   0  to   37   0  0 

Or®.  60  %,exfihip.Di8. 2J%     8    0    0    to      9    0  0 

Crude,  ei  ship,  Dis.  24%    .  18  10    0    to     14    0  0 


per  ton. 


QUICKSILXTER. 


£  8.  d. 


Spanish,  751b.,  Warehouse,  Net..., 7  15    0  per  flask. 

Italian        „  „ 7  14    0 
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UBIOBSTBRSHIRB. 

The  Nailstone  OoUiery  Company.  Leicester, 
qnole.  Prioe  per  Ton  at  Pit  of  20  Cwt.,  with  )  Cwt.  per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Goal 7    6 

Best   Hard  Steam  (hand  picked,  as   used   by  the 

Bailwaj  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slaok)    6    0 

FineSlaok    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DBRBTSHIRB. 

The  Hanners  Oolliery  Oo.,  Ltd.,  of  Ilkeston 
quote  as  follows,  per  ton  at  pit : 

Killmm  Goal :  s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (li  to  8J)    9  6 

Small  Nuts  (i  to  lij 6  0 

BoughBrights    6  0 

Peas(itoi)    ^  0 

Slack    8  6 

Smudge 2  0 

Low  Main  (or  Tupton)  Goal : 

Low  Main  Brights 7  6 

„        „    Nuts 7  8 

Hards  (QomL  Steam  Coal)    t  0 

Bakws'  Nnts  (P  to  f") 6  6 

Slaok    8  6 

The  Glay  Gross  Company's  Gollieries,  Glay  Gross, 
near  Ghesterfield,  quote:— 

per  ton 
at  pit. 
s.    d. 

BestMainCoal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHIRB. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

DiiTby  Goal: 

Stbam.  s.    d. 

BestHand  Picked  Hard  9    0 

SteamHard    7    9 

HardNuts  7    0 

Gedlin^T  Colliery. 
fliOH  Hazil. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  |  to  2  in.  cube 5    6 

Stbam.— Top  Habd. 

Best  Hard  9    0 

Hard  Steam    8    0 

Cobbles    7    0 


GHBMIGALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 

Manchester,  quote : 

£   s.  d. 

Adds:  Oxalic - 0    0  2)  per  lb. 

Picric,  Crystals 0    0  11        „ 

Tartaric  at  Manchester  ...    0    0  10)      „ 

£    s.  d. 

Acetate  ofLime:  Brown  at  Manchester  net    8    6  0  psr  ten. 

Grey  „  .«  11    0  0 

Alumina :  Alum,  Lump,  loose 6    6  0 

„        ,,        in  casks  6    7  6       ,, 

,,    Ground,  in  bags  6  16  0       ,, 

Sulphate  of  Alumina,  14%  4  10  0 

Ammonia :  Carbonate 0    0  8|  perlb. 

Muriate  Grey    f.o.b.  Liyerpool  24    0  0  per  ton. 

Sal-ammoniac,Lump,  Ists,  del<i- U.K.  42    0  0        „ 

tt  >f      2nds,        ,,         40    0  0        ,, 

Sulphate f.o.b.  Liverpool  12  16  0       „ 

Arsenic  :  Best  White  Powdered    net  18    0  0        ,, 

Bleaching  Powder,  35%  „    4  10  0 

Borax :  British  Refined  Crystal „    12    0  0 


Goal  Tar  Products : 

Benzole,  50/90  % , 

CarboUc  Acid(^8tais,84/^''C....    ,' 

„        „  „        39/40*C.  ...    , 

„    Liquid,   97/99%   ...    , 

„    Crude,  62J%  at  eO'P. 

f.o.b.     , 

Creosote,  ordinary  good  liquid 

Naphtha,  Crude,  20  %  at  120''  C. . . .    , 

, ,      Solvent,  90%  at  160**  C.f  .o.b , 

„  96%atl60'*C.    „    , 

„  90  %  at  190"  C.    „    , 

, ,      Rectified,  flash  point  over 

78"  F f.o.b.    , 

,,     Rectified,  flash  point  over 

100- F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    , 

Copperas  :  Green,  in  bulk , 

,,        barrels  f.o.b.  L'pool , 

Cake , 

Copper:  Sulphate 


0  0  8  per  gal. 

0  0  9|      ,. 

0  0  6|  per  lb. 

0  0  71     „ 

0  0  9  per  gal 


2    0 

S    ^* 
0    8 

0    8i 

0    9i 

0  10| 


0    0  11 

0  10 

1  18    6  per  ton. 

0  12    0 

1  19    0        ,. 
12    6        „ 

28    0    0 


Cyanides :  98%  minimum f.o.b.    net    0    0  8    per   lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

„  „  „  Foreignc.i.f.U.K24    6  0        „ 

Grey  21  16  0 

„  ,,        Brown  at  Manchester  16  10  0        „ 

Nitrate 24    0  0 

Litharge,  Flake 16  10  0 

Powder  16    0  0 

Red   Lead,   Genuine,  c.i.f.  London 

less  6%  16  10  0 

White    „  „  Dry    „      „      ,,  16  16  0 

Naphtha  (Wood):  Miscible,  60  o.p 0    8  10  per  gal. 

Solvent..  0    2  7        „ 

Potash:  Bichromate...  delivered  England...   0    0  8  per  lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull ...  18    0  0  per  ton. 

Caustto,  75/80%   ,      80  10  0       „ 

Chlorate net  0    0  8j^  per  lb. 

Montreal in  Store,  Liverpool  86    0  0  par  tarn. 

Prussiate,  Yellow net   0    0    4}|perlb. 
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Soda:  MA,  Caostio,  48  %,  Ordinary  ...  ,, 

,,         ,,        ,,        Refined ,, 

„    Carbonated,  48  % „ 

„  ,,        58  %    (Ammonia 

Alkali) net 

,,    Bleachers*     Refined     Caustic 

50/52  % net 

Caustic,  White,  77  % „ 

M      70% „ 

M       60% , 

„       Cream,  60% ., 

Crystals,  in  bags  

„  barrels  

Acetate o.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England. . . 

Chlorate net 

Nitrate...ex  quay  Liverpool,    ...  ,, 

Phosphate 

Prussiate  net 

Silicate,  Solution,  140"  Tw. 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulphur:  Recovered    

RoU   

Flowers 

Zinc:  Sulphate   


MINERALS. 


£   s. 

5  5 

6  5 
5  10 


d. 

0    per  ton. 

0 

0 


4  10    0 


6  10 
10  10 
9  12 
8  12 
8  10 
8  0 
3  7 
16  10 
6  15 
0    0 


6  15 

7  10 
6  15 


£    s. 


0 
0 

6 

6 

0 

0 

6 

0 

0 

2^     per  lb. 

3^  per  lb. 

0  per  ton. 

0        „ 

3g  per  lb. 

0  per  ton. 

6        ., 

0        „ 

0 

0        „ 

0 

0       „ 


d. 

0  per  ton. 

0       „ 


Barytes:  Lump  Carbonate,  90/92%  3  10 

Sulphate,  No.  1,  White 2  15 

Oliina  Clay  :  of   various  qualities   for  all 

purposes  ;  prices  from  about 

11/-  to  about  30/-  per  ton, 

f.o.b.  Cornwall :  stocks  also 

kept  at  Runcorn  and  Preston. 

Quotations    given     carriage 

paid. 
Chrome   Ore  :   Basis  50%    c.i.f.  British 

Ports 3    7    6 

Manganeae :  Lump  c.i.f.  Liverpool  10^.    per  metallic  unit. 

Ochre:  French  JC f.o.b.  Rouen,  net    2    5    0  per    ton. 

M     JF 5  10    0       „ 

Talc:  (French  Chalk) c.i.f.  Liverpool    3  10    0 


OILS,  etc. 

Aniline  Oil net 

Salt 

Castor   Oil :  French,  1st  pressure,  f.o.b. 

Marseilles  less  1^% 

English,  1st  pressure,  f.o.r. 

HuU,  less  2J% 

Cocoa  Nut  Oil:    Ceylon,   ex   store  Man- 
chester  net 

Cochin,  ex  store  Man- 
chester   net 

Cotton  Seed  Oil :  Refined  at  Hull,  less 

2k%  naked  

£dibte...atHull,  less 

2J%  naked  

Glycerine :  Crude,  80%    net 

Linseed  Oil:    Raw at  Hull,  less  2}% 

naked  

Boiled at  Hull  less  2}% 

naked 

Starch.:  American  Pearl... at  Manchester, 

net 

Dextrine „  „ 

Farina 

Shellac:  Standard  TN  orange  spot 

Turpentine  :  American at  Liverpool 

Russian    at  Hull... net 


£    s.  d. 

0    0  4i  per  lb. 

0    0  4J      „ 

20  10  0    per  ton. 

22    0  0 

30  0  0 

32    0  0        „ 

12  17  6       „ 

13  7  6       „ 

31  0  0 

12  12  6       „ 

13  12  6       „ 

9    0  0       „ 

18    0  0       „ 

15  15  0 

165/-     per  cwt. 

38  10  0  per  ton. 

18  10  0 


Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£    8.  d.      £  8.  d, 
Quebec  Square  White  Pine...  per  cub.  ft.  0    1    9  to  0    3    0 

Quebec  Waney  Board  Pine...         ,,           0    2    8  0    8    9 

St.  John  Pine,  18  in.  average        „          0    2    3  0    3    3 

Lower  Ports  Pine ,,           0    18  0    18 

Quebec  Red  Pine „           0    16  0    8    0 

Quebec  Oak,  1st  quality „           0    2    9  0    3    3 

Quebec  Oak,  2nd  quality    ...         ,,           0    16  0    2    6 

Ash     ,,           0    16  0    2    3 

Elm    „           0    8    0  0    8    9 

Hickory ,           0    2    0  0    2    6 

Quebec  Birch    „           0    16  0    2    3 

St.  John  Birch 0    16  0    2    0 

Birch  Planks ,,           0    0    9  0    0  11 

Spruce  Spars    ,,           0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine per  std.    22  10    0  to  82  10    0 

2nd    do.            do „         17    0    0  22    0    0 

3rd    do.            do            ,          11  10    0  18    0    0 

St.  John,  N.B.,  etc.,  Spruce          „           6  10    0  6  15    0 

Lower  Ports  Spruce ,,           6    0    0  6  10    0 

Spruce  Boards ,,         5  10   0  6   0   0 

UNITBD  STATBS,  etc.,  WOODS. 

Pitch  Pine. 

£    s.   d.  £   s.  d. 

Hewn percub.ft.  0    1    8  to  0    1    8 

Sawn „           0    0  10  0    16 

Planks,  Stowage  „           0    0  10  0    10 

Boards,  Prime  per  std.    12  10    0  16    0    0 

Oak  Timber  percub.ft.  0    16  0    2    6 

Oak.Planks  „         0    16  0   2    1 

Bastl  India  Teak per  load  12    0   0  15   0   0 

Greenheart „         6  15    C  7  10   0 


BUROPBAN  WOODS. 
Timber. 

£    s.  d.       £    8.   d. 

Riga  Redwood  percub.ft.  0    1    9  to  0    2    8 

Dantzic    and    Memel    Fir, 

Crown    „  0    2    1       0    2    6 

Dantzic    and    Memel    Fir, 

Middling    ,  0    19       0    1  11 

Stettin   ,,  0    19       0    1  11 

Swedish „  0    12       0    14 

Riga  Whitewood ,,  0    13       0    16 

Norway  Mining  Timber „  0    0    9       0    0  10 

Dantzic  and    Stettin,  etc.. 

Oak „  0    2    6       0    8    0 

Norway  Spars ,,         0    12      0   19 

Deals. 

Red  Archangel  and  Onega, 

Ist  quality per  std. 

Bed  Archangel  and   Onega, 

2nd  quality    ,, 

Red  Archangel  and  Onega, 

8rd  quality    ,, 

St.  Petersburg,  1st  quality...  „ 
Do.          2nd      „     ... 

Gefle  „ 

Wyburg ,, 

Uleaborg   „ 

Gbthenburg  , 


19    0    0     21    0    0 
16    0    0     17    0    0 


12  10 

0 

15  0 

0 

16  0 

0 

17  10 

0 

14  0 

0 

15  0 

0 

14  0 

0 

17  10 

0 

12  0 

0 

13  10 

0 

12  0 

0 

18  10 

0 

14  0 

0 

17  10 

0 
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SELECTED    PATENTS. 


Compiled  ezpready  for  this  Joumal  by  M«ssrs.  Pas*  And  RowllAgaon,  Eii«lneerliig  Patent  Agents,  28.  New 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  o/SptcificatioHS  may  be  cbtained  at  Uu  Patent  Office  Sate  Branch,  ^5,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  8d. 


NEW    PATENTS    APPLIED    FOR. 

When  Pattats  haTC  been  communicated  the  names  of  the  conununi' 
cators  arc  printed  in  italics. 

28.773.  F.  J.ColeandCJ.  Mellln,  London.  Dec.  39th. 
—Improvement  in  steam  boiler  superheaters. 

28.799.  F.  HodglUnaon.  London.  Dec  x-^h.  -  Im- 
provements in  tMT  relating  to  Huid  pressure  turbines.  (Date  applied 
for,  Jan.  aoth.  1904.) 

28.803.  H.  Lens..  London.  Dec.  »){h.  -Improvements 
relatabte  to  variable  velocity  steam  or  >(as  turbines.  (Date  applied 
for,  Aun.  5th.  1904.) 

28.80r.  F.  Jottrsnd.  London.  Dec.  2<)th— A  new  or 
improved  methtxl  ot  .ippa'atus  for  cutting  pipes,  plates,  and  other 
metal  articles. 

28,810.  E.  Langhelnrich,  London.  Dec.  29th.— Im- 
provemenis  in  pumps. 

28.893.  D.  R.  Todd,  Glasgow.  Dec.  30th.- Improvements 
in  *ater-tubeN>ilers. 

28.894.  S.  Couper  and  J.  S.  Millar,  Glasgow.  Dec.  30th. 
— An  imprtn-ed  superheater  for  steam. 

28.907.  &  G.  Day,  Manchester.  Dec.  30th.— Improvements 
in  steam  traps, 

28*921.  C  Wamser,  Germany.  Dec.  30th.— Improved 
appliance  for  autom  .tically  closing  the  smoke  sUde  on  opening  the 
we  door  of  steam  boiler  furnaces. 

28.924.  A.  Brake,  London.  Dec.  jolh.— Impro\'ements  in 
apparatus  for  heaung  water.  (Atanri  Bros,  mmd  Thomson,  Sem  South 
IVaies.) 

28,941.  A.  Clark,  Glasgow.  Dec.  joth.— Rotary  engine 
«r  inroine. 


J^*^}J^^ XS^lsu-fe^Sfji J^re^iTisr"-""  ^^^'s;,4^t^^ss^^^sss^i.^t^;i^;. 


29,230.  E.  W.  Robey,  and  A.  Rink,  London.  Dec.  sist. 
—Imp  ovements  in  automatic  draught  regulating  apparatus  for  steam 
boilers  and  other  fiunaces. 

29,232.  J.  C.  Merryweather  and  C.  J.  W.  Jakeman. 
London.    Dec.  31st. — Impi  ovements  in  steam  engines. 

29,280.  J.  W.  Cloud,  London.  Dec.  31st.  -ImprovemenU 
relating  to  marine  propulsion. 

29,318.  F.  L.  Croft,  T.  A.  Perkins  and  F.  Croft,  Brad- 
ford. Dec.  31st. — Improvements  in  or  relating  to  the  bearing  of 
shaiting  and  the  supports  therefor. 

29,391.  P.  Mickelhelt,  London.  Dec.  31st.— ImprovemenU 
relating  to  separators  lor  removing  <m1  from  steam. 

29,399.    A.  Bagshawe,  London.    Dec  31st.— Improvements 

in  or  connected  wi;h  lift  hoists  or  elev^tsjrs. 

29,426.  D.  B.  Morlson,  London.  Dec.  31st— Improvements 
in  apparatus  for  cleansing  sieam  and  heating  water. 

29,451.  W.  E.  Evans,  London.  Dec.  31st— Improvements 
relating  to  steam  heating  apparatus.    (C.  H,  Martini,  Germany.) 

29,536.   J.  W.  C.    Prochnow.  Klngston-on-Thaoaes. 

Dec.  31st. — Improved  gauge  cock  for  ste^im  boilers. 

29,548.  N.  Foley,  London.  Dec.  3  ist.  -  Improvements  in  and 
rdating  to  steam  traps. 

29359.  T.  Downle,  Liverpool.  Dec.  31st.— ImprovemenU 
in  or  connected  with  steam  generators  and  other  furnaces. 

29360.  T.  Reading  and  A.  J.  Hooghton,  Liyerpool. 

Dec.  31st.-  -Improvements   in    pistons  and  piston  valves  and   tlttir 
packings. 

29,563.  J.  Butterworth  and  Lancaster  and  Tc. 
Ltd.,  Manchester.  Dec.  31st.— Improvements  in  piston  and 
rings. 

29,574.    P.   Dawson,   Glasgow.     Dec  31st.— A  combined 
liiLiung  ap 


8S,972.    Sir.  J.  I.  ThomeycrofI,  London.   Dec  30th.— Inw 
pcovcmems  in  water-tube  boJers. 

29»978,   J.  E.  Eyans-Jackson,  London.    Dec.  jakh.  —  Im- 
nt  in  turbine  pumps.    {Tutbtne  Pump  Company.  US.A.) 


29.031.  E.  Ed^Rrards,  London.  Dec.  3oCh.— Improvements 
in  od  or  g^s  engines 

29«032.  G.  Harris,  London.  Dec.  30th.  Improvements  in 
agricn*tural  machinery. 

29.060.  L.  Renault,  London.  Dec  30th,  -Impro\-enients  in 
oonnecti«in  with  to-ilbcd  operating  gear  for  valves.    ( D  ite  apriied  for 

Mr  «««>  iw.) 

29J090.  J,  Fleimchmann.  London.  Dec  30th.  —  lmprt>ve- 
mcnts  in  or  reUtrng  to  automatic  cocks  or  valves. 

29402.  A.  A.  W.  Tan  Reede,  London.  Dec.  iX):h.— Im- 
provements in  safety  votws. 

29.10S.  R.  H.  Dayls  and  Sle^e.  Gorman  and  Co., 
L^n  London.    Dec.  >3th.  —  Imprtn-emcnts  in  air  pumps. 

29.134.       C  F.   de   Klerskowski-Stenart.   London. 

Dec  jQlh  —  Iavroveincn:s  in  and  relating  to  steam  generators. 

29,^  71.  W.  J,  Greavaa.  London.  Dec  ioth.-lmprotv. 
alciito  In  the  8aes  of  the  tmlers  of  steam  generators  and  in  the  arrange- 
ment of  «atffr4«fees  therein. 


29396.   E.  Bennls.  Manchester.   Dec.3ist.— Improrementa 
in  furnaces  for  steam  generators  and  other  purposes. 

29,597.    E.  Bennis,  Manchester.  Dec  31st.— Impro\'ements 
in  tumaces  for  steam  generators  and  oiher  purposes. 

29329.     H.  Scbarbaa,   Manchester.     Dec   31st. --Im- 
prove.ueots  in  multiple  steam  or  gas  turbines. 

29.651.    H.  Crase.  Manchester.    Dec  31st. -Improvements 
m  water-tube  boilers. 

29,654.    G.  Johnston,  Glasgow.    Dec.  31st— Improrements 
in  cnnnectmg  rods. 


29,1 73.  P.  Kaatnar,  London.— Dec  titt— lmp« m? *icnt»  is 
steam  ira|»  applicable  aim  to  automtk  valTcs  for  regulating  the 
Oow  of  Hqnldt. 


RECENT  SPECIFICATIONS. 

DOCK  GATES. 

Sir  W.  G.  Armstrong,  Whitworth  and  Co.,  Ltd.,  nad 
Roger  Wright,  of  Newcastle-on-Tyne.  Feb  12.  1901.— Dock 
gates  as  a;  present  usuillv  constracicd  are  provided  with  a  neel-poat. 
CO  isis  ing  of  an  «pproximateiy  sea^-circnlar  banlk  of  timber  cuosiiin- 

ting  toe  pimt  about  which  the  gate  tnm«  a>Ml  Ibrmiag  a  ' 

)oint  be  ween  the  edge  of  the  lEile  and  the  aietmcnL  To 
disadvantages  o*  this  form  of  g«te.cmie.iallyw  the  tavftr  ikmAff/bm, 
tbb  inTeniwo  de«crilKs  a  gate  In  which  the  heel  port  Is  caKhcly  dis- 
pensed with,  the  edge  of  tie  g«te  itaeif  being  made  or  as 
•enl-circalar  fonn  and  bcin<  f  aoed  with  ti  •4icr.  Tse  < 
pee  crabtr  aa  foUosrs :  The  eale  n  as  voml  s  I 
of  met . I  plates  rtiil  md  with  horinatalrtba.  At  the  si  ••  ef  the  ghto 
BcMtheaherinith— eptoesse,  aoc-ffdng  to  thb tafCMttoa,  Gnrt 
hnotheareofsdtcteelsscharjdt»a>logiainiih 
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Tht  rurretJ  side  of  the  jgste  bstififened  by  hor3z,oiital  plates  or  ribs  fbtcd 
to  the  riba  fonntnj?  the  side  and  proieclin^  radially  inwards  a.ad  by 
verlicAl  n^dial  gusvtet  plate*  Hxed  between  each  pair  oi  such  ribs.    The 


T 1 


iHtter  curved  surface  of  the  edfje  -vf  the  S^tc  is  fiictrt  with  sLive-ftbaped 
baulks  of  timber  bolted  to  it  and  prevented  fr<>m  moving  tangeuUaJly 
t>y  vertical  angle  pieces  which  also  lujthvr  sliftco  the  curved  edge  of 
the  gate. 

STEAM  CONDENSERS. 

C.  Day  ftn4  W,  A,  Dearter  df  Th«  M|fT|«es  Watsoit 
CoxnpanT,  Ltd.,  of  Glaafow,  Xov.  5.,  IQ04—  1  Ns  invention  con- 
mints  **i  nn  imprnvciiicnl  hi  the  methcKl  of  dealing  with  the  air  and  water 
In  ;i  jet  conden-^t-r,  that  in  tu  say,  a  condenser  In  uhicb  the  slcain  and 
water  mix.  The  arr^iiigumcut  cbnsi  ts  of  a  combination  of  a  wet  air 
poTTip^  that  is  to  say,  a  pump  dr»igncd  to  deal  with  bN>lb  air  and 
wat<T,  with  apwmp  ot  the  dry  air  type.     The  f>»jn«r  pump  will  deal 


with  the  whole  of  the  water  of  ixnidicnsatlon  and  thccondemiing  water, 
fogethcr  with  a  portion  of  the  air.  and  the  latter  pump  will  deal  With 
the  remammg  portion  «f  the  air  but  none  of  th  wntcrjhe  wet  air 
puma  tvcin^  drhigncd  of  fsuch  cjpaoly  that  even  wicn  d«at  ng  with  the 
masrimana  artioiinl  of  uatcr  it  will  .ifiM)  l^c  dealing  wiih  a  portion  e4 
the  air. 


TURBINES. 

E»T.  Pollard,  London.  Sept.  u,  190J -Thi*i  invention  relates 
to  Hoid  prcs^tiic  turbines,  and  has  for  its  object  to  providt-  a  turbine  in 
which  the  txp^nsivc  energy  of  ihc  Htcam  or  other  clastic  fluid  tft 
utilised  to  the  utmost  and  in  dislinict  successive  stages,  and  to  provide 
a  turbine  of  inexpensive  cim-lnictton*  It  relates  to  turbines  con- 
^^tituted  of  a  si  ries  of  movable  ringn  alternating  w^ith  a  senes  of  station- 
ary rlo^s,  in  which  respective  rings  corresponding  ports  arc  provided 
t>f  such  a  disposition,  that  the  »tiam  or  other  cla-tic  fluid  isgntded  from 
the  pi>rts  in  Iht-  stati<»nary  rings  to  act  upon  the  ports  in  the  moving 
rings.  The  ports  in  the  respective  rings  arc  «n  arrangei  that  in  ihree 
confrccutive  rings  ihey  are  never  in  commuoicaticoi  at  one  time,  so 
that  the  atiam  m  the  port  of  any  mo^Tug  rxng  cannot  escape  into  a 
port  of  the  next  moving  ring  until  oomnmaicsiion  with  the  port  01  the 
preceding  ninving  ring  is  cut  oil.  Hy  such  means  the  steam  has  aji 
abutment  against  such  !st.itioiiary  ring  oa  which  It  can  re-act.  Preferably 
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the  number  of  ports  In  the  first  Hag  Is  exceeded  by  the  number  in  the 
next  ring,  the  nomb<ir  of  ports  being  successively  increa.*^,  d  In  the 
respective  rintjii.  50  that  the  steam  or  other  elastic  fluid  which  operates 
with  fiill  pressure  up*m  the  po'ts  in  the  first  movable  ring  shall  ■  peratc 
at  reduced  pressure  through  a  successively  greater  aumber  of  ports  in 
the  succeeding  riagis. 


CALENDARS  AND   DIARIES. 


We  have  received  from  the  Whitman  and  Rarnes 
ManufiicUrin^  Company,  an  attractive  wall  calendar,  the 
upper  part  of  which  is  a  picture  by  Mr.  W.  Watson, 
representing  a  Uroup  of  sheep  on  a  mountain  side.  We 
are  reminded  that  the  firm's  European  sales  a^ent  is 
Mr*  Theodore  Butler,  of  149.  Queen  V'ictoria-strcel,  E.G. 

A  liandy  pocket  diary  has  been  issued  by  the  Clay 
Cross  Cum  pan  V,  of  Clay  Cross,  near  Chestertield.  Ample 
space  is  afforded  for  entries,  and  a  good  deal  of  useful 
information  is  ijiven  regarding  the  hrm's  economiser, 
gas  and  water  pipes,  cast-iron  tanks,  columns,  and 
castini^s,  etc, 

A  highly  artistic  wall  calendar  reaches  us  from  the 
Yost  Typewriler  Company*  The  design  is  reproduced 
from  a  plaster  tnodel,  a  medallion  bearing  an  excellent 
reproduction  ol  the  Yost  machine. 

A  no  less  interesting  calendar  is  that  forwarded  by 
the  Leadenhall  IVess.  This  is  executed  on  p;irchiiient 
paper  wittt  portrait  of  tlie  Right  Hon.  J.  Eli?.abt:th 
Vi,*couutcss  Andover» 
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NEW    PUBUCATIONS.  NEW    CATALOGUES* 


"THE  FAN:" 

Incloding  the  Theor\-  and  Practice  of  Centrifugal  and 
Axial  Fans.  By  Charles  H.  Innes,  M.A.  Technical 
Publishing  Company,  Ltd. ,  Manchester.    4s.  net. 

Those  responsible  for  the  efficient  working  and  the 
designing  of  fans  would  do  well  to  make  themselves 
acquainted  with  Mr.  Innes  profusely  illustrated  volume. 
The  work  differs  considerably  from  any  other  book  on 
this  subject.  The  writer  adopts  the  theory  of  the  centri- 
fugal pump  and  applies  it  to  the  fan,  and  in  the  chapters 
devoted  to  a  comparison  between  theor>'  and  experiment, 
he  gives  some  interesting  data  to  show  that  his  theory- 
agrees  with  the  results  of  experiments.  Sp>ecially  in- 
teresting are  the  descriptions  which  are  given  of  the 
centrifugal  fan,  the  ^Rateau  high-pressure  fan,  and  the 
Screw  fan. 

*' ELECTRIC  FURNACES  AND  THEIR  INDUSTRIAL 
APPUCATIONS. 

By  J.  Wright.  Archibald  Constable  and  Co.,  Ltd.    «s.  6d. 

The  metallurgist  will  welcome  the  appearance  of  this 
singularly  complete  treatise,  which  is  calculated  to  make 
an  admirable  companion  to  Professor  Moissan*s  **  Le  Four 
Electrique,**  to  which  we  recently  called  attention.  The 
volume  now  before  us  is  probably  less  exclusive  in  its 
scope  than  the  former  :  the  writer  has  embodied  in  his 
work  a  deal  of  information  quoted  from  sources  not  easily 
accessible  to  the  average  student.  Mr.  Wright's  volume 
presents,  in  a  concrete  form,  a  complete  record  of  the 
many  applications  of  the  electric  furnace  in  modern 
industry*.  After  a  concise  account  of  its  evolution,  the 
writer  discusses  the  arc  furnace,  pointing  out  the  advan- 
tages of  three-phase  currents  for  electric  furnaces  of  this 
type :  attention  is  paid  ne.xt  to  resistance  furnaces, 
typical  processes,  and  calcium  carbide  manufacture.  An 
important  section  of  the  work  deals  with  iron  and  steel 
production  in  the  electric  furnace,  details  of  the  various 
processes  are  given,  and  a  number  of  authoritative  state- 
ments from  metallurgists  of  recognised  standing  are 
included.  Other  chapters  are  devoted  to  the  manufac- 
ture of  phosphorus  and  glass  by  means  of  this  furnace  ; 
electrolytic  furnaces  and  processes  ;  miscellaneous  elec- 
tric furnace  processes;  laboratory  furnaces  and  experi- 
mental research  ;  tube  furnaces  ;  terminal  connectiDn^ 
and  electrodes  ;  efi'iciency  and  theoretical  considerations, 
and  the  measurement  of  furnace  temperatures.  The 
illustrations  are  all  that  can  be  desired  from  a  technical 
standpoint,  representing  constructional  details  rather  than 
actual  views  of  the  objects. 

'*TEAR     BOOK     OF     THE     SCIENTIFIC     AND 

LEARNED  SOCIETIES  OF  GREAT  BRITAIN  AND 

IRELAND.' 

A  record  of  the  work  done  in  science,  literature  and 
art  during  the  session  1903-1904  by  numerous 
Societies  and  Government  Institutions.  Compiled 
from  othcial  sources.  Charles  Grithn  and  Co..  Ltd. 
7s.  6d. 

This  indispensable  annual  has  now  reached  its  twenty- 
first  year  of  publication,  and  its  pages  bear  ample  evidence 
of  full  maturity.  The  brief,  but  accurate,  chronicle  of 
the  transactions  of  the  various  societies  during  the 
above  year  should  prove  of  incalculable  value  to  anyone 
engaged  upon  scientific  research. 


From  Mr.  John  Thorn,  of  Canal  Works.  Patricroft  we  have 
received  a  catalogue  of  Boring  Plants  in  which  are  described  and 
illustrated,  Percussion  and  Hand  Boring  Plants.  Smith  s  Tods  Steel 
Lining  Tubes  for  Boreholes.  Borehole  Pumps.  Diamond  Boring 
Plants,  etc.  Profusely  illustrated  catalogues  of  Steam  Vahrcsaod 
Fittings.  Water  Raising  AopUance^.  and  Wateruorks  Appliances 
are  al<^  to  hand  from  this  Arm. 

The  Horsfall  Destructor  Company.  Ltd.,  of  L.ceds  and 

London,  have  is>ued  a  b<»oklet.  neatly  and  strongly  hound  in  0reen 
hncn.  on  De^.tru  tors.  The  hrst  few  page>  of  tois  publication  are 
dcv»>ted  to  a  list  of  ••  Horsfall  Patent  Deslnictofs  at  work  or  under 
construction  :  alter  which  thesNi^tem  is  brieHy  described.  The  bulk 
of  the  book  however  consi^^t^  ot  tull-page  illustrations  of  Destructors 
erected  in  variou>  di^t^ict^.  with  su  table  descriptions  on  the  opposite 
page>. 

Pamphlet  No.  177  issued  by  the  Bri!i>h  Thomson- Houston 
Company.  Ltd..  i>  devoted  to  Kheostatic  Controllers  and  Resistances 
and  supersedes  Pamphlet  No.  91.  It  includes  several  half-tone 
illustrations. 

The  Lahmeyer  Electrical  Company,  Ltd.,  <>f  109-111.  New 
Oxford  Street.  W.C.  have  issued  a  lour-page  leariet  (Inscription 
No.  28).  dealing  uilh  their  new  small  tiiree-phase  m<»tors,  type  D 
and  Ds.  We  learn  that  these  new  motors  are  titled  with  imrrored 
patent  ball  bearings,  as  recently  Illustrated  and  described  in  PAGE'S 
Weekly,  manufactured  by  the  De«ts-hen  Waffen-und  Munttions- 
labriken.  Herlin.  by  me  ins  ct  which  it  is  claimed  that  the  oil 
Consumption  and  frictional  !o>ses  :  re  greatly  reduced. 

Messrs.  J.  HopKinaon  and  Co.,  Ltd.,  HuddersHeld.  List  No.  240 
describes  the  rirm  «  Patent  *"  Centre- Pressure  '  Valve,  a  new  form  of 
stop  valve  lor  turbines,  engines,  boilers  and  pipes.  This  pamphlet. 
which  is  weli  printed  and  arranged,  contains  several  diagiams  and 
tables. 

Messrs.  W.  F.  Dixon  and  Co.,  of  63.  Perci\-al  Street. 
Manchester,  torwa  d  circulars  calling  attention  to  their  ImproTed 
Metal  Bushed  Kaw-Hide  Gear  Wheels  tor  silent  driving. 

A  pictorial  publication  illu«'trating  Shop  Divisions  as  constructed 
by  The  New  Expanded  Metal  Company.  Ltd ,  of  Stranton  Works. 
West  Hartlepool,  has  been  issued  by  this  tirm.  It  includes  som;> 
exc.  tlent  h;ilf-tone  blocks  printed  in  sepia  tuned  ink.  showing  interior 
views  of  different  works  in  which  divisions  manufactured  nocn  this 
expanded  metal  have  btcn  erected.  Amongst  others  we  noUoe  views 
of  the  machine  shop  and  ground  tioor  at  :he  works  of  tbe  Briti^ 
Westinghouse  Electric  and  Manufacturing  Company,  Ltd.,  and 
interior  views  of '.he  works  of  the  Lan  ashire  Dynamo  and  Motor 
Company.  Ltd.  We  ha\'e  also  received  illustra'ed  leaflets  dealing 
with  other  uses  for  the  metal,  such  as  letter -sorting  racks,  g  Ics,  etc. 


MEETISGS  FOR   THE   EXSUING    WEEK. 

Fkid.w.  Jax.  20— Institution  of  Mechanical  Engineers  :  Storey's  Gate. 
S.W..  8p.m.  :  Papers  —  "Some  Impressions  of  American 
Workshops,"  bv  Mr.  A.  J.  Gimson  :  "  Waterworks  Pumping 
Enuinrs  in  the  iTnited  States  and  Canada."  by  Mr.  John  BJur  ; 
••  S«.>me  Fratures  in  the  Design  and  Cons  ruction  of  American 
Planing  Machines,"  by  Mr.  Aichibald  Kenrick,  Jun.  :'*  Enirines 
at  the  Power  Statioris.  and  at  the  St.  Louis  Exhibitmi,''  by 
Mr.  Alfred  Saxon. —  Rova  Society:  Riu-lington  House,  W  . 
Q  pm.  :  Paper  by  Sir  J.  DcA\-ar '•  New  Low  Tem.>tratare 
Phenomena."  —  Xorth-E.ist  Coa«t  Institution  of  Engineers 
and  Shipbuilders.  Newcastle  :  Paprr  by  Mr.  J.  Little,  "  Petrol 
Mott>r  Cars,"  Engineering  Society':  University  Collece. 
Loi  don.  5  p.m. :  Paper.  "  Arc  Lamps  and  Methods  of  Arc 
Lighting.  — institute  of  Marine  Engineers:  Lonversadone 
and  Daiice.  Great  Eastern  Hotel,  Liverpool  Street,  E.C., 
6.30  p  m.  —  Electric  Harmonic  Smoker  :  Holbom  Res- 
taurant. 8  p.m. 

.^ATiRDAY.  J  AX.  21  —  Glasgow  Technical  College  Scientific  Society,  7.30 
p.m.  :  *•  N'^tesoo  Toolroom  Organisation  and  Practice," Mr. 
George  Blair. —Staffordshire  Ir- n  and  Steel  Institute  **lhe 
Stirling  BoUer."  by  Mr.  C.  E.  Parbolton  :  Royal  Institution, 
3  p.m. 

Monday.  Jan.  23— Institution  of  Marine  Engineers,  Stratford.  8  pjn.  : 
**  kconomy  bv  Insulation."  Adjourned  discussion. — Society 
of  Arts,  8  p.m.  :  Cantor  Levturr  ;  "  Reservoir  Stylogra4rf)ic 
and  Fountain  Pens,'*  Mr.  James  P.  Maginnis. 

TCESDAY.  Jan'.  24.— Society  of  Arts.  Colonial  Section  4.30  pjn.  "  British 
Commercial  Prospects  in  the  .Far  Bast,"  by  Mr.  ^ron 
brenan. 

Wednesday.  Jan.  25.— Livemool  Engineering  Societv.—  "  Design  and 
Work  of  Pres  ing,  Stampmg.  Forging  and  Similar  Machin 
ery."  Mr.  F.  W.  Steele— Society  ot  Arts,  8  pjn.  **  London 
Ele.tric  Railways,"  Hon.  Rol>ert  P.  FOrtcr. 

FRIDAY.  JAX.  27th.— Bnginecr'ng  Society :  Univefsity  College.  Loodoo. 
5  p.m. :  Paper,  "The  larrage  of  the  Ttuunes,"  by  Mr. 
B.  a  WiUcoz. 
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The  Offices  of  **  Page's  Weekly/* 

Wednesday  r  MiJnight. 

'HE  autumn  meeting  of  the 
Ircn  and  Steel  Institute,  fixed 
as  usual  for  the  last  week  m 
September,  will  be  anticipated 
with  enthusiasm  both  by  the 
inhabitants  of  Sheffield  and 
by  the  English  and  foreign  visitors  to  that  city. 
The  following  gentlemen  will  form  an  executive 
committee  for  the  \isit :  The  Lord  Mayor  {Alder- 
man J,  Jonas),  the  Master  Cutler  (Mr,  George 
Hall),  Mr.  R.  A.  Hadfield  (President),  Colonel 
Hughes,  Mr.  H*  H.  Bedford  (President  of  the 
Chamber  of  Commerce),  Mr.  \\\  F.  Beardshaw, 
Mr.  \V.  H.  Ellis,  Mr.  S.  J.  Robinson.  Mr.  F.  C. 
Fairholme,  Mr.  R.  Colver,  Mr.  Ambrose  Firth, 
Mr.  T.  \V.  Ward,  Mr.  John  Rodgers,  Mr.  H. 
Steel,  jun.  Mr.  Charles  Allen,  Alderman  G. 
Senior,  Mr.  Woodward  (Edgar  Allen  and  Co.), 
Mr.  S.  Osboni,  Mr.  A.  Jack.  Mr.  T.  Wilkinson, 
Mr.  Cosmo  John  (Vickers.  Sons,  and  Maxim),  Mr. 
A.  J.  Hobson,  Mr.  E.  S.  Howell,  Mr.  A.  Balfour, 
Mr.  R.  Smith,  Colonel  Stoddart  (Mayor  of 
Rotherhani),  Mr.  Maurice  Deacon,  Mr.  Potts 
(J.  H.  Andiew  and  Co.).  Mr.  B.  G.  WViod,  Mr. 
C.  SiddalL  Mr.  Herbert  Barber,  Mr,  J.  H.  Barber 
(Brown,  Bay  ley  and  Co.),  Principal  Hicks,  Mr. 
H.  Westlake  (Staveley  Iron  Co.),  Mr.  Lewis 
Firth,  and  Mr.  M.  J .  Hunter.  1 1  is  hoped  that  th« 
new  University  College  buildings  will  be  available 
for  the  meeting.  In  view  of  the  presidency  of 
Mr.  R.  A.  Hadfield,  Sheffield  offers  a  particu- 


larly happy  venue,  and  we  shall  look  forw^ard 
to  a  record  meeting. 


The  following  is  a  list  of  the  autumn  meetings 
of  the  Institute  since  its  formation  in  1869  ; 
iSiX)  Middlesbrough-on-Tees :  1870  Merthyr 
Tydvil  :  1871  Dudley  ;  1872  Glasgow  ;  1873 
Liege  ;  1874  Barrow-in-Furness  ;  1875  Manches- 
ter ;  1876  Leeds ;  1877  Newcastle-on-Tyne ; 
1878  Paris  ;  1879  Liverpool :  1880  Dtisseldorf ; 
r88i  London  ;  1882  Vienna  :  1883  Middles- 
brough-on-Tees  ;   1884  Chester  ;    1885  Glasgow  : 


if 


MR.    ALLISOX   SMITH. 

Recently  appointed  tinder  Ihe   Colonial  Office 

Locomotive  Super iuteiidenl  uf  the  Gold   Coast 

Raihvavs. 
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1886  Londcm ;  1887  Manchester ;  1888  Edin- 
burgh; 1889  Bans;  1890  New  York;  1891 
London ;  1892  Liverpool ;  1893  Dariington  ; 
i894Bnissds ;  1895  Bifmingham  ;  1896 Bilbao  ^ 
1897  Cardiff ;  1S98  Stockholm  ;  1899  Manches- 
ter ;  1900  Pans ;  1901  Glasgow  ;  1902  Dussel- 
dorf ;  1903  Barrow-in-Furness :  1904  New 
York. 


Sheffield  and  South  Yorkshire  Navigation, 
and  this  short  length  has  been  made  of  such 
width  and  depth  as  to  allow  boats  of  the  Aire 
and  Calder  type  to  pass  thereover. 


In  the  course  of  their  annual  report  the  council 
of  the  Leeds  Chamber  of  Commerce  state  that 
they  have  for  a  long  time  past  felt  the  im- 
portance   of    the    development    of   the    canal 
system  of  this  country.    That  this  is  so  much 
behind  the  s>-stems  of  other  countries  is  due 
partly  to  the  larger  naxigable  rivers  possessed 
by  other  countries,  for,  whilst  this  country  has 
some   4,500   miles   of   na\igation,    the   United 
States  has  nearly  20,000.  Germany  some  16,000, 
Russia  20,000,  and  France  8,000,  and  all  these 
countries  are  spending    immense  sums  in  the 
improvement  of  their  canal  systems.    We  are 
again  reminded  that,  excluding  na\'igable  rivers 
andshipcanals,  there  are  some  4,000  miles  of  in- 
land waterways  in  this  country  ,of  which  about 
30  per  cent,  are  railway-owned,  the  remaining 
70  per  cent,  being  free  from  railway  control. 
As  showing  the  difference  between  these  two 
ckisses  of  canals,  it  is  mentioned  that  about 
15  per  cent,  only,  or  an  average  of  5,000  tons 
per  mile,  pass  over  railway-controUed  canals, 
wiiilst  85  per  cent.,  or  an.  average  of  12,000 
tons   per   mile,    pass   over   free   canals.    But 
it  is  pointed  out  that  the  great  defect  of  our 
canal  system  is  the  difference  in  gauge  of  locks 
and  navigable  depth  betineen  the  different  canals 
connected.    One  useful  aim  would  be  to  suggest 
means  for  the  amalgamation  of  the  through 
waterways,  and  for  carrying  out  works  with  the 
view  of  securing  uniform  gauge  of  locks  and 
navigable  depth.    As  an  instance  of  what  may 
be  done  in   this  direction,  it   is  stated  that  a 
junction  canal  of  some  five  and  three-quarter 
mUes  in  length  has  recently  been  made  connec- 
ting the  Aire  and  Calder  Navigation  with  the 


The  Panama  Canal  is  likely  to  be  a  very 
costly  undertaking  for  the  United  States 
Government,  and  the  time  of  its  building  will 
probably  be  equal  to  that  of  a  "generation,  if 
present  estimates  are  correct.  Mr.  J.  F.  Wallace, 
the  chief  engineer,  of  the  Isthmian  Canal  Com- 
mission, has  reported  that  a  sea-level  water- 
way across  the  isthmus,  although  it  would  cost 
far  more  and  take  much  longer  to  complete 
than  the  three  other  canal  projects  under  con- 
sideration, would  in  the  end  be  the  best.  In 
his  opinion,  the  cost  of  the  sea-level  canal  would 
be  8300,000,000,  as  against  $200,000,000  for 
a  90-ft.  level  canal,  and  he  thinks  that  twenty 
years  would  elapse  before  its  completion,  or 
ten  vears  more  than  for  a  canal  with  locks. 


Few  readers^  even  if  not  directly  interested 
in  Patent  regulations,  can  have  perused  the 
correspondence  on  this  subject  which  has  been 
appearing  in  the  recent  issues  of  Page's  Weekly 
without  arri\4ng  at  the  conclusion  that  further 
legislation  is  imperatively  needed,  if  justice 
is  to  be  done  to  the  inherent  inventiveness 
of  the  British  as  a  nation.  It  is  unnecessary 
to  sum  up  the  correspondence  here,  as  this 
is  ably  done  in  the  present  and  preceding 
issue  by  Mr.  B.  H.  Thwaite.  It  is  hoped 
that  the  opinions  stated  ^ill  be  of  material 
assistance  to  those  who  are  called  upon  to 
strike  a  just  balance  between  the  claims  of  the 
inventor  and  those  of  the  general  public. 
Among  the  points  brought  out  by  the  discussion 
is  the  superiority  of  American  Patent  regu- 
lations. The  Americans  from  the  beginning 
seem  to  have  realised  the  extraordinary  im- 
portance^of  sound  Patent  legislation. 


The  first  United  States  Patent  Law  of  April, 
1790,  only  followed  in  a  general  way  the  law 
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at  that  time  in  existence  in  England,  authorising 
the  grant  of  patents  without  an  examination  of 
the  prior  art,  and  it  is  interesting  to  note  the 
care    with    which    those    responsible    for    the 
granting   of    patents    set    about    their   duties. 
Mr.  Jeiferson,  who  was  at  that  time  Secretary 
of   State,  made  the  Patent  Laws  a  subject  of 
anxious  solicitude,    and  regarded  the  granting 
of    a    patent   as    a    matter   of    the    greatest 
importance  ;  in  fact,  he  is  generally  referred  to  as 
the  Father  of  the  United  States  Patent  Laws. 
When  the  application  for  a  patent  was   made 
under  the  first  Act,  he  would  simimon  Mr.  Henry 
Knox,  of  Massachusetts,  who  was  Secretary  of 
War,  and  Mr.  Edmimd  Randolph,  of  Virginia, 
who     was     Attorney-General     (these    officers 
being  designated  by  the  Act,  with  the  Secretary 
of   State,    a    tribunal    to    examine    and    grant 
patents),  and  these  three  distinguished  officials 
would    examine     the    applications    ciitically, 
scrutinise  each  point  of  the  specification  and 
claims    carefully    and    rigorously.    The    result 
of  this  examination  was  that  during  the  first 
year,  a  majority  of  the  applications  filed  failed 
to  pass  the  ordeal,  and  only  three  patents  were 
granted.     In    those    da}^    every    step    in    the 
issuance   of   a   patent   was    taken   with   great 
caution,     Mr.     Jeiferson    seeking      always     to 
impress  upon  the  minds  of  his  officers  and  the 
pubhc   that  the   granting  of  a  patent  was   a 
matter  of  no  ordinary  importance. 


Captain  Lionel  James,  although  maintaining 
that  the  value  and  possibilities  of  wireless 
telegraphy  in  conjunction  with  journalistic 
enterprise  has  been  amply  demonstrated  in 
the  far  East,  is  emphatically  of  opinion  that  all 
wireless  communications  during  future  mihtary 
and  naval  operations  will  be  controlled  by 
international  law.  It  will  be  remembered  that 
the  system  employed  on  board  the  Haimum 
was  that  of  Dr.  de  Forest,  and  it  was 
chosen  owing  to  its  successful  work  in  the 
field    of   American    press   rivalry   during   the 


yacht  races  of  1903.  It  is  significant  that 
within  a  radius  of  200  miles  of  the  scene  of 
operations  in  the  Yellow  Sea,  "countless" 
other  wireless  stations  were  at  work  on  no  les3 
than  four  different  systems.  The  fact  that 
none  cf  these  other  S5^tems  or  stations  interfered 
in  the  smallest  degree  with  the  Times  messages 
did  not  fail  to  impress  Captain  James  with 
the  merits  of  the  de  Forest  system.  But  how 
far  his  operations  interfered  with  the  other 
systems  he  is  of  course  unable  to  say.  The 
service  was  suspended,  because  the  Japanese 
authcrities  recognised  that  the  existence .  of 
the  possible  leakage  of  military  secrets 
presented  a  flaw  in  their  plan  of  campaign. 
Apart  from  this,  a  continuance  of  this 
enormously  expensive  service  would  have  been 
fatal  to  the  operators,  for  the  Russian^  had 
threatened  them  with  the  death  penalty  and 
the  Yellow  Sea  was  hterally  aUve  with  floating 
mines. 


The  new  issue  of  Lloyd's  Register  states  that 
during  1904,  exclusive  of  warships,  712  vessels 
of  1,205,162  tons  gross  (viz.,  613  steamers  of 
1,171,375  tons  and  99  sailing  vessels  of  33,787 
tons)  have  been  launched  in  the  United  King- 
dom. The  warships  launced  at  both  Govern- 
ment and  private  yards,  amount  to  37  cf 
127,175  tons  displacement.  The  total  output 
of  the  United  Kingdom  for  the  year  has/therefore 
been  749  vessels  of  1,332,337  tons.  This  output 
of  mercantile  tonnage  shows  the  shght  increase 
of  about  15,000  tons  en  that  of  last  year,  and, 
with  the  exception  of  1903,  is  the  lowest  since 
1897.  Compared  with  the  returns  for  1901, 
when  the  output  of  both  mercantile  and  war 
tonnage  reached  the  highest  level,  the  present 
figures  show  a  reduction  of  320,000  tons  as 
regards  merchant  vessels,  and  84,794  tons  as 
regards  war  vessels.  Of  the  tonnage  launched 
9971  per  cent,  has  been  built  of  steel,  17  per 
cent,  of  iron,  and  12  per  cent,  of  wood.  Steam 
tonnage  is  accountable  for  97*2  per  cent. 
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Royal  Coal  Commission. 

As  we  go  to  press  the  Final  Report  of  the  Royal 
Commission  on  Coal  Supplies  (Part  I.,  General  Report) 
comes  to  hand.  Following  the  precedent  of  the 
Coal  Commission  of  187 1,  the  limit  of  practicable 
depth  in  working  has  been  set  at  4,000  ft.,  and  the 
minimum  workable  thickness  at  i  ft.  The  available 
quantity  of  coal  in  the  proved  coal  fields  of  the  United 
Kingdom  is  estimated  at 

100,914,668,167  tons. 

Of  the  available  coal,  no  less  than  79-3  per  cefit. 
is  contained  in  seams  of  2  ft.  thick,  and  upwards. 
In  addition  to  the  coal  within  4,000  ft.  of  the  surface 
there  are  in  the  proved  coalfields  considerable  quantities 
lying  at  greater  depths.  Whether  this  coal  is  recover- 
able or  not  depends  of  course  upon  the  maximum 
depth  at  which  it  may  be  found  possible  to  carry  on 
mining  operations.     The  estimated   quantity  of   this 

coal    is 

5,236,433,980  tons. 

The  geological  committee,  appointed  to  inquire  into 
the  productive  measures  known  or  believed  to  exist 
outside  the  areas  dealt  with  by  the  district  commis- 
sioners, report  that  the  amount  of  coal  which  rany 
be  expected  to  be  available  in  the  concealed  and  un- 
proved coalfields  at  depths  less  than  4,000  ft.  is 
39,843,000,000    tons. 

Ihe  present  annual  output  is  in  round  numbers 
230,000,000  tons. 

Almost  all  the  opinions  given  to  the  Commission 
on  the  general  question  of  coal  cutting  machines 
compared  with  hand  labour  are  in  fcivour  of  the  former, 
but  these  opinions  are  accompanied  by  many  quali- 
fications and  exceptions.  Other  possible  economies 
are  suggested,  and  the  evidence  shows  that  seams 
which  cannot  now  be  worked  at  a  profit  will  in  future 
be  rendered  profitable  by  washing,  sorting,  coking, 
and  briquetting  the  coal,  or  converting  it  into  gas. 
so  that  no  small  coal  need  be  left  in  the  mine.  With 
this  and  other  aspects  of  this  important  report  we  hope 
to  deal  with  in  our  next  issue. 


It  is  announced  that  Marconi's  Wireless  Telegraph 
Company,  Ltd.,  has  entered  into  an  agreement  with  the 
Oceanic  Steam  NaTigation  Company,  Ltd.  (the  White 
Star  Line)  for  the  equipment  of  six  of  the  White  Star 
Line  vessels — the  Oceanic,  Celtic,  Baltic,  CcdriCy  Majestic 
and  Teutonic — with  Marconi  wireless  apparatus. 
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British  Standard  Pipe  Flanges. 

We  have  just  received  from  Mr.  Leslie  S.  Robertson 
(secretary)  the  latest  report  of  the  Engineering 
Standards  Committee,  dealing  with  "  Pipe  Flanges." 
The  publication  is  one  which  can  scarcely  fail  to  in- 
terest a  large  section  of  the  engineering  world,  and  as 
will  be  seen  from  table  IV.,  reproduced  herewith, 
it  is  drawn  up  in  great  detail.  As  regards  classification 
of  pressures,  the  committee  recommend  that  flanges, 
etc.,  should  be  standardised  in  four  classes,  as  follows  : 
(i)  Low-pressure  standard,  for  steam  pressures  up 
to  55  lb.,  and  water  pressures  up  to  200  lb.  per 
square  inch  ;  (2)  intermediate-pressure  standard, 
for  steam  pressures  over  55  lb.,  but  not  exceeding 
125  lb.  per  square  inch  ;  (3)  high-pressure  standard, 
for  steam  pressures  over  1251b.,  but  not  exceeding 
225  lb.  per  square  inch  ;  (4)  extra  high-pressure 
standard,  for  steam  pressures  over  225  lb.,  but  not 
exceeding  325  lb.  per  square  inch. 

It  was  decided  that  the  number  of  bolts  used  should 
in  all  cases  be  a  multiple  of  four,  and  that  the  bolt- 
holes  should  be  so  placed  that  spaces  between  them 
are  bisected  by  the  main  centre  lines.  The  Committee 
are  quite  aware  that  in  the  case  of  flanges  for  certain 
sizes  of  pipes — and  especially  of  those  for  2j-in.  pipes 
— the  adoption  of  multiples  of  four  for  the  number  of 
bolts  involves  some  change  of  practice  ;  but,  after 
carefully  discussing  the  opinions  and  experimental 
data  brought  before  them,  they  are  convinced  that  the 
advantages  resulting  from  the  adoption  of  such  a 
principle  outweigh    the   disadvantages. 

For  determining  the  sizes  of  bolts,  it  has  been 
assumed  that,  in  the  case  of  a  joint  just  on  the  point 
of  leaking,  the  full  working  pressure  might  be  exerted 
over  the  area  of  a  circle  just  touching  the  inner  sides 
of  the  bolt-holes,  and  the  sectional  area  of  the  bolts 
at  the  bottom  of  the  threads  has  been  fixed  to  meet 
this  contingency.  In  the  case  of  the  smaller  sizes 
of  pipes,  allowances  have  also  been  made  for  undue 
stresses  in  making  the  joints.  It  is  considered  desirable 
that  all  nuts  should  be  chamfered  on  the  side  bearing 
on  the  flange,  and  that  the  bearing  surfaces  of  the  heads, 
nuts,  and  flanges  should  be  trued. 

The  sizes  of  bolt-holes  decided  upon  were  :  Fo^ 
A-in.  and  J-in.  bolts  the  diameter  of  the  holes  to  be 
^  in.  larger  than  the  diameters  of  the  bolts  ;  and  for 
larger  sizes  of  bolts,  i  in. 

Practically  the  sizes  of  flanges  are  governed  by  the 
necessity  of  adopting  such  diameters  as  will  meet 
the  requirements  of  makers  of  stop-valves  and  similar 
fittings.  The  diameters  decided  upon  by  the  Com- 
mittee are  the  smallest  which  will  satisfy  these. 

Tables  I.  and  II.  deal  ydth  the  dimensions  of  the 


British  standard  pipe  flanges  for  the  difierent  presaures 
specified  above.  Table  III.  shows  the  dimensiofis 
of  British  standard  welded-on  flanges  for  pipe  lines 
for  working  steam  pressures  up  to  125  lb.,  225  lb., 
and  325  lb.  per  square  inch.  Table  IV.  gives  the 
dimensions  of  British  standard  short  bends  and  tees 
of  cast  metal  for  all  pressures  up  to  325  lb.  per  square 
inch,  and  table  V.  the  dimensions  of  British  standard 
long  bends  of  wrought  iron  and  steel. 

The  Committee  on  Pipe  Flanges  was  as  follows: 
Mr.  William  H.  Maw  (chairman)  ;  Mr.  W.  E.  Smith. 
C.B.,  and  Engineer-Commander  A.  R.  Emdin,  R.N., 
representing  the  Admiralty  ;  Messrs.  E.  B.  Ellington, 
Henry  Davey,  W.  H.  Patchell,  Andrew  Laing.  John 
Steven,  J.  Dewrance,  R.  E.  Atkinson,  T.  Hurry  Riches, 
Frank  Herbert,  J.  Hopkinson.  Robert  Hopkinson. 
T.  Harris  Spencer,  and  G.  Watson. 

TABLE  IV. — DIMENSIONS  OF  IJRITISH  STANDARD  SHORT 
BENDS  AND  TEES  OF  CAST  METAL,  FOR  ALL 
PRESSURES    UP   TO    325    IB.    PER    SQUARE    INCH. 
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A  New  Crushing  Maehine. 

We  illastrate,  by  the  courtesy  of  the  Patent  Clero 
Crasher^  Ltd.,  of  65  and  66,  Chancery  Lane,  London, 
W.C.,  a  new  form  of  crushing  machinery,  which 
is  likely  to  play  an  important  part  in  mining  operations. 

This  is  constructed  on  the  principle  of  centrifugal  force 
and  consists  mainly  of  a  shaft  revolving  with  a  velocity 
of  1,000  to  1,600  revolutions  per  minute,  to  which 
shaft  are  keyed  two  heavy  flanges  or  discs  that  revolve 
with  it  and  act  as  flywheels.  In  these  flanges  are 
joumalled  a  numt)er  of  successive  beaters,  usually  six. 
in  the  shape  of  cranked  axles.  The  bottom  of  the 
apparatus  is  constituted  by  two  curved  perforated 
plates,  each  covering  one-fourth  of  the  circumference 
of  a  circle,  and  serving  as  screens  to  allow  of  the  escape 
of  the  disintegrated  matter.  They  are  formed  in  two 
halves  to  allow  of  their  being  easily  withdrawn  and 
replaced  without  interfering  with  any  other  portion  of 
the  apparatus.  Several  steel  cushions  placed  within 
the  rear  face  of  the  casing  assist  in  the  process  of 
disintegration.  A  casing  and  hopper  for  the  intro- 
daction  of  the  material  to  be  disintegrated  complete 
the  crasher.  The  ca*?ing,  with  the  hopper,  pivots 
round  a  hinge  to  facilitate  the  ijispection  and  cleansing 
of  the  apparatus,  and  the  replicement  of  the  beaters 
and  screens. 

On  the  shaft  being  set  in  motion,  the  beaters  assume 
a  radial  position  with  respect  to  I  he  shaft,  and  strike 
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the  material  introduced  into  the  hopper,  slightly 
clearing  the  semi- circular  screen  fitted  in  the  lower 
part  of  the  casing. 

The  particles  thus  struck  are  violently  thrown 
against  each  other,  and  also  against  the  steel  cushicms 
within  the  casing,  and  are  rapidly  reduced  to  the 
required  degree  of  fineness  when  they  escape  through 
the  screen  to  be  carried  away. 

This  form  of  crusher  claims  attention  by  reason  of 
its  simplicity,  facility  for  exchanging  parts,  portability* 
small  wear  and  tear,  great  output  and  economy  of 
power.  It  is  made  in  two  sizes,  i  and  2,  having  the 
following  dimensions  : — 

Size  No.  I .         Size  No.  2. 

Width  of  the  chamber     16  in.  32  in. 

Over  the  pulleys  43  ,,  90  ,, 

Length  . .     27  ,,  •  •      55  .» 

Height  - .      32  ,,  . .     62  ,, 

Crusher  No.  i  weighs  about  i ,  500  lb.,  No.  2'abont  2  tons 
and  they  can  also  be  made  in  sections.  The  power 
required  for  No.  i  is  from  4  to  8  h.p.  according  to 
the  substance  to  be  ground  and  the  degree  of  fineness 
required.     The  larger  size  requires  from  25  to  30  h.p. 

With  the  above-metilioiied  h.p.  the  ^iiiialler  machine 
pulverises  from  3  to  4  tons  per  hour  of  such  substances 
as  plaster  of  Paris,  barites,  cement  clinker,  slag,  gloss. 
coal,  pottery  ware,  moulders'  sand,  quartz,  mineral 
ores,  etc.,  etc.  The  output  of  the  other  machint' 
is  from  5  to  7  times  as  large*  and  we  ate  assured  that  it 
^^ill  pulverise  in  one  hour  as  much  as  30  ton  s  of  gypsum 
for  plaster  of  Paris,  and  over  15  tons  per  hour  of  such 
substances  as  steel  slag*  quartz,  mineral  ore,  etc. 

We  understand  that  some  interesting  experiments  will 
litiortly  be  made  with  this  appliance.  In  the  meantime, 
we  note  that  the  municipality  of  Paris  has  recently 
granted  a  concession  for  the  pulverisation  of  the  town 
refuse  of  Pari^  with  this  form  of  crusher* 

At  F'aris  it  has  been  found  that  a  No,  2  Crasher 
consuming  30  h.p.  will  pulverise  10  to  12  tons  per 
hour  of  town  refuse.  This  refuse  is  very  hetero- 
geneous. It  is  net  previously  picked  by  hand,  as  it 
formerly  wa^.  but  is  at  once  put  through  the  crush«. 
and  it  leaves  the  screen  in  the  form  of  a  blackish 
mould,  perfectly  homogeneous,  and  ready  to  be 
deliver^  at  once  as  manure. 

The  calendar  of  the  City  of  Bradford  Technical 
College  for  the  session  1904-1905  is  a  substaaCiai 
volume  bound  in  cloth,  with  some  500  pages  of  text 
letting  forth  detailed  particulars  of  the  numerous  day 
and  evening  classes.  The  work  is  ilivided  into  thr«? 
main  sections,  j*TesidecI  over  Ity  Professor  A.  F. 
Barker,  Professor  W.  M.  Gardner,  and  Professor  G.  F. 
Chamock.  M.Tnst.C.E..  MJ.M  E. 
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A  Destructor  Test. 

An  interesting  report  by  Mr.  Stromeyer  (of  the 
Manchester  Steam  Users'  Association)  has  just  been 
received,  deaUng  with  a  two  days*  test  of  the  Nelson 
Destructor.  This  report  has  an  added  interest  in 
view  of  the  calculated  composition  of  the  fuel  part 
of  the  refuse  from  an  analysis  of  the  waste  gases. 
On  these  tests  a  Callendar  electrical  recording  pyro- 
meter was  fixed  in  the  downtake  of  the  Lancashire 
boiler  connected  with  the  destructor.  The  accom- 
panying diagram  for  a  week's  run  is  interesting  as 
showing  that  the  temperature  during  the  week-end 
banking  did  not  fall  below  300  deg.  F.  in  the  down- 
take.  It  will  also  be  noted  that  the  efiect  on  the 
temperature  of  every  operation  of  feeding,  clinkcring, 
clearing  ashes,  banking,  etc.,  is  duly  recorded. 

The  destructor  was  designed  and  erected  by  Messrs. 
Meldrum  Bros.,  Ltd.,  of  the  engineering  works,  Tim- 
perley,  near  Manchester,  and  is  of  their  front  feed 
regeneiative  simplex  type.  It  has  one  continuous 
grate  20  ft.  by  5  ft.  in  a  furnace  chamber  22  ft.  by 
6  ft.  having  four  separated  and  closed  ashpits, 
separately  supplied  with  hot  air  under  pressure.  The 
following  is  a  brief  summary  of  the  trial : — 

Tuesday.      Wednesday. 
Dates  of  trials   .  13. 1.03.  14.1.03. 

Time  of  trials  10 — 5.45         9.35 — 6.35 

Duration  of  trials,  hours    ..  7*75. •  900 

Boiler  pressure,  mean  lb.   . .  135*1..  1 34 '  - 


45.416  .. 
5.837  •• 

43.400 
4,822 

63.723  •• 

67.485 

8,191  .. 

7.498 

I.4I9  .. 
I -07  .. 

37-3  .. 

1. 555 

1-034 

33*3 

Tuesday.     Wednesday. 
Corresponding  tempera- 
ture      ..  ..         F.  ..  358-2    ..  357*8 
Refuse      burnt        during 

trial       . .  . .       lb.   .  . 

Refuse  burnt  per  hour,  lb. . 
Feed      water        supplied 

during  trial      .  .       lb.  . . 
Feed  water  supply  per 

hour      . .  . .       lb.   .  . 

Feed   water     supplv    per 

lb.  of  fuel  . .  '    lb.  . . 

Moisture  in  steam  per  cent. 
Temperature  of  feed  F.  .  . 
Evaporation  per  lb.  of  fuel 

from    and    at    212    deg. 

F.  including  steam  jets. lb.  i'698    ..  1*877 

Table  II.  included  in  the  report,  contains  details 
which  were  only  obtainable  by  making  continuous 
and  complete  gas  analysis,  including  the  moisture  in 
the  waste  gases.  W4th  the  help  of  the  information 
thus  obtained  it  was  possible  to  calculate  the  chemical 
composition  of  the  fuel  (it  contained  on  an  average 
31  4  per  cent,  carbon,  and  05  per  cent,  hydrogen), 
its  calorific  value  (4*6  evaporative  units)  and  the 
weight  of  waste  products  per  pound  of  refuse  (5*6  lb.) 
were  then  calculated.  The  heat  utilised  in  the 
production  of  steam  (exclusive  of  the  blowers), 
amounted  to  36  per  cent.,  which  must  be  considered 
a  high  duty  when  it  is  seen  that  the  carbon  and  the 
heat  in  the  ashes  account  for  a  loss  of  20  per  cent.  The 
heat  carried  up  the  chimney  amount  to  an  average 
of   19*3  per  cent,  which  is  reasonably  low. 
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NAVAL  NOTES. 


WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN   CONSTRUCTION    AND   ARMAMENT, 

(by  our  naval  correspondent.) 


I 


HIE  changes  which  have  been  brou^Ul 
into  etTcct  in  the  British  S^vy 
during  the  past  few  weeks  have 
attracieil  much  attention  in  France, 
where  the  possibility  of  carrying 
out  isirnilar  reforms  in  tlic  effecti%'e 
list  of  tlie  French  f^eet  have  lieen 
widely  distiissefl.  Numbers  of  old  torpedo-lwals 
and  cnii&ers  are  still  clas*ied  as  etficient^  but  are  of 
absolutely  no  ftghting  value.  Such  vessels  as  the 
5/a.T.  Tage,  Cecilh,  I  sly,  and  J  can  Bart  might  be 
relegatcd^to  the  scrap-heap  without  in  any  way  atiectmg 
the  fighting  strength  of  the  lleet,  and  economies  in 
the  naval  budget  would  naturally  follow. 

ni«f  trials  of  the  Dupetit  Thouars.  which  has  been  a 
long  time  under  construction,  but  which  is  nov;  ready 
for  service,  were  fairly  satisfactory,  and  her  coal 
consumption  at  crui^tng  speed  was  within  a  decimal 
point  of  the  prescribed  figure.  The  Gidchcn  has  been 
commissioned,  after  sundry  vicissitudes,  but  the 
trials  of  the  Leon  Gambeita  have  been  postponed, 

GERMANY. 

That  there  is  every  intention  of  turning  Emden.  on 
the  north-west  coast  of  Oldenburg,  into  a  naval  base, 
seems  rcrtain,  and  there,  as  nt  Wilhelmshaven,  large 
sums  are  being  spent  on  "  improvements."  A  semi- 
official report  stiites  tliat  the  enlargement  of  the  works 
at  Wilhelmshaven  has  been  "  rendered  necessary  by 
the  circumstance  that  most  of  the  private  yards  in 
Germany  have  accepteil  orders  for  Ftussia.  which  will 
keep  them  fully  occupied  for  years,"  It  is  of  course  well 
known  that  the  .najority  of  vessels  at  present  building 
for  the  German  navy  have  been  constructed  by  con- 
tract,  and  no  donbt  it  is  considered  advisable  to  prepare 
the  public  yards  for  any  ar:cess  of  worKs  which  the 
acceptance  by  the  Reichstag  of  a  new  Navy  Act  woultl 
entail.  At  Kiel  and  at  Danzig  further  ships  and  docks 
are  being  built,  ami  where  6,cx>o  men  are  at  present 
employed  it  is  expected  that  there  Mill  be  shortly 
work  for  14,000.  Two  new  protected  cruisers,  the 
Miinchen,  and  the  Undine,  have  been  commissioned 
both  at  Wilhemshaven  on  January  nth.  The  battle- 
ship I.othfingcn  is  also  progressing  favourably,  her 
funnel  and  masts  being  already  in  place.  It  is  expectrd 
that  at  least  one  battleship  and  four  armoured 
cruisers   will   be  launched  during    IQ05,  and  a    large 


number  of  vessels  should  hotst  the  pennant  before  next 
Christmas, 

RUSSIA. 

The  gf^me  which  Admiral  Virenius  played  round 
Djibutil,  the  Re^i  Sea,  and  the  Levant  last  spring,  is  to  be 
copied  by  Admiral  Rojestvensky  during  the  next 
three  months,  and  he  is  to  potter  about  among  the 
islands  of  the  Indian  Ocean, taking  care  not  to  go  too  near 
the  Archipelago.  This  it  is  to  be  presumed  is  the  Russian 
interpretation  of  tlie  term  *'  a  fleet  in  being/*  but  how 
far  it  will  serve  to  hamper  the  operations  of  the  Japanese 
IS  not  easy  to  determine.  That  the  neutrality  of  this 
country  and  others  will  be  very  seriously  imperilled 
with  this  base-less  fleet -errant  in  search  of  coal  and 
supplies  is  obvious,  and  the  fact  that  the  Hamburg 
American  line  have  reportedly  entered  into  contracts  to 
send  sixteen  vessels  with  supplies  to  any  neutral  port  not 
east  of  Colombo  during  the  next  three  months^  points  to 
the  likelihood  of  aome  island  in  the  Indian  Ocean  west 
of  the  80th  deg,  of  longitude  being  chosen  for  a  bas€.  In 
any  case  Admiral  Rojestvensky  has  no  very  heroic 
role  to  play*  He  may  neither  advance  nor  recede. 
Meanwhile,  plans  lor  the  re- building  of  a  powerful 
fl»et  are  maturing,  and  rumours  and  denials  are  rife. 
1  he  programme  published  in  tliese  columns  in  the 
issue  of  January  13th,  was  a  large  one,  but  it  is  the 
only  one  wliich  up  to  the  present  has  any  semblance 
of  probability  about  it,  and  until  oditial  information 
is  vouchsafed,  if  ever,  we  must  be  content  to  look 
upon  that  as  being  the  aim  of  Russia's  ambition,  so 
tar  as  a  lleet  for  immeLliate  use  is  concerned. 

ITALY. 

Early  in  the  spring,  possibly  even  before  the  end  of 
February,  the  armoured  cruiser  Francesco  Fc^rrucio 
is  to  join  the  active  sjuadron  m  th«^  Mediterranean. 

Referring  to  my  remarks  last  week,  on  the  question 
of  battleships  of  large  dimensions,  it  may  be  of  interest 
to  note  timt  in  an  ofhcial  report  on  the  operations 
in  the  Far  East,  the  Italian  Ministr^"^  of  Marine  is 
informeil  that  the  existing  types  of  Italian  vessels 
are  not  adapted  to  the  needs  of  a  long  naval  war,  and 
two  s4iuadrons,  of  battleships  and  armoured  cruisers 
should  be  formed,  the  Jirst  to  displace  i6.cxx)  tons 
and  over,  and  the  second  to  ho  light  and  rapid,  but  well 
armed.  Should  these  recommendations  he  acted 
upon,  C«ennany  would  be  the  only  one  among  the 
Great  Naval  Pov^ers,  which  continued  to  huilil  battle- 
ships of  small  displacement. 
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*^yf5^  Design  and  G)nstruction  of   American 

Planing  Machines. 


By  Archibald   Kexdrick. 


BETWEEN  this  countr\*  and 
America  tliere  is  a  difference 
ot  conditions,  which  manifests 
it>elt  all  through  the  design 
and  construction  of  a  machine, 
from  the  general  features 
do\NTi  to  the  smallest  detail. 

Thus  there  are  many  instances  of  American 
firms  sj^)ecialising  in  one  tool  and  adhering  to 
standard  jxit  terns  even  in  this.  Great  excellence 
of  quality  and  refinement  of  detail  is  the  result. 
Several  works  where  planing  machines  are 
made  have  been  visited  by  the  writer,  and 
machines  were  seen  in  oj^)eration  in  many  places. 
The  machines  seen  in  America  were  made  of 
distinctly  thin  metal  throughout  and  the 
outside  appearance  was  ever\*thing  that  could 
be  desired.  Better  shapes  can  be  given  to 
castings  if  their  models  are  kept  standard  and 
are  not  altered.  In  one  works,  to  economise 
shop  room,  only  the  cross-sUdes.  boxes,  gearing. 
feed  motion  and  other  light  parts  were  made  to 
stock.  The  heavier  parts  were  cast,  and  quickly 
got  up  when  an  order  \i-as  received. 

Beds  mostly  have  the  usual  Vs.  planed 
considerably  more  acute  than  ix>  deg..  and  are 
generally  lubricated  with  rollers.  The  \'  has 
the  ad>-antage  0!  requiring  no  setting-up  sH[^  : 
while  tiat  wa>^  are  easier  to  lubricate,  to  get 
true  on  foundations  and  to  keep  true  after- 
wards :  all  especially  useful  for  long  machines. 
Flat  ^fc-ax-s  also  are  better  for  heavy  work. 
In  the  largi^r  sizes  many  new  machines  are 
being  made  with  a  guiding  V  on  one  side  and 
a  flat  on  the  other 


Tables  are  furnished  with  longitudinal  T- 
grooves  and  dog-holes  at  inter\-als.  The  cross- 
slides  have  a  rectangular  guide  at  the  top  with 
some  sort  of  slip,  and  a  \'-guide  near  the  bottom 
■^hg.  1).  American  machines  do  not  plane  on 
the  return  stroke,  and  this  arrangement  forms 
a  first-class  support   for  the  cutting  stroke. 

Reference  should  be  made  to  the  great 
precision  cf  the  work  and  to  the  steady  running 
secured. 

NEW    DEVICES    FOR     DRIVING. 

Some  firms  employ  friction  clutches  in  the 
drive  instead  of  belt  striking  gear,  especially 
for  the  larger  machines.  These  are  easier  to 
throw  than  belts,  and  they  give  rise  to  less 
variation  in  the  length  of  stroke.  Still  better 
results  in  this  direction  were  obtained  by  a  new 
device  seen  on  an  8-loot  square  machine,  where 
at  ihe  jx)ints  cf  reversal  a  cock  opens  admitting 
compressed  air  which  blows  the  clutch  across 


^v3 


FIG.  I.  SECTIOX  OF  CROSS- 
SLIDE  CARRVIXG  TOOL- 
BOX SADDLE* 


FIG.  2.  SPEBD^HAHGING 
BBTICB. 
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from  one  gear  to  the  other.  Friction-clutch 
machines  are  motor-driven  very  conveniently 
without  a  countershaft.  Two  other  forms  of 
drive  were  seen  at  Cleveland  in  which  electricity 
played  a  prominent  part  in  reversing.  In  one, 
an  electio-magnetic  clutch  was  pulled  alternately 
to  the  direct  and  to  the  reverse  gear.  In  the 
other,  the  knockers  threw  a  switch  which 
reversed  ihe  field  magnetism  and  so  the  rotation 
of  the  motor,  and  also  gave  it  a  quick  return 
speed.  It  was  done  by  a  new  type  of  Westing- 
house  motor  which  was  attached  to  one  of 
their  existing  machines.  This  seems  to  be  the 
most  direct  way  of  all. 

In  American  planers  a  very  high  rate  of  speed 
is  obtained  on  the  quick  run-back  stroke,  being 
about  four  or  five  times  the  cutting  speed- 
But  the  cutting  speed  is  nothing  extraordinary, 
and  the  quick-cutting  steels  do  not  seem  to  have 
asserted  themselves  yet.  When  they  do,  they 
will  raise  the  speed  of  the  cutting  stroke,  but 
not  that  of  the  return,  which  is  probably  already 
as  high  as  is  feasible.  The  next  step  may  be  to 
run  the  machine  at  a  constant  high  speed  both 
strokes,  and  cut  with  double-cutting  tool- 
holders.  In  several  works  where  they  wished 
to  increase  the  output  of  existing  machines, 
planers  were  run  from  a  Reeve's  variable 
speed  countershaft,  which  gave  great  satis- 
faction. 

Another  new  speed-changing  device  was  shown 
at  the  World's  Fair.  This  was  based  on  the 
familiar  apparatus  consisting  of  two  ^cast-iron 
taper  cones  geared  together  by  a  belt  with 
forks  to  locate  the  belt  and  keep  it  from 
climbing.  For  the  forks  weie  substituted 
two  guide  pulleys  as  shown  in  fig.  2. 
This  arrangement  allows  a  good  length  of  belt, 
and  obviates  the  continual  friction  on  the 
forks.  The  belt  was  a  link  belt  (though  it 
might  have  been  a  common  belt),  and  was  kept 
tight  by  springs  acting  on  the  guide  pulleys. 
It  worked  well  and  had  great  driving  power. 


Abstract  ol  a  paper  read   before  the    Institution  of    Mechanical 
Engineers.  ' 


Mallet    Articulated    Compound     Loco- 
motive (B*  and  O*  R»  R») 

BY  THE  AMERICAN  LOCOMOTIVE  COMPANY 


'T^HE   following  are    the    chief   dimensions 
and  details  of  the  locomotive  illustrated 
on  pages  190  and  iqi  :  — 

Class     . .  . .  . .  . .  . .  . .        o-6-6'0. 

Gauge   . .  . .  ..  4  ft.  81  in. 

Fuel      . .  . .  . .     Soft  coal. 

Weight  on  drivers     ..  ..  ..  ..  334,5001b. 

Weight,   total  ..  ..  ..  ..  334,5001b. 

Weight,   tender,  loaded         ..  „  ..  143,0001b. 

Wheel  base,  total,  of  engine  . .  ..   30  ft.  Sin 

Wheel  base,  rigid       . .  . .  . .  . .  . .  loft 

Wheel  base,  total  (engine  and  tender)  . .   64  ft.  7  in. 

Length  over  all,  engine  . .  . .  . .  5 1  f t.  5|  in 

Length  over  all,  total,  engine  and  tender    .  .  80  ft . 

Height,  centre  off  boiler  above  rails  . .  10  ft. 

Hei^^ht  of  stack  above  rails    .  .  . .  . .  15  ft . 

Heating  surface,  firebox       ..  ..     219  square  feet. 

Heating  surface,   tubes  ..  ..5,366  square  feet. 

Heating  surface,  total  ..  .-5-585  square  feet. 

Great  area       . .  . .  . .  -  -      72  square  feet. 

Drivers,  diameter       . .  . .  . .  . .  56  in 

Journals,  driving  axle,  size  . .         9  in.  by  13  in. 

Main  crank  pin,  size  and  length  of   . .        6^  in.  by  7  in. 
Cylinders,  diameter  . .  . .  . .     20  in.  and  32  in 

Piston  stroke  . .  . .  .  32  in 

Piston  rod,  diameter  . .  . .  . .  3i-    in. 

Main  rod,  length  centre  to  centre     .  .  . .  9  ft.  7i-  in. 

Steam  ports,  length  .  .h.p.   23^   in.,   l.p.   20  in. 

Steam  |X)rts,  width   . .  h.p.  i  J  in.,  l.p.  2i  in. 

Exhaust  ports,  length  .  .      h.p.  23^  in.,  l.p.  20  in. 

Exhaust  ports,  width  . .         h.p.  ij  in.,  l.p.  3  in. 

Bridge,  width..  ..  ..  ..  ..    l.p.  i^^  in. 

Valves,  kind  of  ..  .  .h.p.  10 in.,  piston l.p.slide 

Valves,  greatest  travel  .  .  .  .  .  .  6  in. 

Valves,  outside  lap    . .  . .      h.p.    i^  in.,  l.p.    i    in. 

Valves,  inside  lap  or  clearance       h.p.    i^  in.,   l.p.    ^  in. 
Valves,  lead  in  full  gear  h.p.   Jin.,     l.p.  |^  in 

Boiler,  type  of  . .  . .  . .      Straight. 

Boiler,  working  steam  pres.sure      . .  . .  235  lb. 

Boiler,  material  in  barrel     . .  Worth  steel. 

Boiler,  thickness  of  material  in  barrel  . .  i  in. 

Boiler,  diameter  of  barrel    . .  . .       First  ring  84  in. 

Seams,  kind  of  horizontal.  Butt  jointed, sextuple  riveted 
Seams,  kind  of  circumferential      ....       Double  riveted. 

Thickness  of  tube  sheets        . .        4^  in.  back,  ^  in.  front. 
Thickness  of  crown  sheet       ..  ..  ..        7-16  in. 

Crown  sheet  stayed  with        . .  . .  Radial  stays. 

Firebox,  length  . .  . .  .  .  . .  108  in. 

Firebox,  width  . .  . .  .  . .  96  in. 

Firebox,  depth,  front  . .  .  .  . .  80  in. 

Firebox,  depth,  back  . .  .  .  . .  72   in. 

Firebox,  thickness  of  side  and  back  sheets. .  j  in. 

Firebox,  water  space,  width,  front  . .         6  in.,  sides  5  in 
Grate,  kind  of  . .  . .  . .  . .       Rocking 

Tubes,  number  . .  . .  . .  . .   436 

Tubes,  material  Charcoal  iron. 

Tubes,  outside  diameter       . .  . .  . .  2J  in. 

Tubes,  length  over  sheets  . .  . .  21  ft. 

Smokebox,  diameter  . .  . .  . .  85   in. 

Smokebox,  length 84  in. 

Exhaust  nozzle.,  diameter  . .  . .  . .  Si^  in. 

Stack,  diameter  . .  . .  20  in. 
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STEEL  FOR  THE  MANUFACTURE  OF  ARTILLERY. 

By  Colosel  CrBiLLO  (Spanish   Royal  Artillery). 

IV. 

[iSotttimueti  from  page  I2»)J 


AVING  referred  to  the  companies 
which  provide  the  first  materials 
for  the  national  arsenals,  it 
will  be  interesting  to  examine 
the  works  of  the  latter — 
their  principal  features  and 
methods  of  construction.  The  only  national 
factories  I  have  \'isited  are  the  Naval  Arsenal 
at  Washington,  the  old  parks  or  arsenals 
of  Watervliet  and  Watertown,  and,  lastly,  the 
rifle  factory  at  Springfield. 

THE    WA8HINQTON    ARSENAL. 

This  is  situated  in  the  federal  district  of 
Columbia,  on  the  river  Potomac.  The  depth 
of  water  is  more  than  sufficient  to  allow  the 
entry  of  the  required  raw  materials  and  to 
despatch  the  finished  products  to  the  proving 
grounds,  or  other  destination.  The  situation 
is  such  that  it  is  covered  from  attack  by  a  hostile 
fleet,  and  its  communication  lines,  including 
the  points  which  provide  its  raw  materials, 
are  in  no  danger  of  being  destroyed  by  an  enemy. 
When  the  Government  decided  to  establish 
ts  naval  arsenal  at  Washington,  the  reforms 
necessary*  were  by  no  means  inconsiderable. 
The  old  shipbuilding  sheds  had  to  be  demolished 
and  replaced  by  new  ones.  Other  modifications 
have  had  to  be  made  to  suit  the  present  re- 
quirements, as  in  the  case  of  the  old  arsenal 
reconstructed  after  its  destruction  by  the 
English  in  1814,  from  the  slips  of  which  were 
launched  the  famous  frigates  Colttmbia  and 
Poiomac.  now  used  as  an  artiller\'  workshop. 
The  most  important  shops  of  the  arsenal  are : 
the  cannon  shop,  divided  into  two  sections, 
north  and  south ;  the  carriage  shops,  in  two 
sections,  east  and'  west ;  the  lock  mechanism  ; 
the  forging  and  pattern  shops ;  the  foundry ; 


metalhc  cartridge  department  and  the  tool  shop. 
In  the  gim  shop,  one  naval  lieutenant  is  in 
charge  of  the  manufacture  of  the  4-in.,  5-in.» 
6-in.,  and  7  in.  guns ;  there  is  another  for  the 
8-in.  to  13-in.  guns,  and  a  third  lieutenant 
attends  to  the  3-in.  guns,  and  all  kinds  of 
accessories.  There  are  three  powerful  electric 
cranes  worked  by  eight  electric  motors. 

In  the  centre  of  the  workshop  is  the  shrink- 
ing pit,  which  is  made  of  sufficient  depth 
to  receive  the  tubes  of  the  largest  guns,  and 
vertical  gas  furnaces ;  also  to  heat  sleeves  of  the 
greatest  dimension.  The  hoops  and  short  sleeves 
are  placed  horizontally.  The  tools  empl  oyed  in 
the  boring  and  screwing  are  similar  to  those 
now  used  in  Trubia,  where  American  tools 
have  been  used  with  great  advantage.  In  one 
thing  the  Washington  Arsenal  is  ahead  of  Trubia 
— the  rifling  head  carries  four  tools  instead  of  one, 
and  does  the  work  in  a  third  of  the  time.  This 
cannon  workshop  contains  151  machines  of  all 
kinds.  I  think  it  a  very  good  idea  to  have  the 
lock-mechanism  shop  in  a  different  part  of  the 
building  provided  with  113  machines.  The 
carriage  department  emplo}^  237  machines,  28 
of  which  are  horizontal  boring  machines,  well 
adapted  for  the  construction  of  the  gun  cradles. 
Another  worthy  of  notice  is  the  forging 
shop ;  this  is  not  limited  to  pieces  which 
may  be  forged  by  a  one-ton  hammer,  of  single 
or  double  action,  but  undertakes  forgings  of 
much  greater  weight,  A  twent>'-five-ton  crane 
runs  from  end  to  end  of  the  shop.  In  the 
pattern  department  great  improvements  have 
been  made  during  the  j>ast  year ;  the  system 
for  the  expulsion  of  the  sawdust  into  a  collector 
placed  outside  being  one  of  the  most  important ; 
the  shavings  are  also  disposed  of  in  a  similar 
manner  after  separation  from  the  machines  by 


means  of  electrically -driven  fans  ;  this  method 
saves  hand-labour  and  diminishes  the  risk 
from  fire.  The  metallic -cartridge  department 
is  very  similar  to  the  one  at  Truhia,  but  more 
complete.  The  Americans  sraelt  and  roll  the 
brass  required  :  Trubia  starts  with  the  metal 
in  discs.  As  regards  the  rest,  the  pumps  and 
accumulators,  the  vertical  press  to  make  the 
cup,  the  horizontals  and  the  two  of  2.500  and 
1,000  tons,  to  head  the  cartridges,  are  exactly 
like  those  at  Trubia, 

The  American  factory  has  also  some  smaller 
presses  for  the  manufacture  of  75 -millimetre 
cartridges.  The  draughtsman's  department  of 
this  arsenal  calls  for  special  notice.  In  the 
year  1902,  880  original  plans  were  prepared, 
and  28,000  blue  print  copies  were  distributed 
among  the  different  branches  of  the  naval  sendee. 
The  department  had  to  be  increased  last  year, 
owing  to  the  great  amount  of  work.  All 
plans  are  kept  in  fireproof  safes. 

Instead  of  publishing  and  sending  the 
drawings  of  artillery  material  to  the  officers,  the 


Washington  Arsenal  had  photographic  reductions 
made^  conveniently  classified  and  bound  in  book 
form.  In  this  way  each  vessel  has  a  complete 
plan  of  all  its  artillery, 

I  will  now  give  a  few  details  regarding 
the  annual  expenditure  and  production.  From 
May,  1887,  when  the  works  were  first  started, 
until  the  end  of  June,  1902,  1,210  guns  of  all 
calibres  had  been  made,  and  281  were  stOl  in 
hand.  The  cost  of  hand-labour  increased  from 
$210,093  in  1886-7,  to  $1,746,168  in  190 1-2, 
The  machines  at  the  end  of  1902  numbered 
1,223  of  all  classes,  having  incre^ed  from  405 
in  the  last  ten  yearjf.  Lastly,  there  are  nineteen 
officials  and  2,115  workmen. 

As  happens  in  all  navies  and  armies,  the 
Americans  construct  different  models  of  the  same 
calibre  ;  but  it  appears  that  they  are  going  to 
adopt »  or  have  already  adopted,  a  fixed  criterion 
as  regards  the  length  of  the  gon,  assigning  forty 
calibres  to  the  12  in,  and  10  in.;  forty-five  to  the 
8  in.,  7  in.,  and  6  in,:  and  fifty  to  the  6  in.,  5  in., 

in,,  and  some  of  the  3  in.     There  are  also  j-in. 
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senu-aulomatic  Maxim-Nordenfeldts  and  Driggs- 
Seabury  Company  guns. 

The  AuusncBSk  Navy  is  well  satisfied  with  the 
resuJU  obtaaiitd  with  the  Firth-Stirling  pro- 
jectiles, which  combine  the  advantages  of  armour- 
pieitring  and  ordinary  shells,  that  is  to  say, 
they  pierce  ilie  armour  and  carry  more  than  a 
medium  explosive  charge  if  desired.  The  test 
for  these  projectiles  is  the  following  :  At  a  certain 
velocity  they  must  pierce  a  hardened  plate  of 
one  cahbre  thickness,  and  then  explode, 
American  oifllicers  do  not  think  that  we  have 
tteached  the  power  limit  of  artillery\  They 
•intend  to  adopt  a  pressure  of  3.000  kilogrammes 
per  square  centimetre  as  the  normal  for  steel 
pieces  ;  the  length  to  be  fifty  cahbres  for  the 
6-in.,  7'in.,  and  8-in.  guns,  and  the  metal  to  be 
nickel-steel. 
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Adjacent  to  the  proving  ground  at  Indian 
Head  the  American  Government  has  constructed 
a  smokeless  powder  factory.  Last  year  496,353 
lb.  of  pow^der  were  made,  to  produce  which 
378,500  lb.  of  ether,  1,275,492  lb.  of  sulphuric 
acid,  and  516,575  lb.  of  gun-cotton  were  used* 
The  factory  is  capable  of  producing  3,000  lb. 
of  powder  daily  ;  except  in  the  summer  months, 
when,  owing  to  scarcity  of  water,  only  24001b. 
can  be  made. 

Experiments  have  been  made  with  a  colouring 
matter,  which  should  indicate  on  the  decom- 
position of  the  powder,  and  consequent  alter- 
ation in  colour,  the  stabihty  of  the  explosive. 
The  director  of  the  factory  is  of  opinion  that 
this  test  should  be  employed  to  avoid  thenec^sity 
of  the  inspections  which  are  now  practised. 
{To  be  cofitinueii,) 
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A/l^^  WILLIAM  JACKS,  formerly  Member 
of  Parliament  for  Leith  and  Stirling- 
shire, founder  of  the  well-known  firm  of  iron 
and  steel  merchants,  was  born  March  18th,  1841, 
at  Comhill-on-Tweed.  He  was  educated  at  the 
village  schoolj  S  win  ton,  Berwickshire;  the  training 
he  received  there,  however,  was  only  of  an 
elementary  nature,  but  he  was  an  enthusiastic 
student  and  the  desire  for  knowledge  acquired 
in  his  early  youth  proved  a  strong  factor  in 
the  formation  of  his 
character. 

His  business  ca- 
reer  began  in  1855 
when  he  was  ap- 
pi enticed  to  a  ship- 
builder at  West 
Hartlepool.  U^X)n 
the  expiry'  of  his 
time,  he  entered  the 
counting  -  house  of 
a  ship- building  firm 
on  the  banks  of  the 
Wsar,  When  not 
engaged  in  business 
his  leisure  hours 
were  judiciously 
divided  between  the 
stud)  of  modem 
1  a nguages ,  G ei  ma  n 
literature,  mathe- 
matics, political 
economy,  etc. 

In  1863  he  was  ap|iointcd  manager  of  the 
Sunderland  and  Seaham  Engine  Works  and 
Foundry.  Six  yea  is  later  he  became  manager 
of  Messrs.  Kobinows  and  Marjorihanks, 
foreign  iron  mei chants,  Glasgow.  He  eventu- 
ally  retired  from  this  firm  in  order  to 
estabhsh  his  own  business  as  an  ircn  and  steel 
merchant.    Apart    frcm    the    management    of 
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Messrs.  W.  Jacks  and  Co.  (Lcndon,  Glasgow, 
and  Middlesbrough),  Mr.  Jacks  is  also  a  director 
of  several  large  hmited  companies,  and  is 
financially  interested  in  iron  and  steel  works  in 
Britain  and  in  Canada. 

In  1885  he  entered  upon  his  parhamentary 

career  as  member  for  Leith  Burghs,  while  in 

1892  he  was  again  returned  to  the  House  of 

Commons  as  the  lepresentative  of  Stirhngshire. 

In    1901    he   was    elected    President    of    the 

West  of  Scotland 
Ircn  and  Steel 
Institute,  and  was 
for  several  years, 
president  of  the 
British  Iron  Trade 
Association,  and  is 
new  President  of 
the  Gl^isgcw  Cham- 
ber cf  Commerce, 

Mr,  Jacks  is  veiy 
enthusiastic  on  the 
subject  cf  commer- 
cial educaticn,  and 
is  president  of  the 
Coimcil  of  the  Com- 
mercial  College, 
Glase^ow.  He  is  cf 
opinion  that  boys 
obtain  a  belter 
training  in  a  pro- 
perly conducted 
office  and  in  the 
efficiently  equipped  night  schools  than  they  get 
in  ordinary  educational  institutions.  A  strong 
advocate  of  tl^e  system  of  profit  sharing  as  a 
a  remedy  for  strikes,  Mr.  Jacks  adopts  the 
plan  in  his  own  business  and  tries  to  introduce 
it  wherever  possible.  The  honorary  degree  of 
LL.D.  was  conferred  upon  huii  by  the  University 
0:  Glasgow  for  his  contributions  to  hteratare. 
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Th€  National  Encouragement   of  the  British  Inventor:    How  can  it  be 

secured?     (ConHniud  from  fa}le  125.) 


TiiTR.  THWAITE  now   concludes  his  reply 
to  correspondents  in  this  important  dis- 
cussion, as  follows  : — 

TNK     DKADKNINQ     KFFEOT     ON    A    NATION'S    PRO- 
QRKS8    OF    A    NON-PATKNT    POLICY. 

It  is  suggested  by  only  one  of  your  corresjwndents 
(Mr.  Erith)  that  most  of  the  inventions  would  be 
developed  irrespective  of  patent  protection.  I  would 
like  to  ask  him  how  many  inventions  have  been 
developed  in  Holland  ? 

No  manufacturer  would  risk  the  exi)cnditure  involved 
in  the  technical  and  commercial  perfection  of  an 
invention  unless  he  was  satisfied  that  he  had  at  least 
a  problematical  chance  of  establishing  a  proprietorship 
under  the  a'gis  of  a  patent. 

Your  correspondent  draws  attention  to  the  renewal 
fees  in  force  in  Germany.  I  may  tell  him.  from  intimate 
experience,  that  as  regards  German  patents  granted  (to 
Germans)  after  the  search  by  an  exceptionally  practical 
staff,  had  it  not  l>een  for  the  strongly  protectionist 
fiscal  pohcy,  and  the  mercantile  banking  system 
which  this  jwlicy  has  createil,-  the  objectional  renewal 
fee  taxation  of  this  German  ^^ tent  system  would  long 
ago  have  suppresseil  the  pubHc  exhibition  oi  a  great 
part  of  German  inventive  effort. 

TNK  IMFLUKNCK  OF  THKAMKIIIOAN  PATKNT  POLICY 
ON  THB  PIIOQIIKS8  OF  THAT  COUNTRY. 

My  knowledge  of  the  causes  furnishing  the  American 
prosperity  can  l>e  found  by  your  corres|x>n<ients 
in  the  **  American  Invasion.'*  one  of  the  "  Burning 
Question  "  series  published  by  Messrs.  Swan  Sonnen- 
schein  and  Ca.  London,  as  to  the  effect  of  the  American 
cheap  patent  policy.  The  best  judges  are  the  experts 
at  the  head  of  the  American  Patent  Department. 
I   give  an   expression  of  opinion   from   this  source. 


selected  from  others  e<iiially  as  emphatic,  by  Com- 
missioner C.  H.  Divell. 

•*  J  assert  without  fear  of  contradiction,  that 
we' Americans  owe  to  our  patent  system  such 
foothold  as  we  have  gained  in  foreign  lands  for 
our  manutactured  products." 

I  commend  this  opinion  to  the  notice  of  your  corre- 
spondent, Mr.  Erith.  One  of  your  correspondents 
expresses  the  opinion  that  because  a  demand 
is  established  for  a  foreign  manufactured  patented 
article,  this  justifies  its  introduction  into  this 
country  under  the  aegis  of  an  unworked  patent, 
prohibiting  for  long  years  the  home  manufacture 
of  an  article  that  may  displace  another  home-made 
product.  This  exhibits  a  strange  ignorance  of  the 
effect  of  the  poUcy  permissible  in  the  old  Act,  which 
has  played  sad  havoc  with  some  of  the  Lancashire  and 
Yorkshire  chemical  manufacturing  industries.  No  I 
A  reciprocal  compulsory-  working  poUcy  is  the  one  to 
be  recommended.  The  subject  of  a  country  which 
places  our  inventions  under  a  working  obligation 
should  receive  the  same  treatment  in  this  country.* 

THE  WRALTH  OF  ANY  COUNTRY  DRPRNDR 
AUttOST  RUfTUTRLY  UPON  TNR  INVRNTIVBMRRft 
OF    ITS    INHABITANTS. 

Some  years  ago  1  received  special  and  valuable 
data  from  the  l.'nite<i  States  Census  Department, 
by  which  I  was  able  to  draw  a  comparison  between 
the  u*ealth  per  capita  of  different  states,  and  its  relation 
to  the  inventiveness  of  such  States. 

For  example,  the  wealth  of  the  following  States — 

*  A  Gcrmau  Ui\-ealor  «s>tabli^es  in  his  ouantrv  a  mamfaclQiy ;  he 
refutes  to  liceocc  the  right  of  mannf actore  in  lUi  ooootry  ooeft  oa 
impikiKibk;  icrma.  aao  at  the  law  exists,  ao  one  cao  bbme  him. 
Dunng  the  years  <rf  YA%  moaopoly  of  importatkm  iato  thwr  cuuiiiiy.  he 
perfects  hit  machinerv,  and  hit  worinnen  become  cxpcrtai 'he  citends 
the  life  of  hit  nUents*wbeoe\w  poMibIc  by  patcntiAc  delJdli,  to  thai 
when  hit  BriUsh  portent  Uf  e  czpirts  he  relie*  on  Ui  detaU  patnata. 
That  the  cttabUthmcat  of  the  BriUsh  factory  it  indefinitely  dcftnred. 
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FIG.    2. 

Diagram  showing  progress  of  inventive  activity 
in  America,  the  United  Kingdom,  and  Germany 
during  the  twenty  years  ending  1903. 


FIG.  4. 

Showing  comparative  progress  of  the  live  great 
iron-producing  countries  in  the  production  of  pig- 
iron — 1 885- 1 899. 
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Massachusetts,  New  Jersey,  Rhode  Island,  Colorado, 
Montana.  District  of  Columbia  and  Connecticut,  if 
distributed  to  each  unit  of  population  would  be  equal 
to  the  division  of  S682  per  head.  In  these  States  one 
American  patent  in  each  group  of  1,108  of  the  popu. 
lation  is  annually  applied  for. 

If  distributed  to  each  unit  of  population  of  the 
following  least  inventive  of  the  American  States — 
Virginia,  West  Virginia,  Arkansas,  Tennessee,  Georgia, 
Mississippi  and  South  CaroUna,  the  wealth  would  provide 
only  $176  per  head  of  population.  In  these  seven 
states  only  one  patent  is  annually  applied  for  to 
each  group  of  15.550  inhabitants. 

It  may  therefore  be  said  that  the  comparative 
material  advance  and  prosperity  of  a  country  can 
be  measured  by  the  patents  annually  applied  for, 
comixired  with  the  population. 

STATK    INDIFFKIIKNCK    TO    THK    INVENTOR. 

If  one  required  to  demonstrate  how  indifferent  the 
British  Government — Tory  or  Radical — is  to  the  all- 
important  subject  (according  to  George  Washington) 
of  providing  adequate  encouragement  and  protection 
for  inventors,  one  need  only  refer  to  the  character  of 
the  Royal  Commission  (and  its  evidence)  appointed  and 
arrangeil  to  investigate  the  defects  of  the  existing 
Patents  for  Inventions  Act,  and  formulate  remedying 
reforms.  Such  a  Commission  in  other  countries  would 
have  been  constituted  with  at  least  50  per  cent,  of 
inventors,  and  90  j->er  cent,  of  the  wtnesses  at  least. 
>%*ou]d  have  belongeil  to  the  inventor's  class  for  which 
the  Act  under  consideration  directly  affects.  But  no ! 
The   opinion    of    the    inventors   of    the   country    was 
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FIG.  3. 

AvcrA|5c  ciwiixirativc  prv>j?rcss  ot  inventive  expansion. 


practically  ignored,  and  only  one-tenth  part  of  the  evi- 
dence could,  by  any  stretch  of  imagination,  be  termed 
the  representative  opinion  of  the  British  inventor. 

The  graphic  diagram  (fig.  5)  is  quite  eloquent  on  this 
point.  The  subject  under  discussion  is  not  a  political 
one,  but  it  may,  nevertheless,  be  observed  that  if 
this  laisser  faire  (others  call  it  blundering  policy)  is 
allowed  to  continue,  our  commercial  and  industrial 
efficiency,  when  tested  in  the  balance  against  the  cosmic 
and  inventor-encouraging  organisations  of  our  great 
competitors,  will  be  still  further  outweighed. 

Mr.  Abel,  in  his  thoughtful  and  appreciated  address, 
draws  attention  to  the  magnificence  of  the  German 
and  the  American  Patent  Office  Buildings.  Let  anyone 
compare  these  temples  and  their  splendid  sites  with 
the  character  and  position  of  the  new  British  Patent 
Ofifices,  and  he  has  an  ocular  demonstration  of  the  com- 
parative estimation  of  inventors  by  the  three  countries. 

HOW  THB  QBRMAN  AND  AMBRICAN  INVENTORS 
ARB  A88I8TBD  IN  THE  WORK  OF  COMMBROIAL 
PROTECTION  AND  EXPLOITATION  OP  THKIR 
INVENTIONS. 

The  British  inventor  has  not,  Uke  his  German 
contemporary,  the  advantage  of  the  splendid  stimulus 
to  enterprise  represented  by  the  German  Mercantile 
Banking  system — by  which  selected  inventions  of 
promise  are  developed,  and  commercially  introduced 
under  the  best  conditions  to  secure  success.  This 
Mercantile  Banking  System,  protected  as  it  is  by 
the  Bismarck  policy  of  strong  Protection,  is  responsible 
for  a  part  of  the  marvellous  progress  of  Germany 
during  the  last  twenty  years,  a  reference  to  the  graphic 
diagrams  (figs.  3  and  4)  show  the  remarkable  develop- 
ment of  inventive  acti\'ity  in  Germany,  and  the  extra- 
ordinary- correlation  of  the  progress  of  the  iron-making 
industry-  with  the  expansion  of  inventive  effort.  The 
American  inventor  has  the  advantage  of  the  remarkable 
enterjirise  of  the  Unite<l  States,  fostered  as  it  was  by 
the  effect  of  the  McKinley  fiscal  p>oUcy. 

If  we  cannot  have  a  strong  i*rotcctionist  fiscal 
policy,  let  our  inventors,  therefore,  have,  at  least,  the 
encouragement  that  can  be  given  to  them  by  a  wise 
and  generous  Patent  Act. 

THB  COMPULSORY    SUBDIVISION  OP  AN  INVBNTION 
INTO  SEVERAL   PATENTS,   AND   ITS   EPPKCT. 

The  Comptroller  uuiler  the  provisions  of  the  new 
Act.  may  require  an  inventor  to  apply  for  two  patents, 
or  even  three,  as  is  done,  and  ver\-  rightly,  by  the 
United  States  Patent  Office,  assuming  that  an  invention 
requires  to  be  covered  by  three  applications,  thus 
the  patent  fees  cost  to  the  applicant  for  a  14  years'  life 
will  approach  to  the  figure  of  £500,  independently 
of  agent's  charges.     The  fees  fw  the  three  applications 
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in  the  United  States  for  a  life  period  of  17  years  will 
not  exceed  £2$,  or  exactly  one-twelfth  of  the  British 
charges.  The  effect  of  such  taxation  can  easily  be 
foreseen.  The  disastrous  effect  of  the  British  renewal 
fees  of  the  old  Act  is  serious  enough,  but  the 
effect  of  the  new  Act  of  Sub-division,  if  insisted 
upon,  will  probably  extinguish  the  life  of  90  per  cent. 
of  British  patents  after  the  fifth  year. 

THE  OFFICIAL  BXHIBITION  OF  ANTICIPATIONS. 

In  my  opening  letter  I  particularly  pointed  out  that 
one  of  the  defects  of  the  new  Act  is  the  power  it 
gives  to  the  Comptroller  of  the  British  Patent  Office 
to  destroy  the  commercial,  or  indeed  any  proprietary 
value  of  a  patent,  by  published  references  to  (arbitrarily 
defined)  anticipations,  and  on  the  face  of  the  patent 
specification,  I  notice  that  this  regulation  is  being 
condemned  by  eminent  patent  experts.  It  is  suggested 
that  in  lieu  of  this  regulation,  option  should  be  given 
by  the  Comptroller  to  the  inventor  applying  for  a 
patent  to  interpolate  in  the  usual  disclaiming  terms, 
in  the  body  of  his  sj>ecification,  a  repudiation  of  any 
intent  to  encroach  on  the  proprietary  rights  of  any 
of  the  patents  considered  by  the  Comptroller  to  con- 
stitute anticipations,  but  not  necessarily  accepted 
as  such  by  the  appU'cant  for  a  patent. 

THK     TIIUK     INDKX     OF     A     NATION'S     INDUSTRIAL 
FROQRESS    AND   COMPAIIATIVK    PROSPERITY. 

Years  ago  I  laid  down  the  proposition  that  the  true 
index  of  any  nation's  industrial  and  commercial  position 
was  not  that  of  the  Disraelian  axiom,  ergo,  the  state 
of  the  Chemical  Industry — but  that  of  the  Iron  and 
Steel  Industry — but  there  is  another  index  almost 
as  valuable  and  true,  and  that  is  the  degree  of  activity  of 
a  nation's  inventive  faculty,  represented  by  the 
numerical  proportion  of  the  applicants  for  patents  for 
inventions. 

A  comparison  instituted  between  the  proportion 
of  the  appUcation  for  patents  in  the  three  countries, 
America,  Germany,  and  the  United  Kingdom,  is  of 
peculiar  value,  as  an  index  of  comparative  progress.* 

I  have  built  up  in  a  graphic  form  fig.  2,  on  the 
basis  of  official  statistics,  lines  representing  the  pro- 
portions of  the  total  applications  for  patents  for 
different  years,' beginning  in  1883.  and  ending  in  1903. 

Along  these  lines  I  have  drawn  others  that  represent 
the  average  progress  over  the  period  time  defined. 
These  lines  are  reproduced — projecting  from  a  common 
centre    in    fig.    3 — showing    at    a  glance   the  average 

*  By  the  way,  there  is  a  misprint  in  the  ft><)tnote  on  page  123.  This 
should  read  as  (ollows:  "Foreign  inventors  should  be  compelled 
to  apply  for  British  patents  in  their  own  names,  otherwise  they  could 
easily  evade  the  compulsory  working  conditions  of  a  reciprocal  policy, 
by  arranging  for  their  patents  to  be  lakrn  out  by  a  secret  service  agent 
located  in  this  country.  This  points  to  the  desirabilily  of  extending 
the  search  for  anticipations,  so  as  to  cover  foreign  applications  for 
patents."— B.  H.  T. 


comparative  progress  of  inventive  expansion  in  each 
of  the  three  countries,  in  definite  degrees. 

A  GRAPHIC   COMPARATIVE    KXHIBIT. 

Let  anyone  compare  the  graphic  diagram  (fig.  2) 
with  the  graphic  diagram  (fig.  4)  showing  the  com- 
parative progress  in  the  great  iron-making  countries 


FIG.  5. 
Diagram  sliowing  constitution  of  the  Commission  respon- 
sible for  the  provisions  of  the  new  Patent  Act. 

in  their  pig-iron  output  capacity.  It  will  be  noticed, 
especially  applied  to  Germany,  that  there  is  a  very 
remarkable  correlation  between  the  inventive  activity 
and  that  of  the  iron  industry  during  the  last  twenty 
years.  The  correlation  exists,  but  not  to  the  same 
extent  between  the  activity  of  the  American  iron 
industry,  and  that  of  American  inventors.  The  same 
comparison  applied  to  the  last  ten  years  would  to  a 
more  serious  extent,  weigh  against  this  country. 


OBITUARY. 


The  news  of  the  death  of  Mr.  \Vm.  Jaffrey  has  been 
received  with  great  regret  in  engineering  circles.  Mr. 
Jaffrey  had  a  long  and  vaiied  experience  as  an  en- 
gineer, and  played  a  prominent  part  in  the  inception 
of  many  important  enterprises.  From  the  date  of 
his  association  with  Mr.  Kinipple  in  1889,  he  specialised 
in  dock  and  harbour  work,  and  among  other  under- 
takings was  associated  with  the  extension  of  the 
London  docks,  and  with  the  engineering  work  on  the 
Essex  and  Sultolk  coasts,  undertaken  by  the  East 
Coast  Development  Company.  Mr.  Jafirej'^  was  also 
engineer  to  the  Commissioners  of  Sewers,  and  to  the 
Aden  Port  Trust.  He  was  a  member  of  the  Institutions 
of  Civil  Engineers  and  Mining  Engineers,  his  earlier 
years  having  been  mainly  devoted  to  mining  work. 
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LOCOnOTIYE    N0TE5. 


By  Charles  Rous-Marten. 


mmm  mo-boilkiikd   *'ATLANTioa.'* 

Al'PARFNTLY  the  fact  that  no  fewer  than  twenty- 
oiif  of  the  large  lx)ilere(i  "  Atlantic  "  engines  are 
now  at  work  on  the  (treat  Northern  Railway  and  ten 
on  the  North- I^stern  must  Ix'  taken  to  indicate  that 
Mr.  Ivatt  and  Mr.  Worwlell  at  any  rate,  deem  the 
.single -exi>an!>ioii  locomotive  ty{K\  fortitied  by  a  boiler 
of  gigantic  dimensions,  preferable  to  the  system 
which  haa  mainly  commended  itself  to  the  rest  of 
the  worM,  at  any  rate  to  the  ICuropean  Continent, 
axid  in  a  large  deuree  to  .\merica  also,  that  of  making 
Kiualler  lM>iler-power  suthce  by  using  the  same  steam 
twice  over,  in  other  words,  by  compounding.  In 
view  of  the  large  Kuropean  experience  now  available — 
there  being  already  at  work  on  the  Continent  no  fewer 
than  two  thousand  compound  engines  of  the  de  Glehn 
type  alone,  or  at  least  of  the  type  which,  through 
Monsieur  du  Uous^^uet's  utterance  on  the  subject, 
lias  become  known  as  the  de  Glehn,  although  Monsieur 
de  Glehn  himself  disclaims  any  exclusive  right  to  the 
credit — ^it  is  not  quite  easy  to  understand  this  attitude. 
In  Kugland,  it  is  true,  the  general  public,  until  the 
arrival  of  "  I^  France,"  had  l)ecome  accustomed  to 
regard  locomotive  compounding  as  inseparable  from 
one  of  two  systems — the  Webb  on  the  one  hand,  the 
Wors<lell-von  Borries  on  the  other.  The  recent 
rapid  and  steady  march  of  the  Webb  three-cylinder 
com]XJunds  to  the  scrap-heap  and  of  the  North- 
Kastern  two-cylinder  compounds  to  the  converting 
sliop  has  doubtless  done  much  to  emphasise  this  idea 
in  tlxe  minds  of  those  who  have  not  the  means  of 
becoming  thoroughly  actiuainted  with  the  circum- 
stances, but  manifestly  it  would  be  absurd  to  predicate 
any  such  ignorance  on  the  part  of  the  ver\*  eminent 
engineers  who  have  delilwrately  preferred  the  non- 
compound  type.  One  must  take  it  for  granted  that 
they  have,  as  they  believe,  adequate  reason  for  such 
a  decision.  But  one  would  be  glad  to  know  what  that 
reason  is. 

THKIII    WORK. 

Meanwhile,  the  huge  new  North-Easters  which 
are  now  running  regularly  to  Edinburgh  with 
the  East  Coast  expresses,  are  settling  dou-n  into  their 
stride*  and  must  in  due  time  be  judged  by  theii  work. 
Now.   I  have  made  several  observations  with{ these 


engines  and  have  had  a  number  of  observations  made 
for  me  by  entirely  trustworthy  assistants.  But 
I  cannot  regard  as  at  all  complete  the  results  yet 
obtained.  Some  competent  judges  who  have  written  to 
me  about  the  engines  express  disappointment  that  they 
have  not  "  done  better  "  than  previous  four-coupled 
types,  such  as  Nos.  201 1-2030,  2101-2110,  etc.  I 
mention  this  because  I  wish  to  have  the  opportunity 
of  saying  that  I  do  not  regard  such  a  criticism  as 
entirely  apposite.  If  the  previous  engines  kept  time 
with  a  given  weight  of  train,  I  do  not  see  why  more 
should  be  expected  even  of  the  enormously  more 
powerful  new  engines,  I  remember  the  same  irrelevant 
criticism,  as  I  judge  it,  being  applied  to  Mr.  Worsdell's 
six-coupled  ten-wheelers  when  they  first  came  out. 
"  They  don't  go  up  the  Cockburnspath  bank  any  better 
than  the  other  engines,"  it  was  remarked  to  me  more 
than  once.  But  why  should  they  ?  And  why  should 
this  be  expected  of  them  ?  What  was  expected  of 
them,  and  quite  reasonable  as  I  understood,  was  on 
the  one  hand  piloting  should  be  reduced  with  existing 
train-loads,  and  on  the  other  that  if  heavier  trains  had 
to  be  hauled  in  the  same  ser\'ices,  the  new  engines 
would  or  should  be  able  to  take  them  to  booked  time 
as  easily  as  their  predecessors  did  the  smaller  loads. 
That  was  my  argument  in  the  case  of  the  six-coupled 
class,  and  I  take  up  the  same  position  now  as  to  the 
*'  Atlantic  "  class.  I  do  not  see  why  they  should  be 
expected  to  haul  a  given  load  faster  than  their 
predecessors,  the  booked  time  remaining  the  same. 
What  1  do  say  is  that  they  may  and  should  be  expected 
to  haul  considerably  heavier  loads  to  the  same  time. 
The  question  is,  do  they  ?  It  is  exceedingly  difficult 
to  arrive  at  any  very  clear  knowledge  on  such  a  point 
as  this.  The  materials  for  comparison  m  these  cases 
are  almost  al^^-av-s  insufficient.  Cognisance  H^f  of 
course  to  be  taken  of  the  cases  in  which  assistant  engines 
were  resorted  to  by  the  earlier  locomotives ;  conditions 
of  weather  and  road  have  also  to  be  duly  allowed  for 
It  is  seldom  practicable  or  convenient  for  such  absolute 
tests  to  be  undertaken  as  the  rapid  runningp  by  difierant 
classes  of  engines,  of  trains  varying  in  weight.  It  is 
still  more  difficult  to  effect  comparisons  between  the 
locomotives  of  different  railways.  Otherwise  it  would 
be  most  interesting  to  see  how  the  Gfeat    Nortfaem 
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and  North-Eastern  "  Atiantics  "  would  compare  with 
the  London  and  North -Western  **  FYecursors  "  or 
with  the  latest  Webb  compounds,  as  modified  by  Mr, 
Whale,  on  such  trains  as  these  two  latter  classes  are 
now  taking  without  pilot  aid,  e.g,,  loads  of  400  to  500 
tons  behind  the  tender,  booked  over  a\'eragc  roads  at 
mean  speeds  of  51^  ^<^  S3  niiles  an  hour  from  atart  to 
stop, 

INCONCLUSIVC     COMPARISONS, 

But  even  on  their  own  roads  the  new  "  At  Ian  tics  *' 
cannot  well  be  compared  with  their  predecessors 
because  of  the  almost  infinitely  varying  conditions. 
Still,  some  rough  approximation  may  be  feasible. 
A  few  days  ago,  through  the  courtesy  of  the  Great 
Northern  authorities,  I  tried  one  of  the  new  big- 
boilered  Altantics  on  the  i.jo  p.m.  Leeds  fast  express 
as  far  as  Doncastcr,  to  which  point  the  average  speetl 
is  within  a  small  fraction  of  55  miles  an  hour  \^ith  a 
midway  stop  at  Peterborough.  The  train  may  be 
described  as  a  moderately  heavy  tme,  weighing  about 
280  tons  behind  the  tender.  The  big  engine  not  only 
found  no  difficulty  whatever  in  keeping  time  with  that 
load  at  that  speed,  reaching  Doncaster  a  minute  early 
in  spite  of  an  extra  signal  stop  and  special  delays 
amounting  to  about  eight  minutes  in  all,  but  also  had 
to  "  ease  down  "  at  two  difierent  points  in  consequence 
of  being  in  advance  of  time,  while  the  speed  was 
dehberately  kept  under  on  the  dow^n  grades.  The 
second  stage  from  Peterborough  to  Doncaster,  79^ 
miles,  was  covered  in  the  quick  time  of  8j  min.  41  sec, 
start  to  stop,  and  could  have  been  done  several  minutes 
quicker  had  the  usual  high  speeds  been  run  down 
falling  gradients.  Clearly  this  was  excellent  work, 
and  much  the  same  thing  was  done  under  my  observa- 
tion by  another  engine  of  the  same  class  on  the  same 
train  on  a  dillerent  day*  But  was  it  better  than  that 
done  by  other  Great  Northern  Allan  tics  with  the 
smaller  boilers,  1,444  square  feet  of  heating  surface, 
mstead  of  2,500  square  feet  of  which  21  have  been 
built  ?  After  a  careful  collation  of  the  respective 
figures  I  am  inclined  to  say  No  ;  and  I  may  add  that 
my  experience  has  been  virtually  the  same  in  respect 
of  the  big  North-Easters,  A  certain  given  duty 
identical  as  to  road,  load  and  speed,  was  performed 
by  the  newer  engines  practically  in  the  same  way  as 
by  the  older  ones*  But  it  would  be  inaccurate  to 
infer  from  this  that  no  advantage  accrued  from  their 
enlargements  because  in  my  view  the  new  engines 
would  have  made  those  same  runs  in  just  as  good  time 
had  their  loads  been  increased  by  25  or  30  per  cent., 
if  not  more,  whereat  the  older  engines  would  not.  In 
other  words,  the  new  engines  have  that  most  valualile 
possession,  a  margin  of  power. 


PLANT  AT  THE  MOUNT  BISCHOFF 
TIN    MINE. 


BEFORE  the  Institution  of  Mining  and  Metallurgy 
at  its  last  meetings  Mr.  Sydney  Fawns  read  a 
paper  on  the  J  fount  Bischoff  Tin  Mine. 

The  dressing  sheds  are  i{  miles  from  the  mine,  and 
transiKjrt  costs  shghlly  under  id.  per  ton.  The  ore 
before  transport  is  reduced  to  a  diameter  of  ^l  in. 
by  rockbreakers.  This  is  hand- fed  into  a  battery, 
with  stamps  of  the  tahfomian  type.  75  heads  bfring 
in  use.  The  amount  crushed  by  each  stamp  equals 
4' 546  tons  of  ore  per  twenty- four  hours. 

The  crushed  ore  after  leaving  the  battciVr  passes 
through  a  caretul  classification  by  means  ol  the  double- 
trough-risinc^  current  classifiers,  the  coarse  ore  being 
separated  from  th^  shmes. 


?///AW/AiV.m 


FIG.    I.      SECTION    OF    HYDRAULIC   JET   ELEVATOR. 

Fig.  I  shows  a  section  ol  the  hydraulic  jet  ele\^ators 
winch  are  used  extensively  m  the  Bischoff  sheds  ; 
the  jet  works  silently  and  requires  little  atjtenticn, 
the  only  wearing  part  being  the  nipple,  which  ^  an 
be   replaced   in   five   minutes. 

F^rom  the  classifiers  the  coarse  ore  passes  into  thirty 
two-comparinient  Hartz  jiggers :  those  worl^ng  in 
coarse  sand  use  sieves  of  144  holes  to  the  square  inch, 
and  are  driven  at  a  speed  of  160  strokes  of  ,"0  in.  to 
the  minute,  while  those  on  Ene  sand  have  sieves  with 
196  holes  to  the  square  inch,  and  are  driven  at  202 
j^  in.  strokes  pf.r  minute.  The  ore  then  passes  to 
thirty-nine  rotating  tables.  The  tables  are  actuated 
by  worm  gearing  once  in  2}  inin.,  the  table  treating 
seven  hundredweight  of  sUme  per  hour,  and  requiring 
^  h.p.  to  drive  it.  Kayser  concave  buddies  are  used, 
working  at  a  speed  of  6 J  revolutions  per  minute,  and 
take  i^  h,p.  each.  The  shines  and  sands  fed  on  to 
these  buddies  are  worth  1^25  per  rent»  of  ore.  First 
iMiddling  raises  the  concentrates  to  7  per  cent,,  and 
re-buddhng  raise**  them  to  60  per  cent.  These  machines 
save  \'j$  per  cent,  of  the  ore  recovered  from  the  mme. 
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FISCHLKY   KOAD    SUR-STATION'. 

The  s^-stem  upon  which  the  railway  is  operated  is  the  standard  one.  The  1 1 ,000 
volt  3 -phase  current  is  conducted  to  the  sub-stations  by  British  Insulated  and  Helsby  three- 
core  armoured  cables,  and  there  transformed  down  and  changed  to  direct  current  at 
approximately  600  volts  by  rotar\'  converters.  The  two  sizes  of  rotary  converters  employed, 
Boo  kilowatts  and  i,;<x)  kilowatts,  have  respectively  10  and  12  poles'  and  run  at  speeds  of 
400  and  335*5  revolutions  per  minute.  The  transformers  used  in  connection  with  them  are 
of  30O>ki1owatt  and  45 5 -kilowatt  capacity  per  phase,  and  are  of  the  insulated  seU<ooUng  type. 


FIG.    I.      MALLET    ARTICUIATED  COMPOUND    LOCOWOTIVE   BY  THE  AMERICAN    LOCOMOTIVE    COMPANY, 
CONTRASTED   WITH   STEPHENSON'S  "ROCKET." 


r. 


HALLET    ARTICULATED    COMPOUND 
^     LOCOnOTIVE  (B.  AND  O.  R.  R.) 


'.i't 


BY   THE    AMERICAN    LOCOMOTIVE   COMPANY. 


TiilS  jiowerlu!  cugitir  rxcris  a  tractive  force  of 
over  "71  .tiTJO  lb-  working  cnnipound  ant!  ovtr 
8tj,oi>o  Til,  ^orkiriK  simple,  and  •»  deigned  lor  use  in 
hi»^vy  pushing  service  on  motintain  grades.  The 
Mallet  systetu  ol  compounding  is  used  for  sleam  and 
power  d  i s t  rihw  i  ion.  Whi  le  all  fou  r  c  y U  0 d ers  are  ou  l  *;id e 
the  frame.  Che  low  and  hi^h- pressure  cylinders  are 
eniinely  independent  of  each  other  in  respect  to  thetr 
movement  and  action  on  the  wheeb.  The  two  hl^h- 
prcssure  cylinders  fomi  a  complete  engine  connected 
to  and  driving  six  driver?  in  the  ordinan,-  way.  \head 
ol  thii>  engine  is  another,  also  having  six  dnvers  driven 
by  the  kiw-pressiire  cylinders.  This  forward  engiue 
h4is  «  separate  frame,  coimected  by  a  hinged  joint  at 
the  hiK'k  to  the  frame  to  the  fear  engine.  Ihere  are 
two  complete  sets  ot  valve  gears,  cros5>heads,  rods. 


and  other  part^  directly  concerned  with  the  engines. 
The  steam,  which  is  at  jj^  lb.  pressure,  after  being 
expanded  in  the  high- pressure  cylinders^  is  ^diau&ted 
into  a  receiver  con^nsting  ol  a  large  pipe  having  a 
flexible  connection  and  reaching  between  the  two 
cylinders  castings,  from  which  it  is  admitted  into  the 
low- pressure  cylinders  for  further  worTc.  The  Mallet 
system  of  compounding  is  for  use  only  on  heavy  slow- 
speed  engines  where,  because  of  t^^  distnbution  of 
power  at  the  driving  wheels,  it  has  proved  to  be  very 
successful.  Fig,  I  shu\%-s  this  h^ge  locomotive  in 
comparison  with  Stephenson*  ''  Rocket/*  For  the 
at^companying  Qlusirations  and  the  above  particulars  we 
arc  mdebteti  to  the  Railway  and  Engineering  Review. 
of  Cliicago.  This  engi.ie  was  one  of  the  most  notable 
exhibits  at  the  St.  Louis  Exhibiticp* 


U)2 


PAGE'S    WEEKLY. 


January  27,  1905. 


IRON  AND   5TEEL  NOTES. 


E  hear  so  much  about  foreign  competi- 
tion and  its  dire  effects  that  it  is 
quite  refreshing  to  take  up  a  paper 
hke  that  which  Mr.  Jos.  H.  Harrison, 
M.Inst.C.E.,  has  just  contributed  to 
the  Cleveland  Institution  of  En- 
gineers. Without  a  single  word  on 
the  fiscal  question,'  the  author  proceeds  to  consider, 
from  a  practical  standpoint,  whether  we  are  trying 
to  meet  foreign  competition  in  the  manufacture  of 
iron  and  steel.  The  paper  is  more  or  less  in  the  nature 
of  an  indictment,  and  the  sting  is  in  the  tail,  for  after 
an  impartial  consideration  of  what  we  are  doing  and 
ought  to  do.  Mr.  Harrison  says  emphatically:  "The 
conservatism  of  the  iron  and  steel  trade  of  this  country 
is  the  greatest  barrier  to  progress.  If  any  new  idea 
likely  to  be  useful,  if  workable,  is  brought  forward, 
whether  home-made  or  imported,  it  meets  with  objection 
in  every  conceivable  form.  Instead  of  giving  it  a 
lift  along,  everyone's  foot  goes  down  upon  it.  The 
inventive  power  for  objections  to  any  new  idea, 
especially  if  not  imported,  is  enormous." 

The  paper  may  very  well  be  summed  up  as  a  plea 
for  more  perfect  organisation.  As  Mr.  Harrison  says — 
You  may  put  down  the  very  finest  machinery  and  plant 
of  every  kind  to  produce  steel  cheaply,  and  fail  to  get 
the  results  hoped  for.  The  secret  of  success  lies  in 
so  arranging  these  as  to  make  the  process  of  manu- 
facture continuous  from  the  raw  matcral  to  the 
hnished  proiluct  with  the  least  possible  waste  of  time, 
and  with  the  least  possible  handling,  combined  with 
systematic  management.  I  gather  that  Mr.  Harrison 
would  have  us  approach  American  ideals  in  a  selective 
and  discriminating  spirit,  anil  when  it  comes  to  prac- 
tical reforms,  he  advocates  in  pungent  language 
that  the  British  engineer  shall  have  the  job — Why 
not,  indeei.!  ? 

There  is.  be  says,  no  lack  of  first-class  engineering 
skill  in  most  of  our  iron  and  steel  works,  but  there 
is  very  little  opportunity  to  use  it.  The  ironmaster 
"will  not  venture  out  of  the  beaten  track,  until  he  has 
seen  the  same  thing  he  wants,  working  under  the  same 
conditions  at  other  works  for  two  or  three  years. 
When  at  last  he  wakes  up  and  finds  he  is  all  behind 
the  times,  he  tlies  into  the  arms  of  the  American  or 
C'rerman.  and  spends  money  wholesale  on  new  plant, 
whilst    the     British   engineer,    who   knows   far   better 


what  is  wanted  to  suit  British  conditions,  and  could 
save  half  the  cost,  is  a  mere  spectator.  So 
much  for  precepts  and  maxims.  xMr.  Harrison 
happily  docs  more  than  ask  questions  and  proclaim 
theories  ;  he  provides  a  number  of  practical  hints, 
from  which  I  shall  quote  freely  in  the  following  para- 
graphs. 


The  author  first  casts  about  for  the  cause  of  our 
inability  to  make  iron  and  steel  as  cheaply  as  can  be 
done  elsewhere.  The  item  of  labour  is  one  cause ; 
not  that  there  is  a  d*eftciency  of  it  nor  is  the  individual 
quality  bad.  but  collectively  the  British  workmen 
do  not  do  all  they  can  to  help  their  employer  to  meet 
foreign  competition.  At  the  same  time,  Mr.  Harrison 
urges  engineers  and  metallurgists  to  see  to  it  that  they 
are  doing  their  part  to  utilise  the  forces  of  nature  to 
the  best  advantage.     He  begins  with  the  raw  materials. 


The  ironstone  is  within  a  very  few  miles  of  their 
furnaces,  and  in  some  cases  actually  comes  down 
from  the  mines  to  the  furnaces  by  gravity  ;  the  size 
of  the  lumps  in  which  it  comes  to  the  furnaces  is  limited 
only  by  the  weight  a  man  can  lift  into  a  tub.  Why 
not  break  the  stones  to  reasonable  size,  say  about 
8  in.  cubes  before  calcining  ?  This  should  be  done 
at  the  mines,  and  if  properly  arranged  would  cost  very 
little,  compared  with  the  benefits  obtained  in  regu- 
larity and  efticiency.  The  breaking  won't  make  much 
small,  but  there  may  be  a  little  more  in  the  kilns, 
owing  to  the  greater  surface  exposed  to  the  rubbing, 
but  it  is  surface  which  is  wanted  for  good  calcining. 
and  a  little  more  small  ore  will  do  far  less  harm  in  the 
furnace  than  the  amount  of  raw  and  partly  calcined 
stone  now  going  in. 

Then  about  the  lime — it  is  an  open  question  as  to 
calcining  it  with  the  stone,  or  separately,  but  in  any 
case  it  seems  wrong  to  charge  it  raw,  both  from  the 
point  of  view  of  economy  and  regularity  of  condition. 
This  also  should  not  be  unloaded  if  larger  than  6  in. 
cubes.  It  is  not  the  fumaceman's  business  to  break 
limestone,  and  this  method  is  obviously  irregular  and 
inefficient.  A  machine  at  the  quarry  ^^ill  break  it 
for  far  less  money,  and  will  do  it  honestly,  too. 

The  coke  is  perhaps  not  so  good  chemically,  or 
mechanically,  as  it  used  to  be,  and  by  putting  down 
coke  ovens  at  blast  furnaces  there  is  less  handling 
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and  breakage,  and  conseqtiently  the  icoke  is  in  betttfr 
condition  when  it  gets  into  the  furnace.  Some  firms 
do  not  yet  see  the  benefit  of  bringing  their  ovens  to 
the  furnaces,  but  the  experience  of  those  who  have 
done  so  should  be  convincing^. 


t lien  the  blast  put  full  on  again  gives  thf  gi:ii  something 
to  ram  the  following  plugs  up  against.  This  must  be 
better  than  taking  the  blast  of!  altogether  for  anything 
from   s  to  20  minutes. 


With  regard  to  getting  the  materials  into  the  furnace, 
it  seems  to  Mr.  Harrison  tliat  is  no  use  putting  skip 
charging  arrangements  to  our  furnaces.  »r>  long  as 
they  are  not  worked  beyond  150  to  20cj  tons  each 
per  day.  and  it  has  yet  to  be  proved  in  this  country 
that  to  scrap  such  furnace  plants  ami  put  up  entirely 
new  ones  to  make  300  to  400  tons  per  day  is  the  right 
way  to  make  a  better  prolit.  If  mechanical  cliarging 
is  good  for  the  5i>j-ton  furnace,  it  is  good  for  the  i  50- 
ton  furnace,  provi<1ed  the  system  is  made  to  suit  the 
conditions.  He  tieheves  this  is  the  opinion  of  a  good 
many  British  ironmasters,  but  they  do  not  appear  to 
be  bold  enough  to  take  the  job  in  hand,  an^l  tlo  it. 
They  have  only  to  say  they  want  it  done,  and  there 
are  plenty  of  firms  in  this  country  who  would  under- 
take it  and  make  a  succes.s  of  it.  H  the  British 
engineer  seriously  asked  to  be  allowed  to  spend  one 
half  of  the  money  per  furnace  we  see  being  spent 
around  us  unt!er  foreign  supervision,  he  would  be  met 
with  a  flat  refusal,  if  nothing  worse.  It  is  quite  true 
a  vast  amoimt  of  money  requires  to  be  spent  on  plant, 
to  get  it  m  line  to  meet  foreign  competition,  but  the 
British  engineer  is  quite  equal  to  the  occasion,  if  he 
is  given  the  chance,  and  knows  the  best  how  to  lay 
the  money  out  to  make  piottts.  There  is  such  a  thing 
as  *'  paying  too  much  for  the  whistle/* 

Coming  back  to  ineclianical  charging,  be  says  it  is  a 
good  investment  to  spend  £;j,ooo  on  plant,  to  save  one 
man  on  each  of  the  three  shifts.  Five  per  cent,  interest 
on  this  sum  about  shows  the  wages  saved,  but  this 
is  not  nearly  all  tiK?  gain.  The  enormous  u^e  ot  labour 
saving  devices  in  America  is  not  \dth  a  view  to  saving 
wages  alont^'.  but  to  increasing  output.  A  further 
saving  oy  mfcbamcal  chargmg  is  the  gas  wasted  at 
present  each  time  the  bell  is  lowered. 


With  regard  to  the  tapping;  hole  gun.  this  is  ustd 
at  only  one  or  two  works  in  this  district,  and  at  very 
few  outside,  so  far  as  this  country  is  concerned.  Some 
have  discarded  it  as  unusable,  because  the  men  would 
not  use  it.     But  is  this  suflicient  excu'^e  for  discard- 

tinga  tool  which  enables  the  hole  to  be  closed,  practically 
without  the  blast  od:  ?  The  gun  w^ill  stop  the  hole, 
whether  all  the  metal  is  to  be  run  out  or  not,  and  it  is 
only  nece^jsary   to  check  the  blast  for  hiU  a  minute, 

tjst.  just  enough  to  get  in  the  first  clav  plug, 


The  t>ig-casting  machine  has  made  no  headway  here, 
because  of  the  chilling  e^ect  of  the  moulds,  and  the 
altering  of  the  crystalline  condition  of  the  fracture. 
It  would  not.  however*  be  either  ditTicult  or  ex- 
pensive to  try  some  arrangement  tor  moulding  the  pig- 
beds  by  a  machine.  This  would  save  1  good  deal  of 
manual  work,  which,  to  say  the  least*  is  monotonous, 
and  there  would  be  some  wage^  save<i  and  the  work 
done  in  less  time.  Then  there  is  the  pig-breaking 
machine.  This  is  perfectly  successful  in  retlucing  the 
cost  and  getting  rid  of  a  troublesome  class  of  labour. 
It  is  not  used  at  all  on  Cleveland  iron,  which  goes 
away  in  whole  pigs,  but  the  author  fails  to  see  why 
it  should  not  be  a  saver  on  this  iron  as  ^^ell  as  on 
Hematite,  which  goes  away  in  half  pigs.  The  machine 
will  do  the*  work,  and  he  believes  at  less  cost  than  by 
hand  laboar,  and  scran  will  be  saved. 


Furnace  makes  have  increased  of  late  years,  but  the 
average  on  Cleveland  iron  is  still  under  Hoc  tons  per 
week.  But  there  is  no  reason  why  this  average  should 
not  be  increased  at  least  50  per  cent,  without  scrapping 
the  existing  plant.  Some  of  the  local  firms  have 
shown  this  can  be  done,  and  there  is  no  mystery 
about  it.  It  is  only  a  questioQ  of  increasing  the 
quantity  of  hot  blast  and  materials  brought  together  in 
the  furnace  in  a  given  time,  comb  in  eel  with  intelUgcut 
practical  management.  Tc  do  this,  more  boiler 
blowing  and  sto\'e  power  is  required  on  the  one  han*J, 
and  more  calcining,  bunkering,  and  slagging  power 
on  the  other,  and  the  whole  process  carried  out  under 
systematic  supervision,  fn  many  cases  there  i«  no 
need  to  go  beyond  the  tost  of  installing  the  additional 
plant  retjuired  to  augment  that  existing,  but  in  others 
the  Vdowing  engine  would  be  found  unable  to  work 
at  either  increased  speed  or  pressure,  owing  to  their 
light  construction.  In  cases  where  an  old  lurnace 
plant  has  been  run  without  intelligent  practical  manage- 
ment, for  say  lo  or  15  years,  and  has  been  allowed 
to  fall  far  below  its  neighbours  in  efficiency,  Mr. 
Harrison  does  not  dispute  it  may  be  the  best  plan  to 
demolish  it,  Iock.  stock,  and  barrel,  and  build  an 
entirely  new  plant  in  its  place,  but  tliinks  tliat  so  long 
as  the  existing  plant  is  in  goo^l  condition,  it  is  bet tr^r  to 
add  to  it.  and  make  say  300  to  400  tons  per  day  in  two 
furnaces  of  moderate  capacity,  rather  than  in  one  of 
large  capanty. 

{To  be  continued,) 
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New    Coal-Screening    Plant   at   Kilnhurst   Colliery 

BY  MESSRS.  GRAHAM,  MORTON  &  CO,,  LTD.,  LEEDS* 
Capacity,  3^000  tons  per  day. 


HE  plant  wliieii  is  illustrated  in  this 
and  the  following  pages  has  been 
carried  out  by  Mes-^rs.  Graham, 
Morton  and  Co.,  Ltd.,  of  Leeds,  in 
connection  with  the  Kilnhurst  Col- 
liery of  Messrs.  J.  and  J.  Charles- 
worth,  near  Shefheld.  It  consists  of  three  inclined 
tub-gautries,  leading  from  two  pit  shafts  with  a  screen- 
ing and  picking-house  between, 

Gantr>^  No.  i  is  built  of  two  floors,  so  as  to  deal 
with  the  tubs  from  the  double- decked  cages  at  the 
high-level  pit  simultaneously.  The  tubs,  on  leaving 
the  two  decks  of  the  cages,  run  down  by  gravity  to 
the  bottom  of  a  steep  sloping  gantry,  and  are  drawn 
up  by  means  of  creepers  which  are  formed  of  12-in. 
links,  securely  bolted  together  so  as  to  form  a  continuous 
cham»  with  rollers  pitched  every  3  ft.,  the  attachment 
for  engaging  with  the  tubs  being  pitched  6  ft.  apart. 
At   the  top  they  converge  on  one  plane,  where  they 


TIPPLERS   AHD   JIGGING   SCREENS* 


pass  over  a  weighing  machine,  which  automatically 
records  the  weight  of  each  tub.  They  then  fall  by 
gravitation  to  one  of  four  tipplers,  where  their  con- 
tents are  discharged  automatically  upon  revolving 
rollers  which  rotate  the  tippler.  As  the  tippler  turns 
round  an  automatic  catch  comes  into  action »  with 
levers,  *  hereby  preventing  the  tubs  from  ialling  out. 
The  next  full  tub  coming  along  pushes  the  empty 
tub  out  ofs,the  tippler.  The  empties  continue  their 
course  through  the  screening -house  and  return  to  the 
high-level  pit  by  means  of  gantn,^  No.  2,  whjch  is  solely 
used  for  the  return  empties,  and  is  provided  with  two 
floors  to  suit  the  double-decked  cages. 

Gantry  No.  3  deals  'with  the  tubs  from  the  low- 
level  pit,  having  the  /nil  tubs  brought  the  one  side 
and  the  empties  returned  by  creepers  similar  to  those 
on  No.  I  gantry.  The  tubs  are  directed  to  any  of 
the  four  tipplers,  and  to  eitti<?r  of  the  return  gantries 
by  means  of  an  elaborate  systeiJD  of  points  and  crossings 
operated  either  by  hand  or 
foot.  jP^s  portion  of  the 
plant  presented  considerable 
difficulty  wiich  called  for 
careful  studyr.  as  there  are 
two  classes  oi\tnbsin  use  at 
this  collier>\  t^ch  having  a 
different  wheel-oauge. 

After  the  loaqj  lias  been 
discharged,  the  sides  of  the 
tipplers  engage  wiTth  suitable 
locking  gear,  wfech  keep 
them  in  position  lintil  fresh 
tubsi  have  run  \in.  The 
contents  of  the  tiubs  are 
discliarged  down  shooUs  which 
feed  on  to  a  tlutett  roller 
which  distributes  tJ 
evenly  over  the  full| 
of  the  j>erf orated 
screens  tlirough  whid 
sized.  The  jigging 
are  arranged  imnie 
underneath  the 
Iwo  are  placed  in 
ior   dea  ing    with   haix4  coa!. 
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DISCHARCaXG    END    OF    THE    PICKING    llKLT, 


one  aegotiates  soft  coal,  and  the  other  gas  coal.  Each 
screen  is  26  ft,  long,  by  $  ft.  6  in.  wide.  On  the  under- 
side of  each  main  screen  there  is  a  secondary  screen, 
mtli  perforated  plates,  their  object  being  to  separate 
the  nuts  and  peas  into  distinctive  hoppers.  The  screen- 
ingsarecoUected  by  means  of  suitable  receiving  hoppers 
in  position  on  the  underside  of  the  secondary  screens, 
working  on  the  self-emptying  principle. 

The  coal  passes  through  the  first  set  of  the  jigging 
screens,  then  over  the  second  screens  hung  beneath 
the  first,  where  it  is  again  screened.  It  is  subsequently 
dehvered  by  shoots,  the  slack  on  to  a  steel-belt  con- 
veyor, which  carries  it  direct  to  the  wagons,  and  the 
remainder  or  smallest  of  the  coal  into  a  special  push- 
plate  conveyor,  which  takes  it  to  a  revolving  screen 
where  it  is  again  riddled,  the  peas  beijig  discharged 
into  trucks  and  the  smudge  either  mto  trucks  or  into 
another  push-plate  conveyor,  wliich  delivers  it  into 
an  elevator.  The  latter,  in  turn,  raises  it  to  the 
tub  gantries,  whence  it  can  be  taken  for  firing  the 
colliery  company's  boilers,  etc. 

The  hanl  coal  and  the  soft  coal  jigging  screens 
are  provided  with  two  pairs  of  eccentrics,  and  straps 
5-in.  stroke.  The  gas  coal  screen  is  driven  by  means 
of  a  single  pair  of  eccentrics,  the  eccentric  rods^are 
formed  of  5-in.  by  |  in.  flat  steeh  forged  with  suitable 
jaws  for  attaching  to  the  screens,  and  they  are  bolted 


tu  the  eccentric  straps  at 
the  other  end.  The  shafts 
for  driving  the  screens  are 
of  4 A  in.  diameter,  and  on 
each  shaft  is  keyed  a  3-in. 
diameter  cast-iron  fl wheel 
weighing  5  cwt,.  and  pro- 
vided with  the  necessary 
1  ^  destals,  collars,  etc*  The 
atigle  of  the  screens  is  15 
deg,,  and  the  rate  of  work  is 
100  jigs  per  minute. 

The  conveyors  are  of 
the  push-plate  t>*pe.  Their 
dimensions  are  42  ft.  6  in. 
between  centres,  and  their 
width  30  in.  and  24  in. 
respectively.  One  is  for 
collecting  the  smudge  and 
the  riddlings  from  the  hop- 
pers, situated  on  the  under- 
side of  the  jigging  screen, 
and  the  other  for  delivering 
the  small  coal  into  the 
revolving  screen.  Each  con- 
veyor is  built  up  of  a  steel 
trou|^.  with  steel  channels,  flanges  and  bottom  plates, 
the  return  chains  being  supported  on  a  lattice -braced 
framework,  built  up  from  the  channel  runners. 

Each  conveyor  is  provided  with  two  strands  of 
6  in-  pitch  chain  of  thin  and  thick  links  bolted  together. 
To  the  thick  links  are  attached  the  push-plates,  arranged 
at  intervals  of  2  ft.  ;  these  are  a  J  in.  thick,  and  siipphed 
with  skidder  bars  formed  of  3-in.  by  }  in.  angles,  the 
angle  runners  on  the  conveyors  being  provided  with  2  4-in , 
by  y'jiin.  hard  wood  strips.  In  addition  to  the  push- 
plate  conveyors  described,  there  is  provided  another, 
41  ft.  between  centres,  12  in,  broad,  and  built  "p  in  a 
similar  manner  to  those  which  collect  the  smudge 
from  the  hoppers,  and  delivers  the  small  coal  into  the 
revolving  screens.  Tliis  third  conveyor,  however, 
has  only  one  strand  of  chain.  It  is  at  this  point  in  its 
history  that  the  coal  is  deUvered^  into  a  revolving 
screen,  5  ft.  fy  in.  in  diameter,  by  11  ft.  long,  with  a 
capacity  of  screening  about  40  tons  per  hour  of  small 
coal. 

The  gearing  necessary  for  driving  the  whole  of  the 
plant  consists  of  one  main  driving  shaft,  about  25  ft. 
long  and  5}  in.  diameter.  From  this  shaft  are  tapered 
the  various  drives  to  the  picking  belts,  jigging  screens, 
scraper  conveyor,  revolving  screens,  and  the  raising  and 
lowering  gear  for  the  lowering  arms  on  the  ends  of 
the  picking  belts.     The  dri%^e  to  the  lowering  arm  is 
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effected  by  nic<ins  oi  a  J^'in.  steel  shaft,  which  runs 
the  whole  length  of  the  screening-hoxise.  It  is  supported 
from  the  stanchions  forming  the  side  of  the  house  by 
means  of  cast-iron  brackets,  the  centres  of  which  are 
1  ft.  9  in.  Each  set  of  lowering  gear  ia  operated 
by  means  of  18  in.  diameter  wrought-iron  pulleys, 
18-in.  face,  which  drive  similar  pulleys  by  open  and 
cross  belts. 

The  whole  of  the  machinery  is  driven  by  a  powerful 
horizontal  steam  engine,  from  which  the  main  driving 
shaft  is  driven  by  means  of  double  leather  belting, 
It^may  afford  a  good  idea  of  the  magnitude  of  the  plant 


which  was  constructed  in  the  short  space  of  two  months, 
if  we  state  that  there  are  nine  railway  tracks  passing 
through  the  screening  house,  two  of  these  being  through 
roads.  The  complete  plant  covers  an  area  of  2i,3(x> 
square  feet.  It  is  supported  on  193  stanchions,  while 
the  total  weight  of  the  structure,  independent  of  all 
machinery,  is  joo  tons.  There  are  22.87O  lineal  feet 
of  gin.  by  3  in,  planking  used  in  the  ffooring,  and  20,iSo 
superficial  feet  of  corrugated  sheeting  used  on  the  roof 
and  sides.  The  plant  dispenses  with  the  employment 
a  large  number  of  hands  to  push  the  tubs  about  and 
to  scrape  the  coal  down  the  screens,  etc. 


EMPTY    TUB     DISCHARGE    RAMP. 
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}HEN  in  Ameiica  the  writer 
visited  sixteen  engineering 
workshops  situated  in  cities  far 
distant  from  one  another,  and 
comprising  works  for  the 
manufacture  of  steam-engines, 
pumping  machiner>%  shafting  and  pulleys, 
machine  tools,  elevators,  and  valves.  Any 
ideas  that  may  be  here  set  dcvvn  are  of  a  very 
general  character,  for  it  was  not  the  author *s 
intention  to  inspect  or  in  vestigia  te  any  special 
class  of  work. 

The  works  visited  ranged  from  facte ries  at 
least  two  generations  old,  where  generally  a 
considerable  variety  of  wcrk  was  undertaken, 
to  modem  workshops  of  only  a  few  years 
growth,  where  a  special  class  of  machine  was 
alone  manufactured.  The  very  best  of  these 
workshops,  with  possibly  one  exception,  could 
be  matched  in  equipment  and  in  general  methods 
of  carrying  out  work  by  single  works  in  this 
country.  Some  of  them  were  in  no  way  in 
advance  cf  ordinary  practice  here. 

In  general,  however,  the  organisation  of  an 
engineer's  workshop  in  America  struck  the 
author  as  superior  to  that  in  similar  works  in 
England,  whilst  in  some  the  organisation 
was  in  every  detail  admirably  thought  out  and 
administered. 

ftPECIALlSra    IM    JHAilMFACTUPtC. 

In  a  modern  business  an  American  begins 
to  make  one  particular  machine  or  "particular 


kind  of  machine.  His  whole  energy  is,  in  the 
first  instance,  concentrated  upon  making  this 
machine  superior  to  anything  at  the  time  upon 
the  market.  More  than  with  us,  he  thinks 
that  natural  ability  is  aided  by  the  best 
scientific  knowledge  in  the  design  of  the 
machine  to  be  produced. 

A  feature  of  the  engineering  industry  that 
impressed  the  author  was  the  close  inter- 
communication of  technical  institutes  and 
manufacturing  workshops,  of  professors  and 
manufacturers,  and  the  presence,  in  minor 
positions  of  authority,  of  young  men  who  had 
passed  through  a  complete  course  of  technical 
instruction.  The  American  employer  gives 
one  the  impression  of  being  a  firm  behever 
in  the  merit  of  the  machine  he  is  manufacturing. 
Doubt  is  ehminated  from  his  mind,  and  he  can 
enter  whole-heartedly  into  the  processes  of 
manufacturing  his  particular  article  without  a 
fear  that  it  may  not  meet  the  needs  of  his 
customer.  His  confidence  is  based  en  a  very 
complete  knowledge  of  his  subject,  and  not 
upon  an  over-exalted  behef  in  his  own  special 
ability.  When  the  actual  making  of  the 
machine  designed  comes  to  he  undertaken,  it 
is  essential  that  accuracy  and  economy  of 
production  shah  be  attained. 

Methods  were  observed  for  obtaining  accurate 
machine  work,  and  methods  of  testing  the 
accuracy  of  macliines  as  they  were  being  put 
together,  which  were  admirable  in  their  approach 
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towards  perfection;  No  detail  is  too  trivial 
to  be  well  thought  out,  and  the  tests  are  such 
that  their  object  is  attained  without  needing 
any  considerable  expenditure  of  time  on  the 
part  of  the  wbjrkman.  Although  he  does  not 
remember  having  seen  any  workmen  exerting 
themselves  more  than  is  usual  in  shops  here, 
the  author  is  convinced  more  work  is  obtained 
from  them  through  the  close  study  of  economies 
by  the  staff  in  the  drawing  and  allied  offices. 

THK    SUBDIVISION    OF    LABOUR. 

An  American  employer  will  see  that  his 
workmen  have  no  reason  to  use  their  time 
for  any  purpose  in  which  they  are  not  skilled. 
His  foremen  will  do  nc  clerks'  work.  His 
machine  men  will  not  be  grinders  of  tools  nor 
designers  and  constructors  of  methods  for 
holding  and  machining  the  work.  A  machine 
minder's  business  is  to  keep  his  machine  moving 
and  his  tools  cutting  every  minute  of  the  day 
that  is  possible.  It  is  relegated  to  others  to 
design,  to  grind,  to  fetch  and  carry  his  tools, 
to  prepare  chucks,  jigs  and  everything  requisite, 
so  that  they  may  be  ready  to  the  workman's 
hand  at  the  time  they  are  wanted  ;  and  to  his 
foreman  is  relegated  the  chief  duty  of  seeing 
that  the  work  is  quickly  and  correctly  done. 
It  would  be  instructive  to  some  here  to  know 
what  proportion  of  the  time  of  a  factory's 
nmning  is  used  by  any  given  machine  in 
actually  performing  the  work  it  is  designed 
to  do. 

The  writer  has  seen  a  works  where  every 
separate  job  for  every  machine  is  ordered 
and  arranged  from  the  office  staff,  where  every 
detail  in  the  process  of  its  machining  is  settled, 
and  the  number  of  minutes  each  process  must 
occupy  is  displayed  before  the  article  reaches 
the  workman's  hands.  In  such  a  works  a 
liberal  bonus  is  paid  for  a  saving  in  time, 
and  rigorous  methods  are  in  force  against  those 
who  fail  to  carry  out  the  work  in  the  stipulated 
time.  Such  methods  may  appear  harsh,  but 
he  believes  that  in  practice  they  are  not  so, 


for  they  are  the  result  of  accurate  experience 
gained  by  an  expert  staff,  and  they  recognise 
the  enoimous  difference  in  industry  and  ability, 
that  there  is  between  different  workmen. 

KNQLISH     AND    AMKRICAN    WORKSHOP    PRACTIOB. 

The  able  man  is  allowed  full  play  for  his 
ability,  and  is  rewarded  by  a  very  great  increase 
in  money  earned  over  his  slower  or  less  in- 
dustrious neighbour.  In  the  same  way,  by 
card  processes,  by  clocks  with  dials  divided  into 
tenths  and  hundredths,  are  minutes  saved 
which  a  workman  uses  in  calculating  his  time 
and  which  a  clerk  wastes  in  complicated 
addition  and  multiplication  of  figmes.  Per- 
sistent energy  and  patience  have  achieved 
remarkable  results  in  the  organisation  of  cheap 
production  in  some  of  these  workshops.  This 
is  the  chief  difference,  stated  in  general  terms, 
between  English  and  American  workshop 
practice.  In  this  country  they  are  somewhat 
wasteful  of  the  workmen's  time ;  in  America 
they  are  careful  of  it  to  a  remarkable  extent. 
It  follows  that  if  American  engineers  compete 
successfully  against  English  engineeis,  it  will  be, 
in  the  anther's  opinion,  because  the  organisers 
of  their  businesses  knew  their  work,  and  cany 
it  out  better  than  do  the  organisers  of  businesses 
here.  Their  workmen  are  in  no  way  superior 
but  their  skill  and  abiUty  are  used  tc  better 
advantage. 

In  matters  of  design,  as  distinct  entirely 
from  methods  of  manufacture,  the  writer  did 
not  note  great  differences  between  American 
and  English  practice.  On  both  sides  of  the 
Atlantic  the  same  problems  are  attacked  on 
similar  lines ;  in  details  they  differ,  but  not 
in  principles.  It  would  seem  that  there  is 
much  to  be  learnt  frcm  each  other  in  these 
things,  and  that  the  more  friendly  rivalry  there 
is  between  the  engineers  of  the  two  nations, 
the  better  will  it  be  for  the  engineering  industry 
cf  the  world. 


•  P^per  read  before  the  InsUtution  of  Mechanical  Eagtaecra. 
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WATERWORKS  PUMPING  ENGINES 
IN  THE  STATES. 


At  the  meeting  of  the  Institute  of  Mechanical  En- 
gineers, held  on  Friday  last,  Mr.  John  Barr  read  a  paper 
on  this  subject,  of  which  the  following  is  an  abstract : — 

The  pumping  stations  described  are  Schenectady, 
Cincinnati.  Philadelphia,  Pittsburg,  Chicago,  St. 
Loais,  Desmoines,  Minneapolis,  Winnipeg,  Toronto, 
London  (Ontario),  and  Boston.  The  author  sums 
up  the  result  of  his  observations  as  follows  : — 

The  type  of  high-duty  waterworks  pumping-engine 
in  the  United  States  is  generally  that  of  rotary  vertical 
triple-expansion  ;  this  is  undoubtedly  the  most  modern 
t3rpe,  gives  best  duty,  and  seems  to  be  the  favourite. 

The  steam-valves  are  Corliss  in  the  high-pressure 
cylinder,  usually  Corliss  in  the  intermediate  cylinders, 
and  poppet  in  the  low-pressure  cylinder. 

Piston  speed  is  usually  about  200  ft.  per  minute, 
sometimes  a  little  higher. 

Duty  under  test-run  varies  from  140  to  160  millions 
of  ft.-lb.  per  1 ,000  lb.  of  steam,  for  engines  having  a 
dailyfcapacity^of^fromjio  to  15  millions  of  gallons 
pumped  into  mains Jagainst  a  pressure  of  about  100  lb. 
per  square  inch.  Pumps  work  quite  well  with  suction 
under  a  head  of  pressure,  air-vesseLs  of  ample  capacity 
and  means  of  keeping  them  charged  with  air  being 
provided. 

Air-vessels  of  ample  size  are  provided  both  on  suction 
and  delivery  pipes.  It  is  a  common  practice  to  have 
an  air-vessel  on  top  of  each  delivery-valve,  the  three 
air-vessels  being  equalised  by  a  connecting  pipe. 

Pump-valves  are  of  the  multiple  type  of  rubber  or 
vulcanite  backed  by  a  brass  or  phosphor-bronze 
spring.  Valves  are  about  4  in.  diameter,  and  are 
very  frequently  set  in  cages  placed  in  a  strong  plate 
in  valve  casing. 

Centre  crank-pin  of  large  pumping-engines  has  one 
end  in  square  block  carefully  fitted  into  slot  in  web 
of  crank  on  one  side  to  allow  "  accommodation." 

Journals  are  almost  invariably  lined  with  "  Babbett  " 
metal. 

A  heater  is  frequently  inserted  in  exhaust-pipe 
t)etween  the  low-pressure  cylinder  and  condensers. 
The  rise  in  temperature  thus  gaineil  by  feed-water 
cannot  be  great,  but  is  considered  worth  gettingt 

Many  oi  these  large  engines  are  splendid  examples  of 
mechanical  engineering,  being  smooth  working, 
efficient,  and  well-finished  machines. 


At  Minneapolis  there  has  just  been  erected  and  set 
to  work  two  sets  of  Holby  vertical  triple-expansion 
surface-condensing    pumping    engines. 

Fig.  I  shows  a  screening  arrangement  at  the  intake 
from  the  River  Mississippi  in  connection  with  the 
Minneapolis  waterworks.  The  square  frame  at  top 
revolves,  and  the  screens,  in  the  form  of  an  endless 
band  of  rectangular  sections,  pass  over  it  as  they  reach 
the  top.  The  screens  travel  slowly,  the  water-jets 
spraying  and  washing  all  the  time,  keeping  screens 
clean. 
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FIG.    I.      REVOLVING    SCREENS    AT    INTAKE    FROM 
RIVER    MISSISSIPPI. 

In  Great  Britain  the  duty  of  pumping-engines 
is  usually  expressed  in  ft.-  lb.  of  water  lifted  per  12  lb, 
of  best  Welsh  coal.  In  the  United  States  and  Canada 
this  duty  is  given  as  per  1,000  lb,  of  dry  steam.  In 
the  United  States  the  gallon  employed  is  the  '*  United 
States  gallon,"  equal  to  five-sixths  of  the  Imperial 
gallon.  In  Canada  the  Imperial  gallon  seems  to  be 
usually  employed. 


At  the  sixth  ordinary  general  meeting  of  the  Liverpool 
Engineering  Society,  held  on  Wednesday  last,  Mr.  F.  W. 
Steele  submitted  a  paper  entitled  *<  Design  and  Work  of 
Pressing,  Stamping,  Forging,  and  Similar  Machinery." 
The  presentation  of  the  "Derby"  gold  medal  and  the 
society's  premium  awarded  respectively  to  Mr.  Louis 
J.  Hunt,  Assoc.M.Inst.C.E.  A.M.I.E.E.,  and  Mr.  H.  S. 
Mejer,  M.Inst.I.E.E.,  was  made  at  the  same  meeting. 
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ELECTRIC  HEATING* 

A  paper  on  this  subject  was  read  before  the  Man- 
idiester  Students'  Section  of  the  Institution  of 
Electrical  Engineers  by  Mr.  Albert  E.  Jepson,  on  the 
13th  inst.     The  foUowin  ^  is  an  abstract  of  the  paper  :— 

The  author  points  out  that  one  of  the  chief  arguments 
against  the  use  of  electricity  for  heating  purposes 
is  the  great  cost  for  actual  working  expenses.  Before 
electricity  can  be  expected  to  supersede  coal  for  this 
porpose,  it  will  have  to  be  sold  at  slightly  under  id. 
per  b.o.t.  unit.  Early  types  of  heaters  were  generally 
composed  of  platinum  wire  resistances,  until  attention 
was  afterwards  directed  to  the  use  of  enamels  of  a 
nature  similar  to  that  used  on  enamelled  iron  ware* 
The  enamel  proper  consists  of  flint  meal  (which  is 
composed  of  quartz  and  silicates  of  iron  and  aluminium), 
also  tin  oxide,  saltpetre,  ammonium-carbonate,  lead 
sulphate,  magnesium  sulphate,  potassium  carbonate, 
borax,  and  sometimes  gypsum  and  arsenic.  These  are 
mixed  in  varying  proportions,  very  carefully  selected, 
as  too  much  of  one  chemical  will  make  the  enamel 
crack  off,  and  too  much  of  another  will  make  the  enamel 
melt  too  soon,  or  take  too  much  heat  to  fuse  on  to  the 
ground  enamel  while  in  the  furnace. 

One  type  of  heating-unit  made  under  Byng  and 
other  patents  has  the  resistance  wire  crimped  in  a 
machine  and  then  formed  into  the  required  shape. 
This  is  a  wire  crimped  and  curled  just  as  it 
would  be  applied  upon  the  ground  enamel  and 
after  being  covered  with  the  surface  enamel,  connection 
is  made  to  the  resistance  by  means  of  the  coppers 
attached  to  the  ends. 

Generally,  cast  or  sheet  iron  is  used  as  the  base.  In 
another  type  of  heater  for  water  utensils,  made  under 
Prometheus  patents,  very  thin  platinum  foil  of  the 
desired  shape  and  resistance  is  laid  on  the  enamel 
surface  and  fired  at  a  high  temperature.  Under 
another  patent  is  also  made  a  type  of  heater  which 
is  composed  of  strips  of  mica  4-ioooths  of  an  inch 
thick,  upon  which  is  painted  an  extremely  thin  film  of 
metal,  generally  gold  or  platinum.  The  film  is  some- 
times only  i-4,5ooths  of  a  millimetre  thick,  and  is 
quite  transparent.  The  metals,  in  the  form  of  powders, 
are  mixed  with  a  flux  and  painted  on  the  mica  and  then 
fired  in  a  furnace. 

These  films  can  be  produced  at  100,000  ohms  re- 
sistance, and  are  usually  made  to  consume  not  more 
than  70  watts,  this  being  equivalent  to  a  temperature 
of  450  deg.  C.  The  films  can,  of  course,  be  painted 
as  thin  and  narrow  as  desired.  When  a  strip  of  mica 
has  a  film  deposited  on  one  side,  it  is  covered  with  another 
strip  of  mica  and  secured  by  a  thin  metal  frame, 
which    has   a  very  small  capacity  tor  heat.    When 


used  for  warming  a  room,  these  units  are  fixed  in  a 
metal  framework  which  connects  them  in  a  parallel 
so  that  if  one  breaks  down  the  others  will  continue 
to  give  out  heat.  In  this  system  enamel  and  porcelain 
is  used  up  to  250  deg.  C,  but  beyond  this  temperature 
mica  is  used  as  the  insulating  base. 

DIPPCRKNT  8V8TKM8  DBSCRIBKD. 
In  the  Parvill6e  and  Le  Roy  systems,  another 
direction  is  taken  altogether  iii  the  application  of  the 
heating  effect.  The  heating  units  are  compoeed 
of  a  mixture  of  silicates  and  metal,  cast  into  bars,  or 
of  bars  of  agglomerate  silicon.  These  bars  of  agglomer- 
ate silicon  are  enclosed  in  glass  bulbs  and   the  air 


FIG.    I.     SECTION   OF  ELECTRIC   HEATER 
ON  OUGRIMOFF  SYSTEM. 

exhausted.  These  are  then  fixed  in  frames  and  used 
as  radiators  or  heaters.  In  the  case  of  the  bars  of  metallo- 
ceramic  composition  of  the  Parvillee  system  they 
can  be  made  of  any  desired  resistance  within  reasonable 
limits,  and  then  brazed  on  to  brass  springs,  which 
take  up  the  expansion  of  the  bars,  and  to  which  con 
nection  can  be  made.  This  metallo-ceramic  com- 
pound can  be  made  into  any  shape  desired,  which 
enables  it  to  be  used  for  many  electric  heating  purposes. 
In  the  Schindler- Jenny  system  the  resistance,  com. 
posed  of  wire,  foil,  or  tape,  is  formed  into  the  required 
shape  and  covered  with  porcelain  clay,  after  which  it 
is  fired  in  a  furnace,  and  then  round  the  whole  is  cast 
a  metallic  shell  of  aluminium,  copper,  bronse,  or  any 
other  suitable  metal,  which  makes  the  whole  a  mechani- 
cally strong  homogeneous  mass.  The  units  are  made 
into  various  shapes,  flat,  with  or  without  ribs  on  either 
or  both  sides,  but  for  some  types  of  radiators  they  are 
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^a»t  into  a  circular  shape  with  ribs  on  the  circum- 
ference, connection  to  the  resistance  being  made  by 
three  contact  pins  projecting  through  three  holes  in  the 
sheU. 

CAItBOM     USED    A3     REafSTAiiee    MATERIAL 

III  many  instances,  carbon  is  used  as  the  resistance 
■ttMid]  as  in  curling  irons,  in  which  a  thin  pencil  oi 
carbon  consuming  25  watts,  is  placed  in  the  circular 
*ongue,  which  is  usually  made  ol  aluminium.  A  pencil 
of  carbon  is  also  used  in  one  of  the  latest  types  oi 
radiators,  which  consist  oi  lamps  about  10  in.  long  and 
2^  in.  in  diameter.  The  contained  carbon  filament  is 
about  i-i6tb  in »  in  diameter,  and  about  13  in.  long, 
being  bent  in  the  middle  to  form  a  single  loop,  each 
lamp  consuming  about  250  to  300  watts,  with  usually 
four  lamps  in  each  radiator. 

Furnaces  of  the  Borchers  type  also  use  a  carbon 
pencil  as  the  resistance.  A  small  pencil  of  carbon 
2  in.  long  and  J  in.  diameter  with  conical  ends  is  held 
in  position  by  two  very  large  carbon  rods  having 
conical  recesses  in  the  end  of  each.  When  a  current 
is  passed  through  the  combination,  the  pencil  of 
carbon  is  elevated  to  a  white  heat,  fusing  the  mass  of 
material  which  has  previously  been  spread  round  it. 

The  following  tahit:  is  mleresting  .»s  showing  the 
eliiciency  of  various  sources  of  light  :^ 

Epirimry  nf  Various  Sft^iff'tt  of  LighL 


Source  ol  Light 


CftTidlti 

^  ^Oil  lAitip 
^ctrokym  lamp 
Avgftnd  gu.  lump 
Electric  glow  Itmp 
Etectrie  »rc  ... 
Magnaiiiim  wire 
Hbcirie   ilUcharge 


Total  ConnuEDption 
of  Energy  in  WnU 
requLTKl  to  producf 
*  light  of  on«  C»ndl|«. 


m 

5? 
42  S 


wnttR 


HftLio  of  LuEninout  to 
(Ol«l  HMkAttaO,  or 

Luminoua  ESLaeaay. 


2  to    3  pet  wrnt. 

3        ., 
3 

3  to    7 
&  to  15 

53       „ 


One  of  the  most  useful  sources  of  heat  is  the  electric 
arc,  which  is  used  extensively  in  many  metallurgical 
and  chemical  processes.  1 1  is  also  used  in  a  few  domestic 
and  similar  appliances.  Professor  Ougrimoi?,  of 
Moscow^,  has  designed  a  water  heater  of  98  per  cent, 
efficiency,  in  which  he  uses  the  electric  arc  to  splendid 
advantage  (6g.  i).  This  heater,  which  can  be  used 
for  many  chemical  processes  and  distilleries^  consists 
of^a^crucible  of  cast  iron  in  the  bottom  of  which  is  placed 
powdered  graphite.  Above  this  crucible  and  regulated 
by  a  wheel  and  worm -screw  is  a  large  carbon  rod, 
which  is  connected  to  the  positive  pole,  tlie  crucible 
being  connected  to  the  negative  pole,  so  that  when  the 
arc^is  set  up,  the^greater  heat  will  be  produced  in  the 


crucible.  The  heating  chamber,  chiefly  consisting 
of  the  crucible,  is.  with  the  exception  of  the  top. 
surrounded  by  the  water  to  be  heated,  and  when  the  arc 
is  struck,  the  resistance  of  the  graphite  is  sufficient  to 
prevent  short  circuits.  The  arc  is  also  used  in  soldering 
irons  which  are  made  under  the  Byng  patents 
in  this  country.  The  arc  is  allowed  to  play  between 
the  carbon  rod  and  copper  bit,  and  heats  up  the  latter 
to  a  temperature  sufficient  for  use  on  large  work* 
The  enamel  system  oi  heating  is  certainly  the  most 
prominent. 


ti 


>_^l 


FIG.    2,      ELECTRIC   WELDIKG    MACHINE. 

Another  type  of  electric  heater  which  is  well  worth 
mentioning,  and  that  is  the  electric  welder    (fig.    5), 

The  heating  effect  being  proportional  to  the  square 
of  the  current,  by  transforming  a  high  pressure  current 
of  small  amperage  down  to  one  of  low  pressure  and  high 
amperage,  it  can  tie  used  to  soften  or  melt  any  metal 
required.  From  1 0,000  to  40^000  amperes  per  square 
inch  are  generally  allowed  for  wcldmg  purposes. 
This  welder  is  an  automatic  one  for  welding  the  links 
of  chains.  The  chain  is  fed  in  at  one  side  with  open  links 
and  leaves,  the  other  side  with  the  ends  of  each  link 
welded.  Automatic  welders  are  made  by  this  firm 
for  welding  bars,  rings,  spokes  to  wheels^  and  orna- 
mental work  on  to  their  frames. 

A  welding  transformer  weighing  i  ,o(X>  lb,  is  used  for 
softening  Harveyised  armour  plates  upon  which  some 
work  is  required  to  be  performed  after  they  have  been 
hardened  and  placed  in  position.  Ihe  current  is 
gradually  raised  to  about  10,000,  and  with  a  surface  of 
J  square  inch,  then  gradually  decreased  so  that  the 
portion  heated  shall  be  soft  when  the  current  is 
entirely  switched  off. 

A  method  used  for  raising  bars  of  metal  to  a  welding 
temperature  is  to  dip  them  into  a  lead-lined  tank  con- 
taining an  aqueous  solution  such  as  potassium  carbonate 
or  b  orax,   and   the  heat  caused   by  the  high  resistance 
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film  of  hydrogen  which  is  evolved  at  the  positive  pole 
to  which  the  rod  of  iron  is  connected,  soon  raises  it  to 
a  temperature  sufficient  to  melt  the  metal  and  cause  it 
to  run  off  from  the  end  of  the  bar. 

TRAMWAY     OVERHEAD 
EQUIPMENT. 

At  the  meeting  of  the  Tramways  and  Light  Rail- 
ways Association,  held  in  the  lecture  room  of  the 
Society  of  Arts  on  Friday  last,  a  paper  was  contributed 
by  Mr.  H.  M.  Sayerson  this  subject.  With  regard 
to  the  trolley  wire,  the  author  points  out  that 
its  support  and  proper  position  is  the  principal 
object  of  the  whole  work.  As  to  the  best  size,  the 
conditions  are  too  complex  to  lay  down  any 
general  rule,  but  where  the  conditions  are  ver^^  severe 
it  is  better  to  employ  one  of  the  bronze  alloys  rather 
than  a  copper  wire  of  larger  size.  On  the  subject  of 
position  of  the  wire  in  relation  to  track,  but  assuming 
that  centre  wiring  is  adopted,  span-wire  construction 
will  be  the  prevailing  type.  The  flexibility  of  span- 
wire  construction  greatly  reduces  the  blow  upon  the 
ears.  The  soldered  ear  is  the  best  form  of  attachment 
for  the  trolley  wire.  Section  insulators  present  a 
combination  of  difficulties,  and  junction  special- work 
fillings  recjuire  careful  attention.  The  cost  of  overhead 
work  varies  more  than  it  should,  but  the  author  is  of 
opinion  that  thoroughly  good  span-wire  work  for 
either  double  or  single  lines  can  be  erected  for  ;£  1,200 
per  route  mile  at  a  fair  profit  to  the  contractor. 

RIVER  HOOGHLY  NAVIGATION. 

At  the  ordinary  meeting  of  the  Institution  of 
CivU  Engineers  on  Tuesday,  the  17th  January,  1905, 
Sir  Guilford  L.  Molesworth,  K.C.I.E.,  Presidert,  in 
the  chair,  the  paper  read  was  "  The  River  Hooghly," 
by  Mr.  L.  F.  Vemon-Harcourt,  M.A.,  M.Tnst.C.E.  The 
following  is  an  abstract  of  this  paper  : — 

The  River  Hooghly,  which  provides  the  navigable 
approach  to  Calcutta,  the  capital  of  India,  is  the  most 
western  outlet  of  the  Ganges  delta.  It  possesses  the 
special  interest  of  occupying  an  intermediate  position 
between  tid'^less  and  tidal  rivers  ;  for,  whilst  forming 
one  of  the  many  branches  of  the  Ganges  delta,  like 
the  branches  of  the  tideless,  deltaic  Mississippi,  D.anube, 
and  Nile,  it  flows  through  an  expanding  estuary  into 
the  sea,  like  the  tidal  Seme,  Elbe,  and  Rhine. 

On  entering  the  estnary,  there  soon  ceases  to  be  any 
regularly  defined  navigable  channel ;  and  the  coarse 
selected  for  the  buoyed  channel,  through  a  series  of 
kmg,  deep,  pools  separated  by  wide  shoals,  or  bars,  over 
which  the  depth  is  under  three  fathoms  at  the  lowest 
low  water,  is  merely  the  line  which  best  combines 


the  greatest  available  depth  with  stabiUty  and  shelter. 
Various  proposals  have  been  made  at  different  times 
for  the  improvement  of  the  river,  comprising  practi- 
cally all  the  various  methods  available  for  the  purpose, 
namely,  diversion  of  tributaries,  diversion  of  the  river 
across  bends,  regulation  of  the  river  by  training  works 
and  training-walls,  dredging,  and  dredging  and  regula- 
tion works  ;  but  hitherto,  beyond  a  few  experimental 
spurs  constructed  in  the  Moyapur  reach  about  1866. 
no  improvement  works  have  been  carried  out. 

There  do  not  appear  to  be  any  pecuUar  conditions 
in  the  case  of  the  Hooghly  rendering  it  incapable  of 
improvement  at  the  worst  shoals  above  its  estuary, 
as  has  been  often  asserted  ;  and  it  is  hoped  that  a  care- 
ful study  of  the  physical  conditions  of  the  river,  ren- 
dered possible  by  the  excellent  charts  published  during 
the  last  twenty  years,  may  lead  to  a  satisfactory 
solution  of  the  problem  as  to  the  best  means  of  improving 
the  river  for  navigation. 

THE  SMOKE  PROBLEM- 

At  the  monthly  meeting  of  the  Institution  of  Engi- 
neers and  Shipbuilders  in  Scotland,  there  was  an  = 
interesting  discussion  on  Mr.  E.  J.  Rowan's  recent  paper' 
on  this  subject. 

Mr.  Andrews  pointed  out  that  the  various  authorities 
quoted  by  Mr.  Rowan  in  connection  with  the  principles 
of  combustion  did  not,  he  thought,  agree  very  well, 
except  on  the  point  that  there  should  be  a  good  supply 
of  air.  He  did  not  know  if  any  of  the  authorities 
quoted  were  agreed  as  to  where  the  air  should  be 
admitted,  and  that  was  the  very  point  that  they 
knew  least  about  in  the  actual  stoking  of  furnaces. 
The  stoker  had  no  means  of  knowing  how  much  air 
was  admitted  or  how  it  was  admitted,  and  with  a 
door  in  front  of  him  he  just  pitched  in  coal  as  the  fire 
required  it.  How  could  they  expect  to  get  much 
else  but  black  smoke  under  such  conditions.  The 
stoker  ought  to  be  able  to  take  an  interest  in  what  was 
happening  during  the  process  of  combustion,  and 
there  should  be  some  means  to  enable  him  to  see  what 
was  going  on. 

Mr.  Gillespie    thought    they  should    concern    them- 
selves less  with   the  smoke  problem  and   turn  their 
attention  more  in  the  direction  of  the  utilisation^of 
smoke.     Smoke,  of  course,  was  gas,*  and  that  gas  had 
been    used    in    connection    with    blast-furnaces,    etc. 
He  thought  it  would  be  quite  possible  and  economical  ' 
in  the  case  of  a  work  where  there 'were  five  or  six 
steam  boilers  to  pat  down  a  plant  for  the  recovery 
of  the  tar  and  ammonia.     The  fnll  value  of  the  coal 
might  be  got  from  the  recovery  obtained  under  Mic^  ' 
a  system. 
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STIRUNG   WATER-TUBE   BOILER, 


I 


At  the  meeting  of  the  Stafifordahire  Iron  and  Steel 
Institute  on  the  21  si  inst.,  Mr.  Cyril  E,  Tarbolton  read 
a  paper  on  "  The  Stirling  Waier-Tnbe  Boiler/'  with 
note^  on  the  purification  of  feed  water  by  the  thermal 
system.     The  following  is  an  abstract  of  the  paper. 

The  author  pointed  out  that  the  chief  points  to  be 
aimed  at  in  the  design  of  generating  plant  are  economy 
of  working,  economy  in  maintenance,  economy  in 
first  cost,  and  safety.  In  Mr.  Bryan  DawKin's  work 
"The  Heat  Efficiency  of  Steam  Boilers,"  it  appears  that 
while  107  tests  of  Lancashire  boilers  give  an  average 
efficiency  of  624  per  cent.,  the  Stirling  boiler  shows 
an  efficiency  of  76'G  per  cent.»  and  an  average  of  the 
ten  tests  on  SlirUng  boilers  given  in  table  on  page  204 
shows  75  "H  percent,  efficiency.  In  this  connection  the 
extremely  hi^h  elBciency  of  the  boiler  fixed  at  the 
Shetheld  Corporation  Lighting  Station  shotdd  be  men- 
tioned. Koughly  speaking,  it  may  be  said  that  with  a 
water  lube  boiler,  the  same  elUciency  will  be  obtained 
as  wnth  a  Lancashire  lioiler  and  economiser.  wliile 
much  larger  units  can  be  employed,  re<lucing  the 
first  cost  very  considerably.  There  is  also  a  saving 
in  floor  space  with  the  Stirling  boiler. 

An  ingenious  mechanism  for  cleaning  water-tube 
boilers  is  described  in  detail  by  the  author.  It  consists 
of  a  small  turbine,  the  rotating  parts  of  which  carry 
arms  and  cutters.  The  whole  turbine  is  dropped 
into  the  tube  Jrotn  the  upper  end,  and  is  connected 
by  li  in.  hose  pipe  with  the  feed  pump  or  other  water 
system  at  from  100  to  140  lb.  pressure.  The  water 
having  been  turned  00,  the  turbine  is  caused  to  rotate 
at  a  high  rate  of  speed,  and  the  tapping  motion  of  the 
arms  rapidly  removes  the  scale  from  the  tubes  :  while 
the  exhaust  water  washes  this  down  in  advance  into 
the  lower  drum. 

The  Stirling  boiler,  which  is  of  the  vertical  tube  type, 
consists  eiisentially  of  three  steam  drums,  and  two  mud 
drums,  connected  by  four  main  banks  or  tubes.  The 
tubes,  3|  in.  diameter,  are  of  weldless  steel,  and  are 
simply  expanded  into  the  drums.  They  are  all  bent 
to  the  same  radius,  being  curved  at  each  end  so  that 
they  enter  the  drums  radially. 

The  front  and  central  steam  drums  are  connected 
both  above  and  below  the  water  level,  while  the  central 
and  back  steam  drums  are  connected  above  the  water 
level  only.  The  two  mud  ilrums  a^-e  connected  to- 
gether. 

The  three  steam  drums  are  carried  by  a  steel  framing 
and  from  them  the  water  drums  are  suspended.  Tliese 
are  k^.-pt  quite  clear  of  the  side  walls  and  foundations, 


so  that  thty  :\re  free  to  rise  and  fall  with  the  expansion 
of  the  tubes.  In  practice  these  drums  drop  about 
^  in.  from  th»?ir  position  when  cold.  Another  point 
to  be  observed  is  that  owmg  to  the  spring  in  the  curved 
lubes,  any  ten*lency  there  may  be  to  unequal  expansion 
in  the  same  bank  of  tubes,  does  not  lead  to  leaky  joints, 

omrmts  or  construction. 

The  feed  water  enters  the  boiler  at  the  back  steam 
drnni,  at  a  part  most  remote  from  the  lire,  and  since 
there  is  no  uncler-'.vater  connection  with  the  central 
steam  dnim.  its  pissage  must  necessarily  be  down 
the  last  bank  of  tubes,  where  it  is  gradually  heated 
up,  causing  most  of  the  scale  to  be  deposited,  the 
sediment  filling  into  the  rear  water  drum.  The  water 
in  the  front  section  over  the  fierce  heat  of  the  fire  is 
thus  left  clean,  and  the  life  of  the  tubes  j^reatly  pro- 
longed  thereby.  This  arrangement  of  the  feed  enables 
water  to  be  used  wliich,  under  ordinary  circumstances, 
w^ould  be  quite  unsuitable  for  tubulous  boilers. 

Owing  to  this  constrnetion  the  circulation  is  practi- 
cally perfect,  as  the  tubei  are  nearly  vertical  and  each 
has  a  free  outlet  into  the  steam  drums.  In  the 
horizontally  inclined  type  of  watrr'tuHc  boiler,  the 
tubes  are  certainlv  straight  so  far  as  clean  in  e  is  con- 
cerned, but  considered  from  the  point  of  xiew  of  circu- 
lation, the  Stirling  boiler  has  a  distinct  advantage,  since 
there  are  no  right-angle  turns,  due  to  headers,  etc.. 
that  have  to  be  negotiated. 

The  nearly  vertical  position  of  the  tube  gives  an 
exceedingly  large  combustion  chamber,  and  it  may 
also  be  noted  that  the  tubes  are  staggered  to  split 
up  the  hot  gases,  while  all  the  surfaces  subject  to 
pressure  are  cylindncal. 

The  boiler  is  also  remarkably  free  from  any  tendency 
to  prime.  A  test  was  made  by  Professor  Ewing  on  the 
Stirling  boilers  supplied  to  the  Hrompton  and  Kensing- 
ton Electric  Supply  Company,  in  order  to  show  the 
maximum  evaporation  thrit  could  be  obt.iined  with 
forced  dm  ugh  t.  This  worked  out  at  7-4  lb.  water 
per  square  foot  of  h.s.  per  hour,  or  nearly  double  the 
normal  capacity,  and  the  amount  of  moisture  in  the 
steam  wa^i  only  'of^$  per  cent. 

As  an  example  of  the  ease  with  which  tubes  may 
be  scaled  by  the  turbine  cleaner,  the  author  was  recently 
informed  by  the  engineer  of  a  large  steel  works  in 
Sheffield  that  at  the  end  of  a  six  months'  run,  three 
men  wntb  a  turbine  are  able  to  thoroughly  clean 
a  Stirhng  boiler  of  a  size  equal  to  two  30  by  B  Lanca- 
shire boilers  in  one  day- 
Stirling  boilers  are  also  made  with  three  steam  drums 
and  one  mud  drum  for  marine  work,  and  for  use  where 
space  is  restricted  ;    anil  again  with  two  steam  drums 
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and  one  mud  drum  for  small  powers.  About  2{  million 
h.p.  of  Stilling  boilers  are  now  in  use  throughout  the 
world. 


RKSULTS    FBOM    BOILERS    WORCINO    WITH    WASTE  FURNACE 
HEAT. 


A  SHAFT  SIGNALUNG  DEVICE. 


BY  ■.   H.   OARTHWAITB. 


L 

2. 

8. 

4. 

ComUh 
Boiler  and 

Tube, 
welding 
Fumaoe. 

PuddUlog 
Fomaee. 

1 

Stirling     StirUng 

Boiler        BoUer 

and            and 

Paddling  Reheating 

Fomaoe.    Furnace. 

1 

OwaUonofTMtliihoara 

Mean  of  3 
Ihrulele 

i 

24 

21 

12*42 

510 

1.710 
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14 

10  5 

10*5 

_ 

Ratio:  HeaUng  rarCMe  to  Grate 
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36-5  to  1 

162-8  to  1 

162-8  to  1 

- 

Total  Coal  luediB  11m.     .. 

660 

12.401 

11,760 

7,740 

Coal  used  per  boar  in  Ibe. 

660 

530 

401 

621 

..T.. 

03,310 

94,170 

46,640 

Water  eraporated  per  hoar  in  Ibe. 

1.710 

3,800 

3.020 

8.840 

Water  per  eq  ft  of  H.S.  per  hour 

3-36 

2-27 

21» 

21J2 

ATenge  water  per  boor  per  lb.  of 

S« 

7-6« 

8-0 

6-06 

Temperature  of  Feed  in  Fahrenheit 

BOO 

180* 

isy 

6O0 

Fkhrenhtlt      

- 

870* 

300° 

406O 

No.  1  repaeeenta  tiM  nanlte  from  a  Cocnlah  Birflar  flred  with  waste 
boat  from  a  Ta  he- welding  Furnace  at  Great  Bridge.    Fuel :  Laige  Coal. 

Noe.  2  «nd  8  — Ttete  from  a  pair  of  Stirling  Bollere  working    from 
Paddling  Fumacea  near  Leeds.     Fuel :    Yorkahue  Slack  and  Steam  Jet 


Nou  4  —Tent  from  a  SUriIng  Boiler  and  Sleol  Be-beattng  Fornaca 
Faal :  Black  and  Steam  Jet  draught. 


In  the  thermal  method  of  treatment  descnbed  by 
the  author,  the  feed  water  is  subjected  to  practically 
the  same  conditions  as  will  obtain  in  the  boiler  itself. 
The  temperature  is  raised  by  live  steam  to  nearly  that 
of  the  water  in  the  boiler,  with  the  result  that  the  car- 
bonates and  greater  part  of  the  insoluble  sulphates 
are  precipitated  (where  these  exceed  16  g^.  per  gallon) 
jost  as  they  would  be  in  a  boiler. 


By  permission  of  Mr.  J.  Clifton  Robinson,  M.I.M.E., 
a  visit  of  the  Members  of  the  Tramways  and  Light 
Railways  Association  to  the  Works  of  the  London  United 
Tramways  has  been  arranged  to  take  place  early 
in  Pebmary.  The  Association  has  already  visited  the 
power  stations  of  the  principal  electric  railways  in 
London. 


A  paper  on  this  subject  was  read  before  the  last 
meeting  of  the  Institute  of  Mining  and  Metallurgy. 

The  writer  would  like  to  mention  a  mechanical 
dev-ice  which  he  came  across  many  years  ago  in  Mexico, 
and  whxh  he  has  since  used  with  great  satisfaction, 
especially  in  shafts  500  to  1,000  ft.  deep. 

The  accompanying  diagram  shows  the  arrangement 
of  this  device,  and  it  will  be  seen  that  the  bell-rope 
from  the  shaft,  whether  vertical  or  inclined,  winds 
round  a  drum  made  of  wood  with  the  sides  bolted 
on  ;  galvanised  iron  wire  rope,  |^  in.  in  diameter,  is 
generally  used.  An  L  shaped  lever  is  bolted  to  one 
side  of  the  drum,  to  one  end  of  which  is  attaehed  a 
rope  communicating  with  the  engine-room. 

A  special  feature  of  the  apparatus  is  the  counter* 
weight,  which  consists  of  an  iron  cylinder  (generally  a 
small  oil  drum),  which  can  be  filled  with  scraps  oi 
iron,  etc.,  so  that  it  just  counter-balances  the  weight 
of  the  l)ell-rope.  This  makes  it  possible  to  pull  the 
bell-rope  with  but  very  slight  exertion,  so  that  if  one 
is  riding  in  a  cage  or  bucket,  at  a  medium  speed,  it  is 
possible  to  give  a  signal  to  stop  if  necessary.  The 
counter- weight  rests  on  a  bracket  and  usually  a  gnaid 
is  placed  around  it  so  as  to  prevent  the  possibility 
of  its  tipping  over. 

With  this  device,  moreover,  a  gong  can  be  satisfactorily 
used,  for  overstraining  is  prevented  by  the  lug  A  on  the 
signal  drum. 


CottrtAHmttfMt 


FIG.    I. 


AKSANQBMBinr  OV  SHAFT   SKWAL 
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STREET  LIGHTING  BY  ELECTRICAL 
ARC  LAMPS. 


At  the  meeting  of  the  Glasgow  Local  Section  of  the 
Institution  of  Electrical  Engineers,  held  at  Glasgow  on 
the  loth  inst.,  Mr.  H.  B.  Maxwell  read  a  paper  on  this 
subject,  of  which  the  following  is  an  abstract  : — 

The  chief  reason  that  arc  lighting  has  not  been 
more  extensively  used  for  street  hghting  is  that  station 
engineers  do  not  charge  low  enough  rates  to  make  it 
commercially  practicable,  probably  because  they  do 
not  reaUse  that  street  Ughting  has  a  load  factor  of 
over  42  p>er  cent. 

If  arc  Ughting  is  adopted  the  following  points  should 
be  considered  :  size  and  type  of  lamp  to  be  used  ; 
height  of  lamp  from  ground  ;  distance  between  lamps  ; 
p>osition  of  lamps  ;  whether  trimming  shall  be  with 
lowering  gear  or  ladders  ;  whether  circuits  should  be 
connected  to  distributors  or  not  ;  switching  gear,  etc., 
in  the  poles,  and  charge  to  be  made  per  lamp  per 
annum. 

The  first  point  to  be  considered  is,  whether  open  or 
enclosed  arc  should  be  used.  The  open  type  is  much 
superior  for  street  lighting,  as  it  is  much  cheaper  to 
maintain,  and  the  colour  of  the  light  is  very  much  better. 
Only  five  enclosed  lamps  can  be  run  in  series  on  480 
volts,  as  against  ten  open,  if  allowance  is  made  for 
the  resistance  of  cables,  etc..  and  a  6-ampere  enclosed 
lamp  does  not  give  as  much  light  as  a  lo-ampere 
open.  Enclosed  lamps  also  do  not  run  well  in  series. 
The  author  is  of  opinion  that  the  lo-ampere  open  type 
arc  lamp,  pendant  from  a  swan  neck  or  bracket,  in 
all  streets  will  be  found  most  satisfactory.  Globes 
should  undoubtedly  be  plain  opalescent  of  such  a 
density  that  the  carbons  are  quite  visible  during  the 
daytime. 

The  height  of  a  10  ampere  arc  from  the  ground 
level  should  be  20  ft,,  and,  except  in  streets  with  very 
fast  and  heavy  trafhc  the  distance  apart  is  not  of  such 
importance  as  that  lamps  should  invariably  be  placed 
at  street  corners  so  as  to  get  the  maximum  efficiency 
from  the  lamps.  In  main  streets,  where  there  are 
tramways,  the  lamps  may  be  placed  from  60  to  80  yards 
apart  to  suit  the  comers  ;  in  less  frequented  streets 
this  may  be  increased  to  90  yards  ;  and  in  side  streets 
to  100  yards,  or  even  more  in  special  cases. 

The  author  is  of  opinion  that  it  is  most  necessary 
to  control  the  street  arc  circuits  direct  from  the  station 
by  separate  feeders.  It  is  essential  to  have  in  the  base 
of  every  pole  at  least  an  isolating  switch  and  a  sub- 
stitutional resistance.  The  latter  are  very  necessary, 
as  without  them  the  circuits  are  liable  to  be  seriously 
overrun  in  the  event  of  lamps  failing,  owing  to  shortness 


of  carbon  or  other  causes.  An  automatic  cut-in  must 
of  course,  be  provided  either  in  the  lamp  itself  or  in 
the  base  of  the  pole,  in  order  to  substitute  the  resistance 
when  the  lamp  fails.  The  author  prefers  the  latter 
position,  as  the  cut-in  is  then  more  accessible  and  a 
third  wire  up  the  pole  is  unnecessary. 

CAPITAL   COST    FIQURE8. 

The  capital  cost  of  installing  400  lo-ampere  arc 
lamps,  with  poles,  resistances,  cables,  roadwork,  switch- 
gear,  etc..  will  be  about  ;^24,ooo,  so  that  the  annual 
cost  per  annum,  including  all  charges,  will  be — 

Total,         Per  lamp. 
7  per  cent,  interest,  sinking  fund 

and  depreciation,  on  ;^24,ooo  ^'1.680  o  o  ;^4  4  o 
Carbons — 75,ooopairsat  ;^4  los.  337  5  o  o  16  10 
Wages — five    trimmers,    repair 

hand,  and  mate  ..  ..        455  o     o     i      2     9 

Repairs,  painting,  etc   .  .  .  .        100  00050 

672,000  units  at  id.  per-unit     ..     2,800  00700 


i'^^ll^     5 
Sav 


o  ;fi3     8     7 
.      13  10     o 


It  may  be  noted  that  charges  on  capital  and  for 
current  will  form  over  80  per  cent,  of  the  total  cost  of 
the  lamp  if  id.  per  unit  is  charged  for  current.  It  is 
therefore  to  these  two  items  the  author  looks  for  any 
large  reduction  in  price,  although  it  is  essential  that 
the  other  items  should  be  kept  down  if  cheap  arc  lighting 
is  required. 

Seven  per  cent,  should  be  allowed  for  interest, 
sinking  fund,  and  depreciation. 

The  only  items  that  should  be  included  in  the  charge 
for  current  for  street  Ughting  are  the  works  costs, 
exclusive  of  wages  (which  should  not  be  increased  at  all 
by  the  addition  of  a  street  lighting  load),  and  interest, 
sinking  fund,  and  depreciation  on  the  capital  cost  for 
boiler,  generator,  and  condenser  plant.  The  cost 
of  all  cables,  feeders,  and  switchboards  has  already 
been  debited  against  the  capital  cost  of  the  street 
lighting,  so  that  £^0  per  kilowatt  demanded,  even  after 
providing  for  a  small  amount  of  spare  plant,  will  be 
more  than  sufficient  to  cover  the  increased  cost  of 
station  plant  due  to  the  street  Ughting.  Eight  per 
cent,  interest,  etc.,  on  this  sum  will  be  a  charge  of 
;£3  4s.  per  kilowatt  per  annum,  which,  at  3,500  units  per 
kilowatt  per  annum,  works  out  at  o-22d.  per  unit.  Any 
other  items,  such  as  insurance  or  office  costs  that  may 
be  increased  by  the  addition  of  street  Ughting,  will  be 
amply  provided  for  by  o*03d.,  so  that  a  station  can 
supply  for  street  Ughting  at  the  foUowing  rate :  works 
costs —  wages +o*25d. 
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If  considered  necessary  a  small  addition  to  this  price 
may  be  added  for  profit  (every  o*id.  adding  ;£28o 
to  the  revenue  from  four  hundred  lamps),  but  in  the 
author's  opinion  no  such  increase  is  necessary,  as  the 
decreased  cost  per  unit  of  coal,  stores,  and  repairs 
(especially  the  last  item),  owing  to  the  much  better 
load  factor,  will  in  itself  cause  a  considerable  profit. 
Thus,  if  the  increased  load  factor  reduces  these  costs 
by  only  a  farthing,  a  profit  of  I700  will  accrue  from 
the  672,000  street -lighting  units,  in  addition  to  that 
realised  from  the  whole  units  generated  from  the 
station. 

THB    PARTIOK    8V8TBM    OF    STREET    LIQHTINQ. 

A  description  of  the  arrangements  made  in  Partick 
is  given  by  the  author  :  The  lamps  adopted  are  all 
of  the  I2i-ampere  open  type,  run  ten  in  series  on  the 
outers  of  the  three-wire  system  at  480  volts,  and 
number  in  all  290,  which  number  is  shortly  to  be  increased 

to  300- 

The  distance  at  which  the  lamps  at  present  in  use 
can  be  placed,  while  at  the  same  time  maintaining  a 
good  light,  is  surprising.  In  several  streets  the  lamps 
are  placed  as  far  apart  as  180  yards,  and  the  result  is 
excellent. 

If  in  any  circuit  the  lamps  are  particularly  far  apart, 
the  circuit  is  overrun  at  13  amperes,  which  gives  a 
considerable  increase  in  candle-p>ower,  or,  if  in  others 
they  are  close  together,  the  circuit  is  run  at  12  amperes. 
This  method  of  regulating  the  circuits  is  not  generally 
made  use  of,  but  it  is  very  effective,  and  it  has  been  found 
that  the  extra  current  in  no  way  hurts  the  lamps. 
that  no  special  adjustment  is  necessary  for  only  J-am- 
pere  variation  from  the  normal,  and  that  even  at  13 
amperes  the  carbons  last  for  more  than  two  days  even 
in  the  middle  of  winter. 

The  arc  circuits  are  entirely  run  with  7-16  twin 
lead-covered  wires  laid  soUd,  the  two  conductors  being 
insulated  with  different  coloured  papers,  so  that  they 
may  be  distinguished.  The  cables  are  looped  in 
and  out  of  each  pole,  cut  and  all  the  ends  sealed  in 
ooe  sealing  chamber.  Two  wires  of  one  colour  are 
connected  into  the  isolating  switch,  the  two  of  the  other 
colour  being  joined  together  by  a  detachable  connec- 
tor. By  this  means  every  length  of  cable  between  poles 
can  be  tested  separately. 

Contiguous  lamps  are  connected  alternately  on 
the  red  and  white  conductors,  and  where  the  ends  of 
two  circiiits  of  ten  lamps  are  close  to  each  other  the 
two  circiiits  are  connected  in  series,  thus  forming, 
two  separate  single-wire  drcoits.  with  contigaons 
lamps  OQ  different  drcuits.  The  drcoits  have/  as 
lir  as  possible,  been  run  in  this  manner,  so  that  when  a 


fuse  blows  only  every  alternate  lamp  is  out  till  it  has 
been  replaced. 

The  circuits  are  supplied  from  feeder  pillars,  which 
each  control  from  four  to  six  circuits,  in  which  the 
fuses  and  line  resistances  are  placed,  these  being 
supplied  from  the  station  by  independent  feeders 
and  from  separate  bus  bars.  The  street  Ughting 
is  started  on  separate  machines  from  the  ordinary 
supply,  and  afterwards  paralleled  on  to  the  main 
bars,  thus  obviating  any  irregularity  in  the  ordinary 
Ughting  due  to  switching  on  several  circuits  at 
once.  As  the  machines  are  separated  out  again  a 
dawn  and  shut  down  on  the  load,  the  feeder  switches 
are  only  separated  in  the  case  of  emergency,  which 
is  a  great  saving  to  the  switches,  as  the  arc 
formed  when  opening  arc  circuits  at  500  volts  is  ex- 
cessive owing  to  induction.  Also  if  at  any  time  an 
arc  circuit  or  feeder  is  earthed  so  that  a  fuse  will  not 
hold,  all  that  is  necessary  is  to  open  the  paralleling 
switch  and  run  with  one  p)ole  earthed  till  the  fault  is 
remedied.  If  the  earth  is  on  a  circuit  it  can  then  be  easily 
isolated  by  testing  at  each  lamp  to  earth  with  a  volt 
meter.  This  arrangement  is  very  useful,  as  a  negative 
carbon  dropped  through  is  sufficient  to  cause  earthing 
on  arc  circuits. 

To  emphasise  the  importance  of  electric  street 
Ughting,  it  may  be  stated  that,  even  in  a  comparatively 
smaU  town  Uke  Partick,  the  revenue  from  current  alone 
from  the  three  hundred  street  lamps  amounts  to 
nearly  ;i3,ooo  j>er  annum,  and  in  the  carrying  out  of 
the  scheme  some  ;^  18,000  has  been  sp>ent  with  manu- 
facturers in  this  country. 


The  Junior  Institution  of  Engineers  recently  visited 
the  works  of  the  Voelker  Incandescent  Mantle  Company 

The  works  were  kept  specially  running  for  the 
benefit  of  the  visitors,  and  aU  the  processes  of  manu 
facture  were  seen,  under  the  i^idante  of  the  general 
manager,  Mr.  Clark,  and  the  works  manager,  Mr. 
Young.  They  consisted  of  the  winding  of  the  ramie 
thread  oflf  the  spools  as  recei%  ed  at  the  works,  on  to  reels, 
for  the  weaving  machines ;  the  weaving  of  the  thread 
into  fabric  of  continuous  tul>e  formation  ;  treatment 
by  means  of  chemicals  to  thoroughly  cleanse  the 
fabric ;  cutting  into  lengths  according  to  the  ^*e  of 
mantel  required ;  sewing  on  of  the  ^tren^hemng 
end  piece;  impregnating  with  thorium  through  small 
roller  machines  ;  drying ;  seasoning  ;  collodionlzings ; 
trimming;  andbosdng.  Tlie  works  give  empLoymeiit 
to  about  400  hands,  and  the  total  output  is  30,000 
mantles  per  day. 
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'TpHE  address  on  British  commercial  prospects 
in  China,  which  Mr.  Byron  Brenan,  late 
Consul-General  at  Shanghai,  delivered  before  the 
Society  of  Arts  on  Tuesday  afternoon,  bristles 
with  information  which  ought  to  be  noted  in 
engineering  circles.  Too  much,  he  pointed  out, 
is  made  of  the  supposed  advantages  to  British 
trade  arising  from  the  opening  of  new  Treaty 
ports.  These  new  ports  do  not  attract  foreign 
traders,  for  the  simple  reason  that  the  Chinese 
trader  can  undeisell  his  European  rival.  The  ten- 
dency in  China  is  therefore  for  foreign  traders  to 
concentrate  at  a  few  centres,  and  this  tendency 
wi)l  probably  remain,  however  much  China  may 
be  opened  up,  or  the  means  of  transj)ortation 
improved.  It  is  the  volume  of  trade  rather  than 
its  local  features  which  concerns  the  British 
manufacturer,  and  in  this  respect  there  is  room 
for  immense  development  in  China. 

A    POLICY    FOR    RAILWAY    CONTRACTORS. 

It  is,  of  course,  the  construction  of  railways  ^ 
and  the  opening  of  mines  which  present  the 
best  opportunities  for  the  employment  of 
British  capital  in  China.  In  the  matter 
of  railway  construction  Mr.  Brenan  suggests 
that  the  man  who  proposes  the  rheap  and 
gradual  method  of  construction  has  the  best 
chance  of  obtaining  concessions  for  engineering 
work  in  China.  It  is  better  to  begin  with  a 
single  line,  light  rails,  wooden  bridges  and 
temporary  stations,  and  leave  the  heavy  expen- 
diture to  come  out  of  the  earnings  of  the  line 
itself.  Moreover,  it  is  policy  for  a  contractor 
to  buy  Chinese  materials  wherever  he  can,  and 
it  may  be  noted  that  the  Belgians  are  buying 
large  quantities  of  material  from  the  Govern- 
ment iron  works  at  Han-Yang  for  the  line 
they  aie  now  constructing.  On  the  subject  of 
future  British  railways  in  China  a  good  deal 
depends  on  the  results  achieved  by  the  line 
now  building  from  Shanghai  to  Nanking,  and 
passing  through  the  richest  portion  of  the 
Empire. 


THB    DEMAND    FOR    MACHINERY. 

There  was  a  time  in  China  when  Britain 
dominated  the  commercial  situation  ;  now  it  is 
far  otherwise,  our  rivals  are  not  only  very 
numerous,  but  most  unpleasantly  alert.  Hankow 
shows  a  notable  example  of  this.  The  new  trade 
is  chiefly  in  the  hands  of  French  and  German 
firms,  and  the  Germans  and  the  Belgians  have 
secured  for  themselves  all  the  Chinese  contracts 
for  machinery  of  every  description,  the  local 
arsenals,  ironworks,  and  mint  being  fitted 
with  their  manufactures.  And  the  demand 
for  mechanical  appliances  will  grow,  so  that 
unless  British  firms  are  prepared  to  lose  the 
trade  they  must  educate  China  into  a  belief  in 
British  engineering  work.  An  industry  in 
China,  capable  of  great  developments  and 
which  is  peculiarly  British  in  character  is 
coal  mining.  It  is  said  that  the  coal  fields 
of  China  would  supply  the  world  with  coal  for 
3,000  years,  and  yet  China  is  importing  coal 
at  a  cost  of  a  million  sterUng  per  amium.  Here, 
then,  is  a  field  which  appears  to  offer  unlimited 
opportunities  to  the  mining  man  and  the  manu- 
facturer of  coal  mining  machinery. 

There  is  much  else  in  Mr.  Brenan's  paper 
which  is  interesting  and  instructive.  He  shows 
that  there  are  engineers  even  in  unregenerated 
China  ;  *he  Chinese  indeed  are  famous  bridge 
builders,  and  the  roads  on  the  banks  of  rivers 
often  give  evidence  of  engineering  skill.  Mr. 
Brenan  reveals,  too,  the  absurdities  of  China's 
fiscal  system,  and  the  need  for  a  change  of 
tactics  by  the  representatives  of  British  indus- 
tries. H'^.  believes  that  the  present  war  will 
have  a  good  effect  on  ^British  trade  with 
China.  Sir  Edward  Sassoon,  who  presided  at 
the  leccure,  dealt  with  the  poUtical  side,  but 
into  the  diagnosis  of  diplomatic  palsy,  and 
the  question  of  whether  British  occupation  of 
the  Yangtse  Valley  is  as  effective  as  it  should 
be,  it  is  not  the  province  of  Page's  Weekly 
to  follow  him. 
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LAUNCHES  AND  TRIAL  TRIPS. 


TRIALS   OF   NBW    DMDQUI. 

The  new  combined  bucket  and  pump  hopper  dredger 
Murihiku,  built  by  Messrs.  Wm.  Simons  and  Co., 
Ltd.,  of  Renfrew,  to  the  order  of  the  Agent-General 
for  New  Zealand,  has  completed  all  her  contract 
dredging  and  steaming  trials  with  satisfactory  results. 
At  the  bucket  dredging  trials  the  hopper  was  com- 
pletely filled  in  twenty-five  per  cent,  less  time  than 
stipulated  by  the  contract,  and  the  pumping  trials  were 
equally  satisfactory.  The  speed  trials  gave  a  result 
of  over  7i  knots  per  hour. 

8ELBY. 

Messrs.  Cochrane  and  Sons,  shipbuilders.  Selby. 
aunched  on  the  24th  inst.  a  steel  screw  trawler. 
Calabria,  the  principal  dimensions  being  122  ft.  by 
21  ft.  9  in.  by  u  ft.  3  in.  depth  of  hoW.  The  vessel 
has  been  built  to  the  order  of  Messrs.  The  Grimsby 
Alliance  Steam  Fishing  Company,  Ltd.,  of  Grimsby,  and 
is  being  fitted  with  powerful  triple  expansion  engines 
by  Messrs.  Charles  D.  Holmes  and  Co.,  of  Hull. 

LAUNCH   OF  A    OLAN    LINBR. 

Messrs.  W.  Doxford  and  Sons,  Ltd.,  have  just 
launched  the  large  turret  deck  steamer  Clan  Maclean 
from  their  yard  at  PaUion.  The  vessel  is  built  to  the 
order  of  the  Clan  Line  Steamers,  Ltd.  (Messrs.  Cayzer, 
Irvine  and  Co.),  Glasgow,  and  is  a  duplicate  of  several 
vessels  already  launched,  and  of  others  in  hand,  for 
the  same  firm.  The  length  is  405  ft.,  breadth  50  ft., 
moulded  depth  29  ft.  Deadweight  capacity  7,000 
tons.  Messrs.  Doxford  have  suppUed  the  engines, 
with  cyUnders  27 J,  45 i,  and  75  ;  stroke  54,  and  also  the 
three  boilers.  14  ft.  8  in.  diameter,  and  11  ft.  9  in. 
in  length. 

THE    TYNE. 

On  Monday  afternoon  there  was  launched  from  the 
yard  of  the  Northumberland  Shipbuilding  Company, 
Ltil.,  Howden-on-Tync,  the  fine  steel  screw  steamer, 
built  to  the  order  of  Messrs.  The  Navigazione  A  Vapore 
"  Napiied,"  Kagusa.  Dalmatia.  The  steamer  is 
351  ft.  long  by  46  ft.  10  in.  beam  by  27  ft.  4  in.  deep., 
and  has  been  constructetl  to  a  fine  model  with  a  view 
to  rapid  s{)ced  and  economy  in  fuel.  The  machinery 
which  will  be  supplied  by  the  North-Eastem  Marine 
Engineering  Company,  Ltd.,  will  consist  of  engines 
with  cyUnders  24  in.,  40  in.,  and  65  in.,  by  4$  in. 
stroke,  two  large  steel  boilers  15  ft.  9  in.  by  10  ft.  6  in., 
160  lb.  working  pressure. 


THE    WEAR. 

Messrs.  S.  P.  Austin  and  Son,  Ltd.,  Sunderland, 
launched  on  the  23rd  inst.  the  steel  .screw  steamer 
HerringtoH,  which  has  been  built  to  the  order  of  Sir 
James  Joicey,  Bart..  M.P.,  for  the  Lambton  CoUeries. 
Ltd.  The  vessel  is  designed  to  carry  about  1,900  tons 
deadweight  on  a  light  draft  ;  she  has  large  hatchways 
for  easy  trimming,  ample  water  ballast  in  cellnlar 
double  bottom,  and  fore  and  after  peaks  for  making 
good  Ught  passages,  and  other  features  specially 
adapting  her  for  tlie  owners'  coal  trade.  Triple  ex- 
pansion machinery  will  be  suppUed  by  Richardsons, 
Westgarth  and  Co..  Ltd. 

Messrs.  Wm.  Pickersgill  and  Sons,  Sonthwick, 
Sunderland,  launched  on  the  21st  inst.,  a  finely  modelled 
screw  steamer,  built  to  the  order  of  Messrs.  Hamilton 
Fraser  and  Co.,  Liverpool,  this  being  the  second  ship 
built  for  them  by  the  above  firm.  The  vessel  has  a 
deadweight  capacity  of  about  6,650  tons,  and  an 
exceedingly  large  cubic  capacity.  She  was  named 
Inchhorva,  and  is  to  be  engined  by  Messrs.  Geo.  Clark. 
Ltd.,    Southwick,   Sunderland. 

NEW    PASSENGER     BOAT. 

The  large  pa  ssenger  steamer  La  Madona  was  launched 
on  Monday  last  by  Swan,  Hunter,  and  Wigham  Richard- 
son, Ltd.,  which  is  being  built  for  the  Richmond 
Steamship  Company.  Ltd.  The  steamer  is  bmlt 
of  steel  and  fitted  \%'ith  twin  screws.  She  is 
430  ft.  in  length  between  perpendiculars,  by  48  ft. 
beam,  and  is  being  built  to  take  the  highest 
class  in  the  Bureau  Veritas  Register.  The  accom- 
modation for  first-class  passengers  and  a  large 
number  of  emigrants  is  very  complete,  and  nothing 
has  been  omitted  which  will  tend  to  their  comfort. 
The  steamer  is  to  be  propelled  by  twin  screw  triple 
expansion  engines,  which  are  also  being  constrocted 
by  the  builders,  and  are  expected  to  give  the  vessel  a 
speed  of  16  knots. 

HULL. 
There  was  launched  from  the  yard  of  Earle's  Sh^h 
building  and  Engineering  Company,  Ltd.,  Hull,  on 
the  1 2th  inst.,  the  Laura  steam  trawler,  bnilt  to  the 
order  of  Messrs.  Moodys  and  Kelly,  Grimsby,  lor  the 
Fleetwood  Stean^  Fishing  Company,  Ltd.  Her 
dimendons  are  126  ft.  8  in.  by  22  ft.  by  I3 IL  xo^in. 
moulded,  and  she  will  be  fitted  with  triple  taspuakm 
engines  having  cylinders  12}  in.,  32  in.,  and  3610. 
diameter,  by  24  in.  stroke,  supplied  with  steam  from 
a  large  steel  boiler  working  at  180  lb.  per  square  inch. 
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CONTRACTORS'    NEW5. 

W«  than  he  pluud  lo  InHFt;  nndw  thli  golBniB,  (rM  «f  ehkrM,  puuaulkra  of  opan  contrMM. 


CONTRACTS   OPEN. 

If  arrogate.  —  Supply  and  delivery  oj 
wckltid  steel  pipes  and  other  tnaltjrials  in 
connection  with  the  Ma  sham  Scheme 
Works;  to  be  delivered  at  Ripley  Station  of 
the  North •  Eastern  Railway.  M r.  Edward 
Wilson  Dixon,  En^jinecr^  Albert  Street. 
Harrojjate 

Bradfordi'-'Supply  ot  steel  i^irder,  tramway 
rails,  ii^ihplatest  steel  poles,  etc.  Mr. 
Fredericli  Stevens,  Town  Clerk 

tChertfiey.  ^  Construction  of  two  bridges 
across  River  Wey,  Mr.  R.  St.  George- 
Moore,  1 7f  Victoria  Street,  S.W.     ... 

Hbb^v  Vale.— Construction  of  Carno  reset- 
voir    (three    contracts).     Engineer,    Mr. 

»Geo.  F.  Deacon,  16,  Great  George  Street, 
Weslminster,  S\V 

HalifaJC.^Supply  and  erection  of  a  coal 
conveyor,  shutes,  etc.,  for  the  Tramways 
arid  Electricity  Committee,  Mr.  W.  M, 
Roger  son,  Borough  Electrical  Engineer, 
Foundry  Street,  Halifax      

Mattuden.— Erection  of  an  iron  girder 
bridge  at  Common  Mead,  Manuden, 
Essex,   for   the   Stanstead   f^tural   District 

i  Council,  Mr,  Chas.  Hicks,  Surveyor, 
Stanstead,  Esisex  
London*— Supply  of  bearing  plates  for  the 
Egyptian  DeltLi  Light  Railways,  Ltd., 
Mr.  E.  L.  Marry  at,  Managing  Director, 
2 11 -2 14,  Gresham  House,  Old  Broad  Street, 

r^ndun,  E.C .,.         

Salford,— Supply  and  erection  of  steelwork, 
wrought  and  cast-iron  work,  brickwork, 
masonry,  etc,  retjuired  in  the  recon- 
struction of  two  bridges  for  the  Building 
and  Bridges  Committee.  Engineers^ 
Messrs.  C,  S.  Alliott  and  Son,  46,  Brown 
Street,  Manchester 

Hands^vorth^  —  Supply  and  delivery  of 
power  atid  lighting  circuits  and  fittings 
for  generating  station  (^Contract  to),  Pipe- 
work, Feed-pumps,  Economiser  (Contract 
II  i),  electricity  meter:*  (Contract  i :!  J.  M r.  H . 
Ward,  Ckrk,  Handsworth,  Birmingham. 
KirKcaldy-^^An  extension  of  about  5<jo  ft. 
to  present  East  Pier  for  the  Town  Council. 
Mr,  Wm.  L.  MacendoCj  Tow  n  Clerk 

WoKing.— Supply  and  erection  of  steel  gas- 

^  holder  and  steel  tank  for  the  Wokhig  Dis- 
trict Gas  Company.  Mr.  B,  Dennett 
Holroyd,  Secretary,  5  and  6,  Great  Win- 
chester Street,  E,C 

NottiQi^ham, — Construction  of  reservoir  at 
Wilton  Hill,  Mr.  h\  W.  Davies.  Water 
Engineer,  Water  Oltices,  St,  Peter's  Square 

Todmorden,— Supply  and  lixing  complete 
at  their  Mdlwood  works  two  new  purifiers, 
25  ft.  square,  on  Green's  principle,  with 
centre  valves  complete,  lor  the  Gas 
Committee.  Mr.  H.  Hawkins,  Engineer, 
Gasworks,  Millwood,  Todmorden... 


Last  Day. 

Jan.  28 
Jan,  28 
Jan.  30 

Tan,  ji 

Jan. 31 

Feb.   I 

P^eb.  I 

Feb.  2 

Feb.  2 
Feb.  4 

Feb.  n 
Feb.  13 

Feb. 13 


Last  Da;. 
Stockport. — Overhead  equipment  of  about 
four  miles  of  electric  tramway,  and  also 
supplv  of  copper  rail  bonds,  for  the  Tram- 
ways Committee,  Mr.  A.  J.  H.  Carter, 
Borough  Electrical  Engineer,  Millgate, 
Stockport       ,.,      Feb.  16 

Cape  Clear* — ^Construction  of  breakwater, 
etc.,  according  to  plans  to  be  seen  at 
Coastguard  Station,  Baltimore.  Ottice  of 
Public  Works,  Dublin  .,  ...         ..     Feb.  i; 

Bury  (Laiics,)— Cutting  and  relilling  track 
and  laying  and  jointing  10,500  lineal  yards 
of  12  in,  diameter  cast-iron  pipes  from  Gin 
Hall  reservoir,  near  Bury,  to  Whitheld, 
and  other  relative  works,  for  the  Bury  and 
District  Joint  Water  Board.  Mr.  J.  Cart- 
wright,  Civil  Engineer,  Peel  Chambers, 
Bury     .         Feb.  18 

South  Shields,  —  Execution  of  works  and 
supply  of  plant  in  connection  with  the 
construction  of  overhead  electric  tram- 
ways.    Mr.  J.  Moore  Hay  ton,  Town  Clerk.     Feb.  20 

Brisbaiie-^ — Supply  of  steel  rails  and  steel 
tishplates.  Agent-General  for  Queensland 
I,  Victoria  Street,  S.W.       Mar.  7 

Lulea  (S^weden). ^Widening  and  deepen- 
ing of  the  Channel, '^Tjufholssundet,"  at 
Lulea.  Harbour  Commissioners,  Lnlea, 
will  supply  particulars         ,..       April  t 

Bermudaf—The  Crown  Agents  for  the 
Colonies  are  prepared,  on  behalf  of  the 
Government  of  Bermuda*,  to  receive  len- 
ders for  the  deepening,  widening  and 
buoying  of  the  channel  leading  from  sea 
into  St,  George's  Harbour,  in  the  Islands 
of  Bermuda.  Particulars  of  Messrs. 
Coode,  Son  and  Matthews.  9,  Victoria 
Street^  S,VV.  Tenders  to  Crown  Agents 
for  Colonies,  Whitehall  Gardens,  S.W.  .„         — 

Manchester. — Supply  of  new^  or  sound 
second-hand  portable  i8-in.  gauge  rail- 
way, with  metal  sleepers,  fish-plates,  bolts, 
turn-out  switches,  etc.  ;  also  wagons  of 
half  to  three-quarter  yard  capacity,  for  the 
Manchester  Corporation.  Appy  to  Mr. 
T.  de  Courcy  Meade,  City  Sur\'cyor,  Town 
H.1II,  Manchester. ^- 

COMING   CONTRACTS. 

New^  Zealand*  —  The  Wellington  and  .Auckland 
electric  tramways  are  to  be  extended.  At  Wellington 
the  amount  to  be  expended  is  atrout  i'77»ooa.  It 
has  not  yet  been  decided  whether  the  work  will  be 
carried  out  by  contract. 

Newca»tle«on«Tyfie.--The  Tramways  Committee 
haTe  decided  to  instruct  the  city  engineer  to  prepare 
plans  for  the  extension  ot  the  tramways. 

Yarmouth. — Application  is  to  be  made  by  the  Cor- 
poration for  a  loan  of  £fi 0,000  for  new^  plant,  includ- 
ing another  300-kilowatt  engine  and  dynamo  and 
boilers,  at  ^^4,500,  and  an  additional  water  conduit, 
estimated  to  cost  ;f  3iSoo.  The  Corporation  is  about 
to  expend  ^56,000  on  electric  tramways. 
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^■^•||f.^^*»««'-— Amended  plans  by  Mr.  Henderson, 
fcdinburgh  of  the  propoeed  harbour  extension  at 
Anstruther,  were  submitted  at  the  monthly  meeting 
of  ihe  Harbour  Board.  The  estimated  cost  of  the 
extension  has  been  increased  to  ;f 36,704. 

Windermere. — It  has  been  decided  to  place  orders 
for  a  number  of  additional  motor-cars  on  the 
Wmdermere-Keswick  route. 

Norwich.— Application  is  to  be  made  for  loans  of 
£30,000  for  the  purposes  of  the  electricity  under- 
takmg  to  September  30,  1907. 

Kirllcaldy.-It  is  stated  that  the  Town  Council  have 
received  sanction  to  borrow  /3<),ooo  for  works  con- 
nected with  the  electric  supply  undertaking. 

Brooklyn  Bridge  (N.Y.).— The  engineers  have 
recommended  the  adoption  of  plans  entailing  the 
virtual  reconstruction  of  the  bridge,  and  the  cost  is 
roughly  estimated  at  jf  1,000,000. 

Knareabcrough.  —  The  Harrogate  Corporation 
engineer,  Mr.  E.  W.  Dixon,  has  been  retained  to 
examine  the  plans  of  the  District  Council  for  a 
drainage  scheme  for  Pannal,  estimated  to  cost 
jt- 20,000. 

CONTRACTS   CLOSED. 

Fife.— Graham,  Morton  and  Co.,  Ltd.,  have  just  installed 
a  new  conveying  plant  at  Michael  Colliery,  Fife,  for 
the  Wemyss  Coal  Company. 

Japan.— Robert  Stephenson  and  Co.,  Ltd.,  Darlington, 
have  received  an  order  for  eighteen  locomotives  for 
the  Imperial  Railway's  of  Japan. 

Leeda.— ITie  Corporation  have  placed  an  order  for  850 
tons  of  steel  tramway  rails  with  Walter  Scott,  Ltd. 

Edinburgh.— An  order  has  been  placed  with  the 
Whessoe  Foundry  Company,  Ltd.,  Darlington,  for 
gas  puritiers. 

United  Statea  Government.  —  William  Johnson 
and  Sons  (Leeds),  Ltd.,  have  received  an  order  from 
the  U.S.A.  Government  for  one  of  their  coal  briquette 
plants  as  the  result  of  their  exhibit  at  the  recent 
World's  Fair. 

Chippenham.— The  tender  of  Mr.  E.  Ireland,  of  More- 
cambe,  has  been  accepted  for  sewage  and  sewage 
disposal  works  at  the  sum  of  ;f  11,550. 

Belfaat.— Messrs.  Karland  and  Wolff,  of  Belfast, 
have  obtained  an  order  from  the  owners  of  the 
Bibby  Line  for  a  new  8,000  tons  steamer,  a  sister 
ship  to  the  WorcisUrshhc.  The  new  vessel  is  to 
be  named  the  Herefordshire. 

Cradley  Heath. — Messrs.  Richard  Sykes  and  Son> 
Ltd.,  of  Cradley  Heath,  have  obtained  a  large  foreign 
order  for  the  supply  of  cable  and  other  chains. 

I#endon.— The  Brush  Electrical  Engineering  Co.,  Ltd., 
have  secured  the  following  contracts  :  Four  cars 
complete  with  B.T.H.  motors  for  Colne  and  Trawden 
Light  Railways,  through  Greenwood  and  Batley ; 
four  60-k.vv.  transformers,  four  25-k.w.  transformers, 
through  Midland  Electric  Corporation,  fur  Power 
Distribution,  Ltd. ;  thirty-four  carbodies  ;.  one  car 
complete  with  Radial  Action  Truck,  and  Raworth*s 
Regenerative  Control  Equipment  for  the  West  Ham 
Corporation. 

Burma. — Lobnitz  and  Co.,  Ltd.,  Renfrew,  have  received 
an  order  for  gold-dredging  machiner>*  for  Bunna, 
which  is  to  be  built  under  the  direction  of  Messrs. 
Burt  and  Kirkcaldy. 


Whitby.— The  Urban  District  Council  have  accepted 
the  tender  of  Messrs.  C.  A.  Parsons  and  Co.  for  a 
20o-k.w.  steam  turbine. 

Rotherham. — Messrs.  S.  Dixon  and  Son,  Ltd,  of 
Leeds,  have  received  an  order  from  the  Rotherham 
Corporation  Tramways  Department  for  the  installa- 
tion 6f  Turner's  automatic  point  controller. 

APPOINTMENTS   VACANT. 

Latt  Day. 

Aahton-under-Lyne.  —  Temporary  em- 
ployment as  electrical  engineer.  Mr. 
G.  H.  Partington,  Poor  Law  Office, 
Ashton-under-Lyne Jan.  31 

Eaat  Indian  Railway.— Assistant  loco- 
motive superintendent.  Salary  Rs.  350 
rising  to  Rs.  400  per  calendar  month. 
Mr.  C.  W.  Young,  Secretary,  28,  Nicholas 
Lane,  E.C Feb.  11 

India  Office. — Assistant  engineers  in  the 
permanent  establishment  of  the  Indian 
Public  Works'  Department.  Secretary, 
Public  Department,  India  Office,  White- 
hall, S.W May  I 

APPOINTMENTS    FILLED. 

Chesterfield.— The  Town  Council  has  decided  to 
appoint  Mr.  R.  L.  Acland,  electrical  engineer,  to  the 
joint  offices  of  electrical  engineer  and  manager  of 
the  Tramways  Department  at  an  initial  salary  of 
/350  P<Jr  annum. 

Walthamatow.— Mr.  Fooks  Bale,  of  Birkenhead,  has 
been  appointed  electrical  engineer  and  tramways 
manager  to  the  Walthamstow  Urban  District  Coondl 
at  a  salary  of  ;^400  a  year. 

Ramagate.— Mr.  M.  Farrer  has  resigned  the  position 

of  chief  assistant  to  the  Twickenham  and  Teddingtoo 
Electric  Supply  Company,  Ltd.,  to  take  up  the 
position  of  resident  engineer  to  the  Ramsgate  and 
District  Electric  Supply  Company,  Ltd. 

Singapore. — Mr.  Lewis  D.  Landay,has  been  appoiiited 
general  manager  of  the  Singapore  Electrical  Team- 
ways  Company.  This  company,  which  has  a  capital 
of  ;f 650, 000,  will  commence  its  operations  in  April 
next. 

Cheater. — Mr.  Percy  Heard  has  been  appointed  to  the 
position  of  superintendent  at  the  Chester  Corporatioo 
electricity  works. 

Battersea. — Mr.  W.  A.  Kemm,  chief  assistant  electrical 
engineer,  has  been  recommended  for  appointment 
as  chief  electrical  engineer  to  the  Borough  of  Batter- 
sea  at  an  initial  salary  of  £^$0  per  annum. 

Engineering     Standarda     Committae* — Mr. 

James  C.  Inglis,  General  Manager  of  the  Great 
Western  Railway,  has  been  nominated  by  the 
Council  of  the  Institution  of  Ci\il  Engineers  as  one 
of  their  representatives  on  the  Engineering  Standards 
Committee,  in  the  place  of  the  late  Mr.  John  Allen 
McI)onald,Engineer-in-Chief  of  the  Midland  Railway. 

Midland  Railway.— The  Directors  of  the  Midland 
Railway  have  appointed  Mr.  John  Elliot  to  llie 
position  of  superintendent  of  the  line,  in  succession 
to  Mr.  T.  Eaton.  Mr.  Elliot  was  formerly  passenger 
agent  at  St.  Pancras,  and  on  the  decentraltsatioa  of 
the  superintendent's  department  in  October,  190X,  he 
was  appointed  London  district  superintendent  He 
l)ecame  outdoor  assistant  sup«.rintendent  oC  the  Une 
on  January  ist,  1903. 
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EwiU  iaoarallf    b«  found   eorraot,   wa   do    not   hold    ouraalvaa    raaponalbla   for    any   loaa   or   looonvanlenoa   that   may   aria*   from 
aocuraclaa. 


Stock  Exchange  Settling  Bats. — Setfeling  days  on  the  Stock  ExchaDgB  are  as  follows  : — 
i:  Febraary  Ifit.         General  Settlements  :  January  27tb,  February  10th,  24th.        Bank  Rate,  April  21st,  3  per  oent, 


ENGINEERING,     IRON,     AND     STEEL 
COMPANIES. 


ENGINEEEING,  XEON,  AND  STBEL  COMFANIBS.— C^mlit 


6% 


I 


1 


100        — 


AUdaya  &  Onions  Paetimftti^  Engi- 

neenniTt  Ltd. 

Do.     Gum.  Prt-f.  fi  per  cent.    . . 

AnastroDg  iBit  W   G.).  Whitworth 

and  Co,,  Lid. 

Do.  i%Cum.PTet.. 

Do.  4%  Ifll  Mon.  Dba.  Rd. 

Arelmg  and  Porter,  Ltd.,  1^%  Beg 

Mi.  Debs,  Rerl 

Eabcock  and  Wilcox*  Ltd.,  Ord,    . . 

Do.  ,.     (VVi  Cum.  Prflf. 

•Dakar  iJoHtipb)  and  Bcnit,  Ltd*,  0'!; 

Cum*  Prof.  .. 
Baldwins,  Ltd.,  5^%  Cnm.  Prof.    . 

Do.  Itt  Ml.  44%  Deb.  Stk.  Red. 
Barron  Httsmatit*  8tee]  Co.,  Ld.,  O. 

Do.  do.        Ctim  2ud.  Pref. 

BayUsa,  Jones  and  BayllM^Ltd.,  5% 

Cum.  Pre!  Sharem 
Beardmore  (Wm.)  *  Co.,  Ltd..  4^% 

lit  Mt.  Deb&.,  Rad..Bcrip  60%  pd 
Bell  BrotheTB,  Ltd.,  6%  Cum.  Prof. 

Do  4%  Deb.  8 took,  Red. 

BeoiaJ  Iron  and  8tfl«l  Urd.  . . 
Bejer,  Poacock  and  Co.,  Ltd.,  Ocd. 

Do.  6A^y,  Cum  Pref.  j 

Do.  4|',^,  Red.  Deb.  StODki 

Bolckow,  Vaugban  and  Co.,  Ltd.,  O.J 

N Oft.  I  1,1129,750 

Da.  Nfis.  Lfirty.  10 1 -fl, 600,000 

Brown  ) Jobo)  and  Co.,  LJm.,  Orrl., 
Not;.  Ma60,nc»o 

Do.  Ord.,  No^a, 160  001-1,750,000 

Do.        6  %  Cum*  Prof.    . . 
Camxnel],  Laird  &  Co.,  Ltd.,  Ord.  .. 

Do.  6%  Cum.  Pref. 

Oayton  A  Shuttle worib,  Ltd.,  Ord. 

Do.      &%  Com.  Fret 

Do       4%  Ist  Mort  Db.  Stk.  Red 
CoDiett  Iron  Co.,  Ltd.,  Ord . . 
CrooaleT,  Btob  ,  Ld  ,  Ord,  40340/97970 

Do         5%  Cum  Pref.     .. 
D«lta  Metal,  Ltd*  Share*      .  * 
Dorman,  Lonf?  A  Co.,  LLd.    .. 
Do,    1  ^,  Ui  Mort*  Perp.  Deb.Blk. 
Do.    0'^  2n  d  M  ort.  Deb  B  tk  ,  Red  * 
nunderiaud  Iron  Ori?f  Co.*  Ltd.,  G'^ 

Com.  Pref.  and  PartieipailnK. 
Dunlop  (JBmes)  ft'  Co.,  Ltd.,  Ordl* 

Do.  (i%  Cum.  Pref. 

Bbbw  Vale  8te«l,  Iron  A  Coal  Co,, 
Ltd, 

Do*  do.  do. 

EI]lJ0tt'&  MetAl,  Lid.    .. 

Do.    Com*  Pre f.  6% 

I>o.    Dab*  4% 
Fairdald  Bbif^building  &  Engng*Co*, 
litd.,  6%  Cum.  Pref. 

Do,      44%  Mort.  Deb.  »tk.  Red. 
Fleming  ft  FeTgnaon  I  Ltd.  Ord  Nos. 

1/flOUO.. 
Do*  fi'Yv  Com  Pref.  Nos.  9001/15000 
Frasar  d:  Cbalmen,  Ltd*,  Ord. 

Do*  7^%  Cum.  Pref. 

Oallowayn,   Ltd.,  5%    Cum.   Pr«f, 

l800l/2JiOOO    ..         ..         ..         ..10 

Do  4%  Iftt  Mort  Deb  R«d. .    100 

GaoHt,  Ktien  a  Nettlefoldii,  Ltd.  Ord.       ] 

Do*        b'%,  Cam.  Pref.     .  *         . .        5 

Do*       4%  I rr«d.  Mort.  Deb. Stk    100 
-    —'  -         -     '  5 

I 

10 
& 
1 
10 
5 
1 
B 
8 


G Wynnes,  Ltd.,  6%  Onm*  Pref. 
Hadfleld'ii6l«'el  F'otf  Co  ,Ld.,  Ord. 

Do.        44%  Cum.  Pref.  .* 
iHall  tJ.&E*f,  Ltd.fl^oCum.  Pref... 
Uarve;  UniLed  8te«l  Co.,  Ltd. 
H&wthorfi.  Le»lJe  li  Co.,  Ltd.  Ord. 
Head,  Wrifcbtion  &  Co.,  Jitd* 
Ulil  (Rlcbardi  ft  Co.  mmr  Ld.,Ord. 

Do*       6%  Cum*  Pref.    *. 
Hornsby  {Ricbardii  A  Hons,  Ld.,Ord. 


10.000  10 

t6064»&a0O  $im 

fBflOSHlQO  «I00 

$102)6aM»  $1000 

7dO,000 

£750,1500 

^l,!!dQ,UO0 

.£1,000,000 

l!i5, (XKl 


I 

1 
Btk 
Btk 
1€0 

1 


riO0,€O0 
JKatM3,000 

7,ea7 


stk  j 
6 


Howard  &  Ballon gh,  Ltd.,  Ord. 
Do.    ir%  Pref.  iNon-Cnm.) 
Do .    4%  Deb.  Stk . ,  Red,  af lar  1006 

KfTnoch,  Ltd.     , 

Do.    Com*  Pref*  6% 
Lambert  Bro*'.,  Lid.,  Ord.    . . 
Do.       n^%  Cum.  Pref.  .  * 
Leeds  Porjfe  C-o  ,  7%  Cum.  Pref.   . 
Ljftagbt  iJohnV,  Ltd., «%  Cora*  Pf. 
Do       «^->,  1  St  M  t  Deb*  S  tk. ,  Red. 
jMatber  &  Piatt,  f .d.,  5^\,  Cum.  Pref 
6d.    Meaiinrea  BroH.,  Ltd  ,  i)rd.  ,  * 
Bftd.  !        Da    5A%  Cum.  Pref,      .. 
,%  I        Do.    4|%  111  Mrt*  Db.  Stk*, Red. 

1/6   fMuntx  Melal,  Ltd 

Do.    Pr«t,  S% 

Nantyglo  and  Blafna  lion  Worki, 

Ltd.,  B%  Cum.  Pre  I. 

N,  Bril.  Looo.  Co.,  Ltd.,  6%  Cm.  Pf. 

North-Eaatem  BteelCo*,  Ltd.,  Ord. 

Do.     4^%  lit  Mt(.  Db  Btk., Red, 

Pearaon  d  KnowltMi  Coivl  and  Iron 

Co.,  Ltd.,  Ord*,- B" 

Do*       6%Ciim.  Pref.'*  A  '     *. 

Pease  &  Parinera,  Ltd.,  Ord, 

Do.        4%  Perp.  Deb,  Stock 
Peebles  [Bruce)  St  Co*,Ld,|  6%  Cm.P. 
Pooley  {Henry)  ft  Bon,,  Ltd.,  Ord  .  * 

Do.        54'?i,CiiTii,Pr«jf.  *. 
Prolectile  Co.  (1002),  Lid*,  Ord.     . . 
Rbymne;  Iron  Co.,  Ltd. 
Do.        New 

Do.        5%  Mort.  Deb.,  B«d.    ., 

KiobardBont,  Weatgartb  ft  Co.,  Ltd*, 

8%  Cum.  PL    *. 

Do.       4|%  Peru.  Deb.  Stock  . . 

Ruaton,  Proctor  ft  Co,,  Ltd*. , 

Seott  (Walter),  Ltd. » Ord 

Do.  8%  Cum.  Pref.    . , 

Do.  4%  Perp.  Deb.  Stk. 

Sbelton  Iron,  Steel  and  Coal  Co*,Ld. 
Iflt  Charge  5*^;  Deba..  Red  . . 
Do.     0  \ ,  2 nd  M Oft.  Debii . ,  Re d . 
Boatb  Durbam  Bteel  ft  Iron,  Lid. Or, 
Do*  fi'\>Cuni.  Pref. . . 

Do,         ii%Per.  Deb.  Stock 
Steel  Go, of  Boolland  Ord  1/40560. . 
Do.        S%  Trnat  Mort.  Deb.    , 
Bleptoeiuon  (Robert!^  Co.,  Lt4l.,Or. 
Do.         64%  Cum.  Pre! 
Do.        4%  Perp.  Dob.  Stock 
B  lewartH  ft  LI  oydi,  Ltd . ,  Ortl . 
Do.       e%  Cum.  Pref.   .. 
Swan,  Hunter  ft  Wigham- 

RicbardioD,  Lim.  Ord, 

Do.    6«„  Cum.  Pref. 

Do.    4|%  let  Mort*Dab.8tk.R«d 

Thamea  Imn  Worki,  Bbipbiiilding 

A  Bnglneering  Co..Ltd.,fi%  Cum.Pf. 

Do.    4%Irrede«m.lRtMort,D«b. 

Thorn jorolt  (John  I.)  ft  Co.»  Lld. 

&%  Cum*  Pref. 

Tylor  (J.)  ft  BoDM,  Ltd.  5'^  CHm.Pf. 

United  SUlea  Steel  Corp.  Coin*Btk. 

Do.  7%  Cum.  Pref.  Stock 

Do*    ia^yr*5%Skg.Fd.G.Bd«. 

Vickera,  8ona  ft  Maxim.  Ltd*  Ord.. 

Do*    6%  Non-Cum*  Pref* 

Do,    5%  Non-Cum.  Pref.  Stock. 

Do.    4%  Ut.Morb.Deb.Btk*Red. 

Do.    4|%  and  Mort.  D«bs*,Bad. 

Weardale  Sieel,  Cockl  ft  Coke, 

Ltd.,  Def.  Ord. 
Do,  6%  Ctiro.  Pref.  Ord.  * . 
Do.        4%  Perpetual  Deb. Stock 


6/^ 
H 

5% 


10       14 


iA  —  76 


90  —  oa 

»l  -  96 


flrr  -  100 


sioo    9t)|—  m 


00,666 
;»46,«41 
£1M,000 


Stk 

5 
Btk 
Btk 


3/. 
*% 


1. 


Weldleai  Steel  Tube,   Ltd.,  Cum. 
I  I  !  Pref.  54 

Do.       Mort,  Deb.  44%    *, 
WlUana  ft  Robmfton,  Ord.    . . 

Do*        6%  Cum.  Pref 

Do*       4'Vvli»tMort.Deb.Btk.Red   tOO       74  -  79 
Yorkaliire  Iron  ft  Coal  Go*,  Ltd., 

4i%  Itrt  Mort.  Deb.  Sik.  Bed,   100      N)  ~  85 
Stocks  and  Bharta  marked  ♦  are  quotod  ex^dirldend. 


sioo 

$1000 

I 
1 

100 

100 
too 

95  ~  BH 
9f.  -  97 

114  -117 
10ft  -107 
104  -106 

1 
I 

100 

IflO 
6 

1  -  a 
a  —  4 
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n.  —  ELECTRICAL    MANUFACTURING 
COMPANIES. 


100.000 

J6QCM»0 
JSPO.OOO 

4OQ,O0O 
6,731 


jiiMOO 

ilSMOO 


4Q.€Q0 

86*000 
£100,000 

68,000 

81,000 

£800000 

388,884 

£288,884 

90,981 


1 

tiivl- 

t 

»d. 

1 

I 

ST.: 

i 

4/- 

£ 

a^ 

Btk 

H% 

Btk 

4% 

Cloitoft 


S 
9 

G 

Btk 

S 

6 

6 

Btk 

1 

Btk 

6 


17,189        5 

£844,088      Btk 

£100,000      Btk 

11S.100  '      2 

81,890  1      2 
£900.000 

10,948 
£100,000 


mi 

*8? 

9/6 
44% 
1/6 
6% 
10/- 

4'v:, 
1/6 


Alliuiea  B]ei}.Oo^,  Ltd.  6%Cum.Pf. 
Aron  Elec^  Meter  Ltd.»l^%  Cam.  PI. 
Bel]  'b  ABb<ebtos  Go.^  Ltd, 
Britisb  tnetilftted  &  HeUb?  C«bLQ! 
Ltd.,  Ord.       ..I 

Do.  6%Cum.  P™l         ..        .  ' 

Do,  4i%  Ut  Mdrt.  Dub.  Stk.  Rd  J 
Britith  Thomson- HtHJfltoti  Co. ,  Ltd.  J 

4|%  lat  Mort.  Deb*  Slk.  Red.  . .  ( 
British  WeBCinghou^e  Electric  aiod, 

UBimriM?.  C!o.,  Ltd.,  ri.  Pr^t.  . .  j 

I>£i.       4%  Mdf t.  Deb.  Btk.  Red... 

SnjBh  Elec,  Hag  ing.  Co.,Lt<a.,0]rd. . 

Do.       fl%Pr*t     .* 

Do,       44%  P«rp.  l8 1  Deb.  9  tk . . . 

Do.       4J%Perp.2iid  Deb,  Btk, 
OaJlBiid«r'E  Cabicit  GoniCQ.Ltd.Qrd, 

Do.    6  %  Cam.  Pre*.      . . 

Bo.    4|%lBtMort,D«b  Btk.Red: 

Cromptmi  A  Ca,,  Ltd, i 

I       Do,       S%  Ifit  Mon,  Beg.  Debs.' 
Dick,  KorrA  Co.,  Ltd.,  Ord, 

Do.      fl%  Ctim.  Pref.     . . 

Do.     4%  Dc  b .  S  toci?.  Red , 
DoaLloa  &  Co.,  Ltd.  +  5%  Cum,  Pref, 

Do,    la*Mon,4*^,  lrcfl.D«ls,mk. 

Edison  and  Swan  Uoiterl  Elcotrici 

LiffhULtd,.  '*A  'ahares 

Nofl,  l'99.ifil 

Do.    "A  ''ShareB  Kos^Ol  ^17.139 

Do.    i%  Deb.  9tf?ek  Red. 
!       Do.    6%  Second  Deb.  Btk.  Red. 
I  Electric  OoastTucliori  Go . ,  Ltd .     , . 

Do.    7"A,  CQJimlative  Pref- 

Do.    4*^4  Perp .  1  s  t  M  t.  Deb.  8  Lk , 

lEvered  end  Co..  Lid .  i 

Ferranti,  Ltd „  5%  Ut  Moct,  Deb.' 

Stock,  Red...         ..         ..         ..] 

iQen,    Elect,    Oo,  (19001,  Ltd,.  «% 
I  Cum.  Pre!.' 

Do,    4%lfit,Mt.Deb,atls..lled., 

Hflnley'a  (W.  T.)  Teiejfraph  Worka 

Co..  Ltd,,  Ord.' 

Do.       4i%Cum.  Prer I 

Do,        4%  Mt,  Deb.  Btk,  Red  J 
India  Rubbern  GnttaPercba^ 

Tetegrapb  Works  Co,,  Ltd., 

Do.        lat  Mort.  Deb.  Red.     ., 

Pgrker^  Tho*..  T.td .       . 

.Scott  lEFdeat}^  Mountain,  Ld.,Ord, 

TeJe^apb   ConBtmction  and  Main^ 

tonaitoe  Co.,  Ltd. 

Do.       4%  Ueh.  Bonds  . . 


i  ^i 


6         B  —    fii 

5      H-  H 

100  101  -104 

100  1 101  — lOB 


ELEGTBIO   TKAGTION.— CoiKd. 


PrMant 

Amount 

SubMribed. 


Last 

DlTl- 

dend. 


£990,000 

102,268 
£860,000 
480,000 
40,000  ! 

£800,000  ' 
156,000  I 
£116,000  , 
£120,000 


100 

6 

Stk 

1 
5 

100 

6 

Stk 

Btk 


efi— I 

100  :  98  —  W 

lOT  74—71 

B  S        10 

B  \    6i-  51 

100  104  ^loe 

3  I    2  -    2i 

100  93  —  98 

6  '    8  —    8i 

6  ,    6f-    6 

100  105  —107 

1  U—  18 

100  105  —108 


60,000  ,     10    I    G/^ 


8 

5 

100 

100 

2 

2 

100 

10 

100 

10 
100 

6 

6 

100 


i-      J  I 
1-    li; 
78  —  83    I 
79—84 

ij-   li 

97-99^ 
13  —  15 

90-95 

9i—  10 
91—96 

110  —112 


69,987  I 
80,000  ■' 
I 
£160,000 
126.000 

£1.031.000 
£50,000 

I  814,016  ; 

)  500,000 

I  £860,000  I 

I  60,000  ' 

110,928 
£160,000 
£196,200 

24,600 

24,600 

£220,000 


10  I  16  -  16 

100  I  99  —102 

10  6i—    7 

1  1 16/— 16/6 

12  88  —  40 


100    llOl^-lOSi 


III.— ELECTRIC    TRACTION. 


PMMnt 

f 

Last 

Amofont 

3 

Divi- 

s 

dend. 

190,000 

5 

8/- 

900,007 

5 

2/6 

£980/100 

Stk 

6% 

90,000 

10 

6/- 

10,000 

10 

6/- 

£46,800 

100 

6% 

£191,8« 

Stk 

44% 

78,006 

1 

60,»4 

1 

ll*49d 

75,000 

6 

— 

75,000 

5 

2/6 

£I95X»0 

Stk 

^^ 

JMO^OTO 

Stk 

188,801 

10 

I 

166,487 

10 

6/. 

lOO/XN) 

Stk 

Btk 

6 

I 

40^600 

6 

8/- 

^,000 

6 

JV- 

£900,000 

Blk 

«% 

Anglo- ArEoniine  Trauia  Co.,  £iH|.,Or, 
Do.  B%CoraPf. 

Do.  Periaanent 

6%  Debenture  Stock,  1»^  . . 
Barcelona  Tianifl  Cki.^  Ltd.,  Ord,    , . 
Do,  fi%CttnjPL8hare* 

Do.  6%  Debs..  Red,  .. 

Do.  lA%Red.Dcb.8tk. 

Bath  ElecTrwDB.  Ld .,  PI ,  Or. 
Do.  &%  Cnm.  Pf. 

Briabane  EJeotric  Trani  loTeBtment 
Co.,  Ltd,,  Ord.  ., 
Do.  e%Cftni.Pf, 

Do.    l4^1atDeb.BLk.,B«d. 
Brit.  Columbia  tc\^^.  Rlj.  Co.,  Ltd., 
Duf,  OJTd,  Stock      ., 
Prel,  Crd.  St<rok     .. 
Brit.  Electric  Traelion,  Ltd.,  Ord. 
Do.       6%  Com,  PreL  , , 
Do.       5%  Perp.  D.-b.  ^tk.      , 
Do.       4%andOeb.  Stk,  Bed 
Boenoa  Ayraa  A  Belffrano  ElMtrJe 
Trwota,  Ltd.,  Oid. 
Do.        "A"8%CQmPr<tf,      ., 
Do.       "B"  do. 

Baenot  Ajna  filee.Trama  Co,  rl90M 
Ltd.,fi%Db.itk.,ned. 


Paid  I     Closing 
up.    '     Prices. 


B 

6 

100 
10 
10 
100 
100 
1 
1 

s 

lOO 

100 
100 
10 
10 
100 
100 

5 
5 
B 

100 


I    8i-8*    ' 

j  -ft-  sik  j 

1140  —143  ! 
>  12  -  12i  I 
:    9-10    I 

99     -102 
,  96—100 

100  —108 

100—108 

9J— lOJ 

Ilk-  "I 
118  —120 

97-99 


if 

94  —  97 


10 
5 

Stk 
10 

Stk 
Stk 

1 

1 

Btk 

5 

8 
100 
Stk 

10 
10 
Btk 


6%  Baenoa  Ajrea  Gd.  Kai„  Ltd,,  6% 
lib  Deb.  Bda. 
a/-  ' Cal en tiR  Tratn  ways  Co. ,  Ltd , 
44%  \  Do.  4^%  U%  Deb.  Stk.,  Red, 
«d.  Cape  Electric  Tramways,  Ltd.  , , 
3/6  City  of  Rirroin^baifl  Tmraa  Co.^Ltd. 
5\,Ciiin>PreJ, 
Do.  4%  U%  Mort.  Deba. 
City  ol  BtienoB  AfteaTrmmK.C^*^  Ld. 
Do,  Per,  G%  Dob.  Stk,, . 
Oolnmbo  Elec.  Tram,  k  Light.  Co., 
Ltd.,  fi%  l£t  Mon.  Deb,  Stk,  Bad, 
Dublin  United  Trani».  Co.  iismi 
Ltd,,  Ord.  .. 
Do.  fl%Prer.., 
U!e  of  Tbanet  Eleo.  Trame.  and 
Ligbt.  Co.,  Ltd.,  5%  Ctim.  PMtf. 
Do.  4%  Deb.  Stock.. 
London  United  Tmma,  (1901),  Ltd,, 
S%  Com,  Pref,  . . 
Do.  4%  1st  Mort.  Deb.  Stk.  Red. 
Madrai  Kleotric  Tr&ma  giMHK  iM„ 

fi^Deb  Stock,  Red 

Mfitrofiolitan  Elec.Tr&mSt  Ltil.,Dfll. 
Do.  6%  Cum.Pref... 

Do,  4i%  Deb,  Stock,  Red, 

N*w  General  Traction   Co.,  Ltd,, 

6%  Cum.  Pref 

North  Metropolitan  Trnrnwa^B  Co. , 

Do.  ^%  Mort.  Deba, 

PifTth  Electric  Trams.  Ltd.  (W.A.) 

B%lHt  Mort.  Deb,  Stoak,  Red.. 

10/-   Potte r  199  Eloo^Traotir^n  Go. ,  Ld. , Or. 

B/-  I  Do.  6%  Cum.  Pref.     .. 

4i%  I  Do.  44%Deb,Stk.,Bed. 


m 


IM. 
fi/- 
2/9g 


100 

S 

100 

1 


lOD 

6 

100 

100 

10 
10 

6 
100 

10 
100 

lOO 

1 
1 

100 
6 

e 

lOO 

100 
ID 
10 

100 


140-146 

m^iH 

loi  — m 
iot-a«i 

6—1 

a|-  il 


IV.— ELECTRIC   LIGHTING  AND   POWER. 


Present 
Amonnt     I 
Sabsorlbed.! 


7,600 

7,500 
7,600 
£70,000 
14,000 
£50,000 
27,507 

12,493 

60,000 

£288.782 

70,000 

80,000 
£860,000 

44,436 
£150,000 

70,595 

40|000 
£400,U00 
£300,000 

40,U00 

30,000 

£400,000 

70,000 

70,000 

£800,000 

£80,000 

10,000 

£50,OUO 

16,000 

18,000 

£50,00iJ 

160,000 

91,000 


10     le/- 


10 
10 
Stk 
5 
Stk 
5 

5 
5 

Stk 


5 
Stk 
6 
Stk 
10 
10 
Stk 
Stk 
10 

10 
Stk 
5 
6 
Stk 
Stk 

6 

Stk 

10 

6 

Stk 


4/e 

6/- 

a/6 

3/- 


3/8 

m^ 
&/- 

6/^ 

44% 
4/. 

S/- 
44% 

m 

s/. 

fi% 

31/- 
4i% 


BoiiDLflifioutb  A  Poote  EIoo.Sdp.Co., 
Ltd..  Ord,    ., 
Do,       4|%  Cum.  Prei. 
Do.       6%  Cum.  Seeond  Pf ,     . . 
Do,        4%  Deb.  Btock  R^d     , . 
Bromley  (Kenlj  Kieo.Li.  ^  Pr.  Co.Ld 
Do.     do,    4|%laEDcb.Stk.Red, 
BromptanAKen-fitngton  Kiec.Bapp\f 
t3o  ,  Ltd,  Ord. 
Do.        7%  Cum.  Pref.  Bbarei 
Calcutta  Elee.  Bup.  Dor.  Ltd., Ord 
Centra*  Eleo.  Sup.Co,,  Ltd„4%aaa., 
D^b.  S  k,     , . 
ChadogCronA  Bttand  Ele«.  Sup, 
Corp.,  Ltd..  Ord... 
Do.  do.    4i%  Cum.  Pref.., 

Do.  do.    4%  Deb,  Btk.  Red, 

Cbelsea  Elec,  Sply,  Cp.,  Ltd.,  Ord, 
Do.  do,  4i%  Deb.  Btk.,  Red' 
Citjof  London  Ei,Lghtjg:.Go,,Lfd,,0 
Do,  e%  Cum.  Pref.  , 
Do.  B%  Deb.  Stk,.  Rod  . . 
Do,  4|%  and  Dob,  8  tk . ,  Red 
Conn tj of  London  Elec  Ba^pjy  l]!©., 
Ltd.,  Ord, 
Do.  6%  Cam.  Prflf.  . . 
Do,  4i%  Deb.  Bik„  Red.  . , 
Edmandaon')>  El^o.  Cor,  Ltd.,  Ord. 
lio.  fi%Cum.Prei,  .. 
Do.  ax  Ut  on,f>b.Sik.Ee£ 
EleotTio  LightiDi  A  Traction  Co.  nl 
AuBtnata,  Ltd  0%  Deb.  S.k.  Red, 
FolkoBtone  Mea  Sopbly  Co,, Ld,,  u 
Do.       4*%  tat  De  b .  3tk.,  Be4 

Haran  •  E  Ip  ctrici  i  j  Cp. ,  Lid 

H.  Tu  Eleo.  Li.tJjiing  Co.,  I*td.,Dr£i 
Isle  dJ  W.gbt  Eieetrio  Light  A  Povre. 
Co.,  Lid.  44%  Deb.i4toclt.  Reu. 
EalgoorJif^  Eleoiri.  P,jwer  A  Liifbt- 
ing  Curp.  Lll.,  U%Cii*D,  fpel, 
KentingtouaDd  &niglitAbridgeEl«c- 
tri©  Lt^btiEq^  Co.^  Ltd.,  OiA*  , , 


Btooki  mA  Sham  marind  *  are  quoted  ez-diTidend 


P&Jd 
np. 


10 

10 

10 

100 

5 
100 

6 
5 
S 

100 

s 

5 
100 

6 
100 

10 

to 
luo 

100 

10 

10 

100 

6 

s 

100 

100 
6 

100 
10 
6 

lOU 


106 -1« 


loo-ioa 
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ELECTRIC  LIQHTIK6  AND  POWER,-Ccmt(J,  TELEGRAJ'HS  AND  TELEPHONES.-Cowiil. 


i 

J 

1^1 
dmd. 

N«m*, 

Ptttd 

up. 

Qosbiff 
Mm*. 

n 

81k 

4%.,. 

Eensington  Knd  Koigbtsbritlge  Eiee- 
-      trie  Li gh  ti n s  Co. ,  Li  ti . ,  ft n «l  the 
Netting  Hill  Ek-etrie  Lighting 
Co..  Ltd-,4''o  Dab.  8t<iok,  R«d.    100 

102  —101 

PO 

8 

— 

Loud  on  Eiec.  Supply  Corp.  fLd.^Ord.       a 

i^i 

DO 

5 
Sih 

4% 

Do.    0  "b  Pref. 5 

Do.    4%lstMort.Db.Btk.,Rejl    100 

00 

10 

9/- 

Uetropolitttti  Elee.  Sap,  Co«, Ld.  ,Or.      10 
Do.    4j%  Cnm.  Prt«l.    ..         ,.       6    , 

m-  m 

11 

6 

m 

iifl— 111 

OD 

SIk 

H% 

Do.    4  %latMort,Db.8k,.Reia.    lOO 

00 

81k 

Do.    8  %Mort.Deli.Stk  ,aetl,   100 

sm;  —  98 

00 

— 

Midland  Eleo.  Corp.  for  Powtsr  Diss 

tribu t  on .  Ld . ,4ft%  Is t Mo rt. D e b .    100     1 

09  —  95 

m 

10 

A- 

Kotliiig  Hill  Elec.  Lti?.  Co,  Ltd.Ord,      10 

Uk-  1& 

00 

100 

4% 

Do.          4"^„  1st  Mort.  Dt^bs.     . , '  100    i 

103  —101 

00 

6 

m 

Oxford  Eleclric  Co.  Ltd.,  Ord.       ..;       fi 

6|-    <ii 

00 

8U 

i% 

Do.        4'v.  Debenture  8tk.  Red.    100 

98-100* 

00 

100 

H% 

RgI&I  Elec  Co.  lot  ^fonlrcimt) 

44%  ao-jr,  U%  Mart.Dfib    100 
Bl.  Jamei'  &  P^lf  Mmll  Elec. 

100  —103 

00 

5 

Si- 

Light  Co.»  Ltd.  Ord.      fi 

•gr"J 

00 

6 

m 

Do.          7%  Pref.  ,                           5 

00 

etk 

•!? 

Do.           &i%Deben.Btoc3k.Red    100 

9»-100 

00 

6 

Smith  field  Mar  kcU  E  h'C .  Bii  t>|>l  j                  ; 

Co,,Ltd,  Ord.       6 

n-   H 

00 

Bik 

4% 

Do.        4%  Debenture  8tk  Red.    lOO 

sa-87 

DO 

5 

8^- 

South  London  Eleo.  Sop,  Co.,Ltd.O.       6 

H-   <§ 

00 

I 

Sonth  MetropoIitHA  Elec  Lii^ht 

A  Power  Co..  Ltd.  Ord.,       1 

r^zk 

00 

1 

m. 

Do.        7"s;  Cum.  Pref.    ..        ..       I    , 

00 

Sftk 

*l% 

Do.        4^ 'n  Ist  Deb.  Htmrk  Red.    100 

DO 

5 

m 

Urban  ElBoirio  Supply  Co. .  Ltd.,  0.       & 

^*^—5% 

00 

5 

S^lt 

Do,    5'!o  Cum  Pref & 

DO 

aik 

Do.     44%lsiMorLDeb.atk.R«d    100 

105  -lof 

DO 

6 

m 

Westminster  Elec,  Mnppljr  Corp. 

Ltd,.  Ord.       5 

13  -  134 

SI 

5 

m 

Do.        n'V,  Cum-  pret.    . , 

5 

fii-e: 

88^1 

10 

fid. 

84,6I!8 

10 

6/- 

4,669 

10 

0/^ 

^SO.OOO 

100 

6% 

907,090 

10 

8/' 

£7,^,OC>0  , 

IdO 

6% 

Sm,9iS  \ 

8tk 

*% 

6d.  ! W.I&dm&PAaamaT(}le{r.Oo.,Ld.,Or 
Do.        (J%  Gum,  Idt.  Pref. 
Do.        fl%  Cum-  2nd  Pr«f. 

Do,       5%  Deb , 

Weskiim  TeJe^aph  Co.,  Ltd. 

Do.     5%  D«ba./3nd  Soriet^,  190(1 
Do.      l'"o  Deb.  Stock,  Red. 


up. 


10  ;    7t    4 

10  I     6|-    7* 

100  ilOl  -108 

10  I  134-  H 

100  101  -loa 

100  1004-1024 


VL— SHIPPING    COMPANIES. 


Amount 
SatMcrlbed. 


10 


'ELEGRAPH  A:  TELEPHONE  COMPANIES 


J8tt,QCP0 

i!67i,g00 

40,000 

£600,000 
£750,000 

eo.ooo 

40,000 
£461,430 

1,300.000 

a6,76S  I 
£160,000  I 
t&,000  I 
40,000  I 
£900,000 
141,fi00  I 


SSk 

Stk 


10 


Stk 
Sik 


■•aid  {    ClvAoM 


DO 

DO 
90 
10 

10 

» 
too 

16 

10 

n 

10 

o 


100 

■  V 

10 
81k 

Stk 
stk 

6 

#100 

Stk 

10 

10 

SO 
HO 
100 

100 

96 

10 

Stk 
Stk 
Stk 
Stk 
10 

100 

as 

I 
Stk 
Sbk 

S 
Sik 
Btk 

1 

1 
100 


6 
6 

Stk 
10 
9i 

100 


4% 


35/. 

^' 

#3 
4% 
6/- 
10/. 
2h 
St- 

U* 

m 
*% 

mt- 

17/6 
4% 
6/- 

4|% 

ia/6 

% 

^^ 
4% 

t/- 

^/a 
^% 

4% 


African  Dtroo«  T«l.  Co.,  Ld.,  4%  HI. 

Dflbi.  {Seriee  At,  Red.     . .        . .    100 

Amiizon  TeleKrapli  Co.,  Ld . . .        . .  I     10 

A^ngJo- American  L'eL  Co..  Titd.,  Ord.    100 

Do.  6%  Preferred  Ordinaryl  ino 

Do,  De forte d  Ordinary     ..    100 

GMIi  Telepta o ne  Co . ,  L td .     . .        .  '      5 

CoiDEDercial  Cable  Co.,  Capital  Stk. If  100 

Do.  8t«rl.500yr4%Deb.8tk.,Red.|  100 

Cuba  Sabmario©  Tel.  Co.,  Ld.,  Ord .'     10 

Do.        10'>>  Pr*^rereflce  . .         .,      10 

Direct  Spaninb  Teleijraph  Co.,  On!.       5 

Wn  Cum.  Preference       6 

Do.        44%D9bi SO 

Direct  U.S-  Cable  Co.,  Ltd 30 

Direct  Weat  India  Cable  Co.,  Ltd., 

100 
100 


4|%  Reg.  D«b«. 
n,Dd^4%Mt.Db^. 


6ut.  (k  8.  Afriosn, 

Do.    4%  Eg.  Ht.  Dba.  (MauritiBH 

SiibaidjK. 

fia«tem  ExteaHioa,  Auatr&laaia  and 

GbiQft,Ltd,.. 

Do-    4%  Mort,  Deb.  titk.,  t*Brp. 
fil&ttera  Tele.  Co.,  Ltd-,  Ord. 

Do-       a  %  Pref. 

Do.        I'V,  iAon.  Deb 

0reai  ^orth«rii  relegrapb  Co., Ltd., 

(oi  iiopenbugon)    .. 

Halifax  and   BermiidiLH  Cable  Co., 

Ltd,,  44%  Ut.  M,>rt.  Debs.  Red. 
Indo-EuriV^o  re^e.t-o.,L(d- 
Sdmte  Via«o  TtiJepDoue  Co.,Ltd.,0. 
:<atmn«J  TelephoueCo,,  Ltd-,  I'ref. 

Do.        Deidrred    . . 

Do.        6%  Non-Ctini,  3rd  Pref. 

no,        34%  Deb.  Stk..  Red.     . . 

Di>,        4%        do.        do. 
Oriental  Telepbone  &  Elec.  Co., Ltd. 

l>o.       6%  Cum.  Pref-     .. 
Paciito  &  European  Tel.  4%  Gu^. 
Debs,  fted..- 
Re  iiter'8  Telegram  Co, ,  Ltd , 
IJni  ed  River  F late  Tel tp.  Co.^litd. 

Do.        6%  Gum.  Frel.    . . 

Do.        &%  Deb.  Stock,  Bed.    . . 
Vk\  African  Trliiifrapb  Co.,  Ltd .      .  - 
Weat  Ooaat.  of  Amenea,  Ltd. 
Do.    4%  Deb.  Guar.  Dy  West. Tel. 


m 

6/6 
90       16/' 


8/. 

fld. 
4/7 

vn 

219 

5/. 


90 
Btk 

1 

Stk 
5 
« 

Stk 
10 


£1,100,000      Sik  i  6  < 


£1,1(50,000 
16,000  1 
80,076  I 

141,841 

34,000  I 
£l,O0S,«E>4 


Stk 

100 

6 

6 
10 

10 
31k 


19% 
80/- 
2/6 

m 

4/- 

^'^ 
4% 


Anchor  Line   (Henderson   Broi.), 

Ltd.,  64%  Cam.  Pref. 

Do.     44%  Red.  lAt  Mort.  Deb.Stk. 

Britisb  <Jt  Afrloaa  Stm.  Nav.  (1900) 

'  Ltd..  44  \i  1st  Mort.  Deb,  Stk..  Rftd. 

BntiknatI  Bteamabip  Lines.  Ltd., 

54%  Cum.  Pref. 

Do.         44%  l»t  MorL.  Deb.  BLk- 

Clan  Line  Steamers,  Ltd.,44'V,  Deb. I 

Sik.  Hed-    . 
Canard  Steam  Ship  Co.,  Ltd., 

Nofi.  1-«Q,000. 
Do.  Noa.  ao.noMoo.ooo 

Eilder  Dempster Sbippitig,  Ltd -,44% 

1st  Mort-  Deb.  Stk- 
Fameas,  Withy  dt  Co.,  Ltd.,  Ord. 
Oen.Steam  Navigation  Co.,  Ld.,Ord. 

I     Do-    Noii-Ctim.  6%  Pref 

Do.    4%  1st  Mort:  Deb-  Stk.  Red. 

I  Ho  alder  Line,  Ltd.,  Urd 

Do.  64%  Cum.  Pref. 
I  Do.  14'^;  l«t  Mt.  Deb.  Stk.  Red. 
Ley  1  and  < Fred k. I,  &  Co..  (1900), Ltd., 
5%  Cum.  Pref.  - . 
Peninsular  and  Oriental  Steam  Nav. 
Co,,  6%  Cum.  Pref.  ,  - 
I  Do.        do.        Deferred 

Roiral  Mail  Steam  Pa<:ketGo.  Ord,. 
Sbaw,  SavillK:  Albion,  Ltd.,  5% 

Cum. "  A"Pr«f.- 
I        Do.        "B**Ord.-. 
Union  Caiitle  MmiI  Steamiibip 
I  Co.,  Lid.,  Ord., 

;        Do.        44%  Cum.  Pref... 
i        Do.        4%  Deb«atiire  Sik., Red, 


10 
100 

100 

10 
100 

100 

90 
10 

too 

1 

n 

H 

too 

S 

6 

100 

10 

100 
100 
150 

.'S 
5 

10 
10 
100 


CloftlnK 


84—    9 

90  —101 

91  -  08 


76^ 


98  —100 

18-  lai 
5f-  el 


LUl    UXt 

7}^  7f 
87-99 
8  — 


I 


88-69 
44-    5 

im  -im 
an  — aao 

36-37 

4-    4# 

8-8* 
9|^10l 
99  -101 


VII,— MISCELLANEOUS    COMPANIES. 


99  —101 
101  -^103 


35  lioo-ior^ 


10 
100 
100 

too 

100 

10 

100 
25 

1 
too 

iUO 

a 

100 
100 

1 
1 

100 

H 

6 

5 

100 

10 

24 

100 


ia4—  14' 

106  —109 
134  —137* 

M7  —  m* 

105   -107 

39-294 

90  —101 
45  -  47 
fm         tS 

iOM4-^ioy4  i 

lOH— 110     ' 

»tj— Si' 

101  — loa 


60000  I      1 
£750.000  I    Stk 

10,000 
183,638 


66,469 

ia6,0f» 

186,000 


10 
10 
1 


9$d.  [ChBdbam's(BblpiTel«,Ltd.,Ot4, 
6%   General  HTclrauUc  Power  Co.,  Ltd. 

10/-    lOakoy  (JohnI  and  Sons.  Ltd.,  Ord . . 
a/.     '        Do.  do.         6%  Cum.  Pf. 

#*Sd.   Power  Gaa  Corp.,  Ltd.,  Ord.,  Nob. 
66.4«a.a50         

e^d.  Do.  do.  Koi.  1 66,463 

6d    I  WayKood  (R.)  A  Co.,  Ltd.,  Ord. 

7id.  '  Do-  6%  Cam.  Pref. 


1 

00 

to 

iO 

188  -148 
34-28 
14  -  15 

1 

1 

■II 

BAILWAY  CARRIAGE  &  WAaOK  COMPANIES. 


A.inoUdi 
Subscribed. 


11- 


96  —  99 
7-74 
54-  <i* 
6  —  5+ 

104—106 
7i-7i 
*-*      i 

98  —  100 


10,000 

10 

7/e 

8,799 
10,000 

ao,ui 

10 
10 

7/* 

44,880 
7Hl,S0fi 

52 

1«4,38B 
2W^,000 
30,000 

I         6d. 

30    30/.  ; 

10,000 

30 

nd. 

Birm,  Railway-Oar,  A  Wagon,  L., 

1-10,00^ 
Do.        Seoond  I&aue  1-8-739  . . , 
Do.        Cum.  Pref.  6%  M0,000. , 
Gloucester  Rail.-Car  A  Wiigon,  Ld. 
A,  1-J9,B61  A  49,7&1'50  OUti 
Do.     B,  29,86  i-19,7:».  60,<]Ol.7.i.O0Q 
Metropolitan    AmaU«natfd    Rail, 
Carriage  &  Wagon,  Ld.,  1-7B4,8QH 
Do.    Cum.  h  Pref.  6%  1-164/28^ 
Do.    Cum,  B  Pref.  6%  1-335,000 
Midland  RaJUCar.  A  Wagon,  Li., 
1-20,000 
Do.       Pref.  6  per  oent,  4-lt»,000 


Paid 
ttf). 

1 

10 

iii  -m 

'? 

'M 

saJfrl^Bo^ 

10 

■ia/6-a4/fl 

7Jt^-mf3 

19  -ao 

93/8-91/9 

Stacks  and  Shares  marked  *  are  qooled  ex-dfTidend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS     FROM    DECEMBER    27TH,    1904.    TO    JANUARY  24TH,  1905. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS- 


Wednesday,  January  2^th^  1905. 


THE  copper  market  has  been  in  the  grip  of  specula- 
tive influences,  and  the  frequent  changes  in  quota- 
tions have  been  rather  due  to  efforts  to  manipulate  the 
market,  than  to  fresh  developments  in  connection  with  the 
position  of  the  metal  itself.  Reference  was  made  last 
week  to  the  bare  condition  of  the  market,  and  it  is  diffi- 
cult to  see  what  is  to  stop  the  rise  in  quotations.  In  view 
of  the  increased  trade  activity  in  the  United  States,  it  is 
anticipated  the  consumption  will  reach  20,000  tons  per 
month  against  16,000  tons  last  year,  while  the  European 
consumption  is  also  increasing.  Surplus  stocks  in  the 
States  are  already  exhausted,  and  those  held  in  England 
and  France  represent  no  more  than  three  weeks'  con- 
sumption. The  copper  market  is  therefore  trading  on 
the  smallest  margin ;  and  the  scarcity  of  the  metal 
appears  likely  to  continue.  The  Amalgamated  Company 
has  again  raised  the  price  of  electro,  but  our  market 
yesterday  closed  rather  easier. 

Tin  has  been  quiet,  and  lower  Eastern  advices  assisted 
the  efforts  of  dealers  to  depress  the  market  pending  the 
Banca  sale.  Three  months'  tin  at  one  time  was  sold 
down  to  £i2f)  15s.,  but  the  latest  prices  are  better,  best 
Foreign  at  £130  5s.  cash,  and  £1^30  three  months. 

Lead  is  easier  in  tendency,  the  large  arrivals  checking 
the  tendency  towards  the  rise  in  quotations  which  has 
manifested  itself  more  than  once  latterly.  The  close 
yesterday  was  jfi2  13s.  6d.  Foreign,  and  £12  17s.  6d. 
English. 

Spelter  has  had  a  temporary  slight  set-back,  speculators 
for  the  rise  finding  an  unwilling  market  when  it  came  to 
realisations.  This,  however,  was  a  mere  phase  and  a 
recovery  quickly  followed.  Consumers  still  have  to  deal 
with  a  depleted  market. 

In  the  Iron  and  Steel  sections  the  Glasgow  market  hab 
exhibited  considerable  activity.  There  has  been  a  swerve 
in  quotations  due  to  the  weeding  out  of  the  weak  bull 
clement,  but  speculative  support  was  soon  forthcoming, 
and  the  market  once  more  hardened,  although  the  latest 
tendency  is  again  towards  flatness.  Outside  the  specu- 
lative market,  the  reports  from  trade  centres  point 
to  improving  business,  particularly  in  shipbuilding 
materials  and  other  heavy  lines. 


IRON,    STEEU, 
IRON,  ScG. 

SCOTLAND. 


Messrs.  David  Oolville  and  Sons,  Ltd.,  Dalsall 
Steel  and  Iron  Works,  Motherwell,  N.B.,  qaot«  as 
follows.    Prices  delivered  in  Glasgow  or  equal : — 

Steel:  £  a. 

Siemens'  Steel  Plates,  Marine  Boiler  Quality 6  16 

,,           ,,         „       Land        ,,          ,,      6  17 

Ship  Quality  Plates 6  17 

Siemens' Steel  Bars,  Boiler  Quality     6  17 

M    Ship          ,.         6  7 

,,          ,,    Angles 6  7 

Manufactured  Iron : 

Bars— Dalzell 6    2 

Best   6  12 

,,    Horseshoe 6  12 

Angle 6    2 

BestAngle    6  12 

BestBest  7    2 

BxtraBest    7  12 

Usual  terms  and  extras.  Special  rates  for  delivery  in  England 
and  export.    The  above  prices  subject  to  alteration  without  notice. 

The  Qlasero-w  Iron  and  Steel  Co.,  Ltd.^Wislia'W, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

Steel  Angles  (Glasgow  >^  Steel) 5    8    9    per  ton. 


d. 
0 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

a 

6 


Steel  Ship  Plates  (Glasgow  ^  Steel)  5  18    9 

Steel  Bars,  Ship  Quality  (Glasgow  ^^  Steel)    6    8    9 

Steel  Bars,  Boiler  QuaUty  (Glasgow^  ^ 
Steel)  6  18    9 

Steel  Land  Boiler  Plates  (Glasgow  ^  ^ 
Steel) 6    7    6 

Steel  Marine  BoUer  Plates  (Glasgow  ^  ^ 

Steel)  6    7    6 

Less  6  per  cent,  discount.     Extras  as  per  standard  list. 
Special   prices  for  delivery  in  England  and  for  export.    The 

above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Ooatbridere),  Ltd.,  Phoenix  Irom- 
-works,  Ooatbridere,  N.B.,  quotes :—  £    s    d 

Bars — Phoenix    6    6    0 

Best 6  15    0 

,,        BestBest    7    5    0 

„        Extra  Best 7  16    0 

,,        Best  Horse  Shoe   6  15    0 

Extra  B.H.S 7  16    0 

,,        Extra  Best  Cable  8    5    0 

„        Rivet 6    5    0 

„        Best  Scrap  Rivet  7    6    0 


P.^GETS    WEEJCLY. 
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Angles- PL,  U.X 


Oaa  TuUe  Hoops-  ih..a.x  Be.i 


PUtaa-piiauix 


U:»iifc>,:ei 


£    a.  d. 

•   .5  0 

6  16  0 

7  5  0 

6  15    0 


7  10  0  ; 
H  0  o  ' 
i«    0    0   I 


Boiler  Tub©  Steips-PhanixBeii  Best  8    0    0 

m^*ih  n^  n^'   ^*i»=iiv«ied    f.a.5.,   Glasgow,  Qwenock.   Grwee. 
StoSij  '*^'  "*  .^aro«*n.    5  per  cent,  discount^ 

CoSSffi;  eM.5^^™^  "^  ^-  ^^  <*1««^.  <J^ote 


Gla^ 


asgow. 


^Iron:  Ko. 

£    B. 

3     5 

2  19 

S  19 

nock,  f.ob.  Ardrossan 2  19 

'  ^^^   3  19 


Colinefts,  f.u . 
Outsherrie 
Soinmerlee 
parnhroe 
jJoan 
aer.. 


d. 
0 
6 
6 
6 
0 
0 
0 
0 
6 
6 
0 


Ko.  t. 
£  B.  d 
2  15 
2  14 
2  15 
2  14 
2  16 
2  14 
2  14 
2  18 
2  18 
2  18 
S  14 


d. 

£  1.  a. 

0 

14  1f    0 

0 

16   •  0 

0 

If    •    0 

0 

HM  • 

WO&TH  OF  HNOLAND. 
'^^^^^'^StJ^Sr^uS?!*^'  Ltd..  Tho»aby 

**»   quote  as  follows,  at  wni^lra  .— 


follows,  at  works: 
£    8.  d. 


W.W.  1^  Bars 

W.W,  Best  Bars 

W.W.BestB^   7    2 

WW  fcl  ?*^t  Best 7  12 

W.W.BeetShoe^   g    2 

Thornaby   i^        7    2 

g?S»byES.. ' 

W-W.  ^    .         '^  6  15 

W.W.^,^"*''»«>» 6  15 


6  12    6 


6 
6 
6 
6 

2    6 

6 
6 
0 
0 
0 


P^  cent.  disoouDt  on  lOth  of  month 

"*^*^>»»r^'^*  1>^22J^**<>^1«»  Goal  and  Iron  Oom- 
^^   -^  quote  :^^**^^  and  Bewsey  Forgee,  War^ 

OVlw^X*^        7    0    0 

'^-^       7  10    0 


Sh^ 


OtJtz  ****««t« 7    0    0 

^Ti*>**7sL^- 7  10  0 

^'^  £^rft5?>J»l^J«nM»l  in  UMon  Lota. 


Steel 

£  ■.  d. 

7    0  0 

7  10  0 

8  0  0 

7  10  0 

8  0  0 


WQBCnSTBBSHIBa. 


IML  (with  whioh   ia   ^'"*^g*"*^*^ 

^, .Crowtlier,  Ltd.),  Wildon  Won 

Stourport,  quote:— 

BinglM 

»oMiB.    natoMO 

bjaein.       ltiB.liyMa 

per  ton.  per  tan. 

Black  Sheets :  £    s.  d.       £    •.  d. 

"Vale"  10    0  0  10  10  0 

••Shield"  10  10  0  il  10  0 

"Severn" 11  10  0  IS  If  0 

"  Baldwin  WildenB." 12  10  0  IS  10  0 

Charcoal 16  10  0  17  10  0 

Beet  Charcoal   18  10  0  19  10  0 

Pickled,  cold-rolled  and  close  annealed  sheeta  epeoially  qqotai 
for. 

Extra  widths.  Singles  to  66in.,  Doubles  to  56in.,  Lattene  to  dfiin. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  182ui.,  Ijatamta 
108in. 


Patent  CkMtted  Sheets : 

£    s. 

No.  3  Lead 18  10 

S.V.Lead    - 15    0 

No.  8Teme   1«    0 

B.V.  Teme 16  10 


Singles 

aoG  aitDMG 

to  108  to  II 

by  Kin.  tf  Ma 

per  ton.  per  tan. 

Tinned  Sheets :                             £    s.  d.  £   1.  d. 

Best  Coke  (Finish)    28    0    0  »  IB   0 

„    Charcoal  (Finish) 80    0    0  31  10   0 

Extra     „            „        32    0    0  tt  10   0 

Cotton  Can  Tin  Sheets  to  39in.  by  86in.  specially  quoted  lor. 
Tin  Plates,  ^^Cookley,  E'*  Best  Charcoal,  £1  7b.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  lor. 
Lattens  up  to  36  wide  by  27  W.G.  £i  IDs.  Od.  per  ton  oita 
throughout  for  all  brandf . 
At  works  less  2^%  for  cash  monthly,  10th  inst. 

(Galvanized  Corrugated  Sheets : 

"Phteaix"  Brand.  24  G.,  f.o.b.  London,  in  £   ■.  d. 

Bundles 1115  0    pertOB. 

"Blackwall"   Brand.   26   G.,  in  felt-lined 

cases  for  Australia, /.o.b.  London 14    7  6        „ 

(Galvanized  Working  Up-Sheets : 

£  ■.    d. 

24  G.,  f.o.b.  London,  in  Bundles 18  15    0    pertm. 

ST  AFFORDSHIRB . 

Shelton  Iron,  SteeL  and  Goal  Co.,  Ltd^Stdka-on- 
Trent,   North    Staflrordshire,    and   122, 
Street,  London,  quote  :— 

£  ■•  d. 

(3rown  Bars 6  10    0  ] 

Beet  Ben  (I  to  6in.  wide,  above  J  in. 

thick,|in.to4roimd8andBqaarai)    7    0    0 

Anglee 6  IS    0 

,,      iPeBw  .»..•»...... ..» ..«...■»..,....■».»..     f    9    V 

JL  B     •...•..•.•«•..•••...•■•••.••*•-*-••....■..•■.       ■      w      " 
,,   BVKm    .•.••••••■....••.•...■■•■■••••••.......        §    XU      V 

Best  Shoe  Iron    8  0  0 

„    Bivetlioo  8  0  • 

„    Bert  Bivet  (Special) 9  S  0 

„    CiaUe   9  S  0 

.,    Serawing 8  0  0 
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£    8.  d. 

BeatTuming  8    0  0  per  ton. 

„    Plating 8    6  0 

M  „     BestBest  9    6  0 

„     Treble 10    5  0 

Plates 7  10  0 

BestPlates 8    0  0 

„    Boilerplates  8  10  0 

„    Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12    0  0 

WALBS. 

Ctordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 
qaote  *'  Star  "  brand  patent  wrought  nails,  steel  nails,  &c. 

Discounts— 

46  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
Sdy.  and  8d7.  pound. 

40  per  cent,  off  3^  inch  to  7-inch  strong  rose  and  lOdy.  and 
SOdy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

DeliTered  in  lots  of  4  cwt.  and  upwards.  Extra  2}  per  cent, 
diseoont  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  6-inch  to  7-inch  basis  : — 
2  tons  9/6  per  cwt.  )  , , ,         ^  .,        ^^  ^• 

4  cwt.  lots  and  upwards  9/9  per  c>.t.  }  ^/^  ^^^  ^^^^^^  Station. 

Steel  oat  nails,  3- inch  basis — 

l^Z'-Zs^Trct.      }d/d  any  Railway  Station. 
Slit  rods  (iron)  £7  lOs.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
88  and  85,  Bastcheap,  B.  0.  —  Works :  South 
"Wales,  Burry,  Lydney,  Lydbrook,  and  Owmbwrla, 

qaote : — 

Per  Box. 
f.o.b. 
Wales. 
Ooke  Tin-plates.  £  s.   d. 

C  181  by  14  124s.  110  lb.  '^BV"  0  13  0 

0  20    by  10  226s.  165    „•»  Jumbo"         0  18  3 

020    by  14  112s.  108    ,.**  Lydbrook  »'    0  12  6 

C  28    by  20  112s.  216   „**  Lydbrook''    16  3 

Charcoal  Tinplates  : 

C  20  by  14  112s.  108  lb.  **  Allaway  "        0  13    8 

BBLGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence 
Pountney  Hill,  London,  B.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,016  kos.  (2,240  lb.) 
deliyered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £   s.   d 

Blooms  at  3  12    0  per  ton. 

Billets at  3  14    0 

Sheet  Bars  at  3  16    0       „ 

Finished  Steel : 

Bars  at  4  17  6  perton. 

Angles   at  4  18  6  „ 

Teei  at  6    2  0  „ 

Joists at  4  10  0 

Feneing  Standards at  6    2  0  ,, 

Shoeing  Bars    at  6    4  0  „ 

TyreBars at  6    4  0  ,, 

Half-Bound  Bars at  6    6  0  „ 

Heavy  Bails at  4  10  0  „ 

Light  Bails  at  4  17  6  „ 

Structural  Steelwork : 

Prices  on  application. 


Messrs,   French  and  Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quoit:— 

TIN. 

Tin:  £    s.   d.       £     s.    d. 

English  Ingots,  f.o.b 

Dis.li%<fel% 131    0    0  to  131  10    0  perton. 

English  Bars,  f  .0 .  b 

Dis.  1J%A1% 132    0    0  to  132  10    0 

Straits      6.M.B..      cash 

Warehouse,  Net  130    0    0  to  130    6    0        ,, 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  129  15    0  to  130    0    0        „ 

Australian,  Mr.  Bischoff, 

Warehouse,  Net  130  16    0  to  131    0    0 

COPPBR. 

Copper:  £    s.  d.       £    s.    d. 

Standard     6.M.B.,    cash 

Warehouse,  Net  67  15    0  to    68    0    0   perton. 

Standard       6.M.B.,       3 

months,    Warehouse, 

Net 67  15    0  to    68    0    0 

English,  Tough,   Cake  & 

Ingot,      Warehouses, 

Net 70  10    0  to    71    0    0 

English,      Best      Select, 

Warehouse  Net  71  10    0  to    72    0    0 

English,       Sheets      and 

Sheathing,  f.o.b.,  Dis. 

2J%   80    0    0  to   80  10    0 

English.  Sheets  for  India, 

lo.b.,  Dis.  24%   76    0    0  to   76  10    0 

Electro,  Warehouse,  Net .       7016    0  to    71    0    0 

Ore.ex.ship    0  12    Oto     0  18    Operonit. 

Begalus,       Matte       and 

Precipitate,  ex.  ship,        0  18    3  to     0  14    0        „ 

TBLLOW  MBTAL. 

Tello-w  Metal : 

£    s.    d.      £  s.   d. 

Sheets,   4  by  4   feet  for 

Indiaf.o.b.  Dis.  2J% 0    0    61  per  lb. 

Sheathing      „        „      0    0    6}      „ 

SPBLTBR: 

£    s.    d.  £    s.    d. 

Silesian  outports.  Net 24  16    0  to  26    0  per  ton. 

Blende  of  60  %  Net  7    0    0  to    7  10 

Calamine,  Net 7   2   6  to   7  12    . 

LB  AD. 

£    s.    d.  £    s.    d. 

Bnerlish  PifiT,  Warehouse, 

Dis.  2*%  13  0    0    tD    18    2    6    perton. 

Spanish,  ex  ship,  Dis.  2}%  12  16    0    to    12  17    6 
Lead  Ore  of  70%.  Net 6  12    6    to      6  16    0 

ANTIMONY. 

£    s.  d.  £    s.    d. 

Star  Reerulus,  f.o.b..  Die.  .„   ^   ^ 

2J%.   36  10    0    to    87    0    0    perton. 

Ore,  60%,  ex  ship,  Dis.  2i%    800to900 
Crude,  ex  ship,  Dis.  2}%...  18  10    0    to    14    0    0 


QXnCKSILVBR. 


£  8.  d. 


Spanish,  761b.,  Warehouse,  Net 7  16    0  per  flask. 

ItaUan        „  ..         .»  7 14   0 
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IMLOmafTMRSBlRB. 

flM  HmUmtcmm  OcXHmry  Oompany,  LeiceBter, 
HMte.  PriM  per  Ton  at  Pil  of  20  Cwt.,  with  i  Cwt.  per 
fen  for  weefte^  — 

Ujfpn  lUin  Smuh.  b.  d. 

MftinCoal 7    6 

Bert   Hurd  Bteun  (hand  picked,  as   used   by  the 

BftUwaj  Companiee)   6    0 

Beet  Hard  Steam  Cobblee  (made  throogfa  6  in.  meeh, 

free  ftom  alaek)    6    0 

FinaBlaek   0    6 

Tenne,  net  cash  on  10th  of  month  following  delivery. 

DBRBT8HIRB. 

Thm  Mamieni  OoUiery  Co.,  Ltd.,   of  Ilkeston 
quote  M  follows,  per  ton  at  pit : 

Billmni  OobX  :  s.  d. 

Beet  London  BrightB 9  9   I 

Large  NqU  (li  to  84)    9  6 

BmaUNutBJItoli) 6  0 

BoughBrighte 6  0 

Peae(ltoi)    6  0 

Black   8  6 

Bmudge   2  0 

Low  Main  (or  Tupton)  Goal : 

Low  If  ain  BrightB 7  6 

„    Nuts 7  S 

Harda  (Good  Steam  (3oal)    8  0 

Baken'  Nuts  (V  to  2") 6  6 

Slack    8  6 

The  Olay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
8.    d. 

Beet  ICain  Coal 10    6 

Beet  Silkstone 10    0 

Beet  Honse  Coal  8    6 

BeetHouBeNntB 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINQHAMSHTRB. 

The  Dighy  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Diffby  Coal : 

Stbam.  b.   d. 

Beet  Hand  Picked  Hard  9    0 

SteamHard    7    9 

Hard  Nats  7    0 

Gedling  Colliery. 

HiohHazsl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nats,  2  to  4  in.  cabe 9    6 

Small  Nute,  f  to  2  in.  cube 5    6 

Sn4M.— Top  Habd. 

BeetHaid  , 9    0 

Hard  Steam    ^ 8    0 

Cobblee   7    0 


OHBiaCALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 

Manchester,  quote: 

£    B.  d. 

Acids:  Oxalic ^ 0    0  2|per  lb. 

Picric,  Crystals 0    0  11        „ 

Tartaric  at  Manchester  ...    0    0  10}      „ 

£    s.  d. 

Acetate  ofLime:  Brown  at  Manchester  net    8  15  0  per  Urn. 

Grey  „  .^  11    0  0       „ 

Alumina :  Alum,  Lump,  loose 6    6  0       „ 

„        „        in  casks  6    7  6       „ 

,,    Ground,  in  bags  6  16  0       „ 

Sulphate  of  Alumina,  14%  4  10  0       „ 

Ammonia :  Carbonate 0    0  8|  perlb. 

Muriate  Grey    f.o.b.  Liverpool  24    0  0  per  ton. 

Sal-ammoniac,Lump,  Ists,  del^-  U.K.  42    0  0        „ 

„      2nds,        „         40    0  0       „ 

Sulphate f.o.b.  Liverpool  18    2  6       „ 

Arsenic  :  Best  White  Powdered    net  12    0  0       „ 

Bleaching  Powder,  36%  „    4  10  0 

Borax :  British  Befined  Crystal „    12    0  0       „ 


Coal  Tar  Products : 

Benzole,  60/90  % „ 

CarboUc  Acid  Crystais,  84/85^  cV...    ,' 

„        „  „        39/40"  C 

„    Liquid.   97/99%   ...    , 
„    Crude,  62J%  at  WP. 
f.o.b.     , 

Creosote,  ordinary  good  liquid , 

Naphtha,  Crude,  20  %  at  120*'  C. . . .    , 

„      Solyent,90%  at  160*' C.f  .o.b , 

„  96%atl60*'C.    „    , 

„  90%atl90''O.    „    , 

, ,     Rectified,  flash  point  over 

78°  F f.o.b.    , 

, ,     Bectified ,  flash  point  over 

100*F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    , 

Copperas  :  Green,  in  bulk , 

,,        batrels  f.o.b.  L'pool , 

Cake , 

Copper:  Sulphate 


0  0    SipergaL 

0  0  10 

0  0    6}  per  lb. 

0  0    7i     „ 

0  0    9  per  gaL 


0 
0 
0 
0 
0 
0 


2    0 
0    li 
0    8 

0  H 

0    9i 

0  io| 


0  0  11 
1  0 

1  12  0  per  ton. 

0  12  6 

1  19  ^ 

1 
28 


0 
6 
0 


Cyanides :  98%  minimum f.o.b.    net    0    0    8    per  lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

„  „  „  Foreignc.i.f.U.E24    6  0  „ 

„  „         Grey  21  16  0  „ 

„  ,,        Brown  at  Manchester  16  10  0  „ 

Nitrate 24    0  0  „ 

Litharge,  Flake 16  10  0  „ 

„       Powder 16    0  0  „ 

Bed  Lead,  Genuine,  ci.f.  London 

lesB  6%  16  10  0 

White    „  „  Dry    „      „      „  16  16  0 

Naphtha(Wood):Mi8cible,60o.p 0    S  10  per  gd. 

Solvent 0    «    7        „ 

Potash :  Bichromate...  delivered  England...   0    0  8  per  lb. 

Carbonate,  90/92  %  ...  o.i.f  HnU ...  18    0  0  per  ton. 

Canstio,  76/80%  , 20  10  0       „ 

Chlorate nal  0    0  S^ytrlb. 

Montreal in  Store,  Liwpool  86    0  Oparton. 

Pmssiate,  Yellow nel  0    0  i}|pirlb. 
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Soda:  Ash,  Caustic,  48  %,  Ordinary  ...  ,, 

„         M        »f        Refined ,, 

„    Carbonated,  48  % „ 

„  ,,        68  %    (Ammonia 

Alkali) net 

,,    Bleachers'     Refined     Caustic 

60/62  % net 

Caustic,  White,  77  % „ 

„      70% 

„      60% „ 

„       Cream,  60% , 

Crystals,  in  bags  

„  barrels  

Acetate o.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England. . . 

Chlorate  net 

Nitrate  ..ex  quay  Liverpool,    ...  „ 

Phosphate 

Prussiate  net 

Silicate,  Solution,  140''  Tw. 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulpliur :  Recovered    

Roll   

Flowers 

2iinc:  Sulphate   


MINERALS. 


£  s. 
'5  6 
6  6 
6  10 


per  ton. 


4  10    0 


6  10 
10  10 
9  12 
8  12 
8  10 
8  0 
3  7 
16  10 
6  16 
0    0 


0 
0 
6 
0 
10 
12 
15 
16 

6  16 

7  10 
6  16 


0 

0 

6 

6 

0 

0 

6 

0 

0 

2J     per  lb. 

8jt  per  lb. 

0  per  ton. 

0 

3g  per  lb. 

0  per  ton. 

6       „ 

0       „ 

0       „ 

0       „ 

0       „ 

0       „ 


£    s. 


d. 

0  per  ton. 

0  M 


Barytes:  Lump  Carbonate,  90/92%  8  10 

Sulphate,  No.  1,  White 2  16 

Ohina  Clay  :  of   various  qualities   for  all 

purposes  ;  prices  from  about 

11/-  to  about  30/-  per  ton, 

f.o.b.  Cornwall :  stocks  ^so 

kept  at  Runcorn  and  Preston. 

Quotations    given    carriage 

paid. 
Chrome   Ore  :   Basis  60%    c.i.f.  British 

Ports 3    7    6 

Manfiranese :  Lump  c.i.f.  Liverpool  lO^d.    per  metallic  unit. 

Ochre:  French  JC f.o.b.  Rouen,  net    2    6    0  per   ton. 

,.     JF 6  10    0       „ 

Talc  :  (French  Chalk) c.i.f.  Liverpool    8  10    0       „ 


OILS,  etc. 

£    s.    d. 

Aniline  Oil net    0    0    4}  per  lb. 

Salt „     0    0' 

Gastor   Oil :  French,  Ist  pressure,  f.o.b. 

Marseilles  less  1|% 23    0 

English,  Ist  pressure,  f.o.r. 

Hull,  less  2J% 24    0 

Oocoa  Nut  Oil:    Ceylon,   ex   store  Man- 
chester  net  29  10 

Cochin,  ex  store  Man- 
chester   net  82    0 

Gotten   Seed  Oil :  Refined  at  Hull,  less 

2^%  naked  12  16 

£dibe...atHull,  less 

2i%  naked  13    6 

Glycerine  :  Crude,  80%    net  31    0 

Unseed  OU:    Raw at  Hull,  less  2i% 

naked  12  16    0       „ 

BoUed at  Hull  less  2}% 

naked 13  16    0       „ 

Starch:  American  Pearl... at  Manchester, 

net    9    0    0       „ 

Dextrine „  „    18    0    0       „ 

Farina „  „    15  15    0       „ 

Shellac:  Standard  TN  orange  spot 160/-     per  cwt. 

Turpentine  :  American at  Liverpool  38  10    0  per  ton. 

Russian    at  Hull... net  18  10    0 


»J 

ft 

0 

per  ton 

0 

0 

0 

0 

0 
0 

Messrs.  Alfred  Dobell  and  Go.,  Liverpool,  quote  :— 

GOLONL^L  WOODS. 
Timber. 

£    s.  d.  £  s.  d. 
Quebec  Square  White  Pine...  per  cub.  ft.  0    1    9  to  0    8    0 

Quebec  Waney  Board  Pine...         ,,           0    2    8  0    8    9 

St.  John  Pine,  18  in.  average        „           0    2    8  0    8    8 

Lower  Ports  Pine „           0    18  0    18 

Quebec  Red  Pine „           0    16  0    2    0 

Quebec  Oak,  1st  quality „           0    2    9  0    8    8 

Quebec  Oak,  2nd  quality    ...         ,,           0    16  0    2    6 

Ash     M           0    16  0    2    8 

Elm    „           0    8    0  0    8    9 

Hickory „           0    2    0  0    2    6 

Quebec  Birch    „           0    16  0    2    8 

St.  John  Birch „           0    16  0    2    0 

Birch  Planks „           0    0    9  0    0  11 

SpruceSpars    ,,           0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine per  std.    22  10    0  to  82  10    0 

2nd    do.            do „          17    0    0  22    0    0 

3rd    do.            do            ,         11  10    0  18    0    0 

St.  John,  N.B.,  etc.,  Spruce           „           6  10    0  6  15    0 

Lower  Ports  Spruce ,,           6    0    0  6  10    0 

Spruce  Boards ,,         5  10   0  6   0   0 

UNITED  STATBS,  etc.,  WOODS. 

Pitch  Pine. 

£    8.  d.  £  8.  d. 

Hewn per  cub.  ft.  0    1    8  to  0    1    8 

Sawn „           0    0  10  0    16 

Planks,  Stowage  „           0    0  10  0    10 

Boards,  Prime  per  std.    12  10    0  16    0    0 

Oak  Timber  percub.ft.  0    16  0    2    6 

Oak.Planks  „         0    16  0   2    1 

Bast  India  Teak per  load  12   0   0  15   0   0 

Greenheart i>         6  16    0  7  10   0 

BUROPBAN  WOODS. 
Timber. 

£   s.  d.  £  8.  d. 

BigaBedwood percub.ft.  0    1    9  to  0    2    8 

Dantzic    and    Memel    Fir, 

Crown    - „           0    2    1  0    2    6 

Dantzic    and    Memel    Fir, 

Middling „           0    19  0    1  11 

Stettin  „           0    19  0    1  11 

Swedish „           0    12  0    14 

Biga  Whitewood ,,           0    13  0    16 

Norway  Mining  Timber „           0    0    9  0    0  10 

Dantzic  and    Stettin,  etc.. 

Oak „           0    2    6  0    8    0 

Norway  Spars „         0   12  0   19 

Deals. 

Bed  Archangel  and  Onega, 

1st  quality per  std.    19    0    0  21    0    • 

Bed  Archangel  and   Onega, 

2ndquaUty   „         16    0    0  17    0    0 

Bed  Archangel  and  Onega, 

8rd  quality    „         12  10    0  16    0    0 

St.  Petersburg,  1st  quality...         „         16    0    0  17  10    0 

Do.          2nd      „    ...         „         U    0    0  15    0    0 

Gefle  ,         14    0    0  17  10    • 

Wyburg „         12    0    0  18  10    • 

Uleaborg   „         12    0    0  18  10    0 

Gothenburg ,         14    0    0  17  10    0 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowllngson,  Engineering   Patent  Agents,  28»  New 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Cofies  0/ specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  25,  Soutliampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  Sd. 


NEW    PATENTS    APPLIED    FOR. 


When  Patents  have  been  communicated  the  names  of  the  communi' 
cators  are  printed  in  italics. 

6.  W,  Cochrane,  London.  Jan.  2nd.— Improvements  in  and 
relating  to  the  propulsion  and  manreuvring  of  boats  and  ships,  includ- 
ing those  of  the  submarine  type. 

19.  H.  S.  Booth,  Manchester.  Jan.  2nd.— Improvements  in 
motors. 

26.  R.  H.  ElKins,  London.  Jan.  2nd. — Improvements  in 
lubricating  machines. 

30.  J.  M.  Hewitt,  Manchester.  Jan.  2nd.— Improvements 
in  pumps. 

31,  H.  C.  Braun,  London.  Jan.  2nd. — Improvements  in 
liquid  measuring  machines. 

41.  C.  W.  Beissel,  Hull.  Jan.  2nd.— Improvements  in  oil 
separators. 

50.  P.  Thielmann  and  J.  Meisenburg,  Germany.  Jan. 
and. — ^Apparatus  for  making  frames  for  mine  cages  and  the  like. 

55.  J.  Farnsworth,  Notts.  Jan.  and.— An  improvement  in 
psddle>v^heel  propeller  for  ships. 

57.  C.  Barclay,  Liverpool*  Jan.  and.- Improvements  in 
internal  combustion  engines. 

61.  T.  Holland,  Belfast.  Jan.  2nd.— Double-rake  automatic 
saw  bench. 

63.  J.  Mitchell,  Cardiff,  Jan.  and.— Improvements  in  or  re- 
lating to  double  volute  springs  for  wagon  buffers  and  draw  springs. 

67.  Fried.  Krupp  Akt.-Ges..  London.  Jan.  2nd.— Im- 
provements in  or  connected  with  valve  operating  mechauism  for  motive 
power  engines.    (Date  applied  for  April  16th.  1904.) 

71.  J.  H.  Broadwood,  London.  Jan.  and.— Improvements 
in  and  relating  to  couplings  for  railway  and  like  vehicles. 

78.  S.  A.  Bhisey,  London.  Jan.  2nd.— New  or  improved 
levigating  or  pulping  machine  or  apparatus. 

93.  J.  B.  Williams,  London.  Jan.  2nd.— Improvements  in 
maddnes  for  bagging  and  weighing  grain. 

101.  A.  H.  C.  Gibson,  Birmingham.  Jan.  3rd  —Apparatus 
and  means  for  examining  and  gaufting  the  conditions  within  the 
cylinders  or  other  parts  of  mechanisms  of  any  desoiption,  which 
mechsmisms  are  concerned  in  the  utilisation  or  development  of  pressure, 
or  in  the  use  of  the  expansive  qualities  of  liquids  or  gases  under 


108.    W.  Dyer,  Bournemouth.    Jan.  srJ.-  An  improvement 
in  couplings  lor  railway  trucks  and  the  like. 

108.    A.  Musker,  Liyerpool.     Jan.  3rd.— Improvements  in 


116.  W.  H.  B.  Maulkin,  Keighley.  Jan.  3rd.— Improve- 
ments appertaining  to  brake  mechanism  for  railway  vehicles. 

123.  W.  L.  Wise,  London.  Jan.  3rd.— Improvements  in 
mqparatus  for,  and  process  of  electric  welding  and  other  metal  working 
operations.    (The  Thomson  Electric  Welding  Company,  USJk.) 

130.  A.  £•  Tomhins,  London.  Jan.  3rd.— Improvements  in 
and  connected  with  clutches  for  conveying  rotary  motion. 

141.  K.  Fohl,  Germany.  Jan.  3rd.— Improvements  in  rope, 
cord,  and  belt  driving. 

142.  W.  Haake,  Germany.  Jan.  3rd.— Improvements  in 
and  relating  to  safety  devices  for  nnchines  with  l>elt  driving  and 
disengafting  gear. 

146.  O,  Rest,  Germany.  Jan.  3rd.— A  machine  for  automatic- 
ally making  screw  taps. 

147.  X  Martin,  London.  Jan.  3rd.  —  Improvements  in 
appantot  for  coaling  vessels, 

149.    W.  H*  Lomaa*  Londoia.    Jan.  3rd.— improvements  in 
tpparatns  for  the  separation  ol  liquids  from  solids  more  cspedaily 
llornse  in  the  treatment  of  metalHf erous  ores. 


152.  E.  A.  Richardson,  London.  Jan.  3rd.— AutomaUc 
block  signalling  system  for  railways.   (Date  applied  for  July  25th,  1904*) 

166.  J.  M.  Butler  and  B.  Williams,  Leeds.  Jan.  4th.— 
Tidal  px>wer  generator  and  elevator. 

199.  C.  Hegans,  London.  Jan.  4th.— Improvements  in  or 
relating  to  locomotives. 

200.  T.  L.  Sturtevant  and  T.  J.  Sturtevant,  London. 

Jan.  4th. — Power  transmitting  mechanism. 

201.  T.  L.  Sturtevant  and  T.  J.  Sturtevant,  London. 

Jan,  4th.— Power  transmitting  mechanism. 

216.  G.  W.  Bell  and  F.  M.  Hale.  London.  Jan.  4th.— 
Improvements  in  torpedoes. 

217.  W.  H.  Wheatley.  London.  Jan.  4th.— Improvements 
in  pneumatic  tools.  {Tlu  Hudson  Machine  and  Pnematic  Tool 
Company,  US.A.) 

227.    B.  E.  Scriven  and  W.  C.  Smith.  Manchester. 

Jan.  5th.— Improvements  in  mechanical  variable  transmission  gear. 

262.    R.  A.  Hadfleld.  London.     Jan  5th.— Improvements 

relating  to  projectiles  with  driving  bands. 

271.  W.  West.  Birmingham.  Jan.  6th.— Lock  nuts  ap- 
plicable to  bolts,  screw  pins,  and  the  like. 

289.  W.  T.  Ellison,  Manchester.  Jan.  6th.— Improve- 
ments in  and  relating  to  superheaters. 

293.  T.  F.  Walker  and  T.  S.  Walker,  London.  Jan. 
6th.— Improvements  in  and  relating  to  ship's  logs. 

306.  T.  Carlyle,  Ltd  ,  and  W.  McLean,  Birmingham. 

Jan.  6th.— An  improved  safety  device  for  power  presses. 

307.  The  Westinghouse  Brake  Company,  Ltd.,  and 
W.  Rendell,  London.  Jan.  6tb.— Improvements  relating  to  fluid 
pressure  brakes. 

309.  W.  G  Mein,  London.  Jan.  7.— Improvements  in  and 
relating  to  bearings. 

325.  R.  A.  Griffiths,  Handsworth.  Jan.  7th  —Improve- 
ments in  gas  or  oil  engines. 

340  A.  Anderson,  Dumbarton,  Scotland.  Tan.  Tthw— 
Sensitive  equalising  N-alves  for  hydraulic  pumping  apparatus. 

341.  W.  G.  Heys,  Manchester.  Jan.  7th.— A  new  or  im- 
proved thermostat.  (i4.  Goldstein,  C.  F.  Patterson,  R.  L.  AfcElroy,  and 
J.  E.  Shepherd,  USA.) 

355.    A.  Harris  and  F.  A.  Anderson,  London.   Jan. 

7th. — Improvements  in  and  relating  to  surface  condenaors. 

359.  E.  Allen  and  Co.,  Ltd.,  Sheffield.  Jan.  7th.--Im. 
proveroents  in  and  relating  to  automatic  coupling  bufiers  for  raitwanr 
trucks  and  other  vehicles.  (H^.  Mclllwaine  Robinson  and  B,  E. 
Ldch/ord,  Transvaal). 

364.  W.  Lewis,  London,  Jan  7th.— Improvements  reUting 
to  machine  saws. 

371.  A.  P.  Filipi,  London.  Jan.  7th.— Improvements  in  pro- 
pellers.   (  Date  applied  for  Jan.  9th,  1904). 

372.  H.  van  Meerten,  London.  Jan  7th.— Improvements  in 
or  pertaining  to  turbines. 

373.  G.  Buhler,  London.  Jan.  7th.— Improvements  in  pnlley 
blocks.    (Date  applied  for  Jan;  9th,  1904.) 

289.  D.  Hunter.  Manchester.  Jan.  9th.— Improved  chnker 
pit  In  connection  with  t>oiIer  and  other  furnaces. 

394.  A.  J.  Howcroft,  UppermiU.  Jan.  9th.— Simple  expan- 
sion locomotive  engine  with  steam  cut-off  arrangement. 

397.  W.  1.  Twombly,  London.  Jan.  9th.— Improvements  in 
process  for  forming  steam. 

419.  Coln«Muaener  Bergwerks  •  Action  Varalft, 
London.  Jan.  9th.— Improved  method  of  avoiding  of  filling  op 
blow-holes  and  Uke  flaws  in  casting.    (Date  applied  for  Jan  nth,  1904) 

440.  A.  Latham,  Birmingham.   Jan.iotfa.~In 

In  piston  rings. 

441.  L.  Dalaiiay,  Bradford.   Jan.  tothr-lmprovemenls^la 
the  setting  or  supports  of  stationary  steam  twlkn  for  f 
Inspection  thereof  . 
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442.    A.  J.  Bal]«y,  Manchester. 

in  valves  ioi  «,team  and  oiht- r  Huid'., 


f.in.  lolh.— Improvements 


454.     J.     Page.     Reliance     Enslneerinf      Company, 

Woodley.     l^n.  toth.^rnippncmtnl^  in  slram  traps. 

461.    T.  C.  Fhlllpson,   Hull.      hn.   lolh.— Improven^icjiis  tn 

scavett^Liiig,  autom^ihilr  g.fi,  oi3,  .uid  other  cxplt^blve  v;ip*>ur  tngincs. 

463.  &.  $.  Aslakson,  Londcin-  Jan.  loth.—lroprovemeuls 
in  iipparalu*  for  CDHverting  htul  derived  from  I'uel  inlcj  energy,  for 
atilisation. 

467.  J.  K.  firoadbcnt  and  5*  T.  Ricbard9<>n«  Man* 
Chester.  Jan.  loth  Jmpr.ivcnu-nl'^  in  ami  relaliiii;  to  Ihc  lam.iLtrs 
•  It  Mt.un  }^cncrators  .4ncl  the  Jtke. 

503,    H.Tecbel  and  M.SalaacheK,  London.    |  tn  io(h -^ 

Iiiiprovtrnctits^  relating  to  VLilvt  gc-ar  lor  internal  cqmbusLion  enijincH* 
«Uale  arp^Jcil  i^'f  ]'^n.  15th,  i^c^^.f 

SO 7,     A,  W.  French,  London.    Jan.  loth— improvements  in 

valVcs  for  hyttr-itilsf  pri-^sts. 

511.    If*  Donmer.  London.    Jaii  loth— ImproveinenU  In  or 

relating  to  engiiie^i  or  m^'tors. 


RECENT  SPECIFICATIONS. 

STEAM    TURBINES. 

The  Hon.  Charles  A.  Parsons,  and  G.  G*  Stoney» 
of  Newcastlc-on-Tync.  Dec»  30th,  1903.— Rdatc^  h>  improve- 
meni«k  ni  the  niethod  of  blading  elnsHc  tiuid  turhlncs,  turbine  pnmps, 
and  the  lilcc,  describ^rd  in  Pa  tenths  X<>s.  10940  of  iSon  Sftcj;  of  t^f/y,  8698 
of  iS(/i,  1O3A4  of  iJk>9.  and  1J347  'sf  1901,  aad  hni  f-ir  its  object  to 
faidMtate  the  maoiifncturc  of  such  apparatus,  and  to  provide  for  thc 
hul«ljng  of  the  strip  bl^ades  more  securely  and  wrltli  greater  ;i(;:cumcy  of 


^t^. 


f.7. 


^^.^.^.^?^^.3 


zy.. 


^.^. 


J^y.^'. 


position.  The  inv.  ntion  conuiti  in  a^  rodliod  of  m3nuf;icluriDe  bladcd 
root  9tn|>&  for  steam  turbines,  comprising,  <  1)  the  cuttlnjj  of  triinsvcrsc 
f ace  grcjoves In  the  mvtal  root  strip;  {2]  \hc  losert^on  of  the  blades 
loto  these  grooves  from  the  face  ;  <5)  t lie  placing  of  the  f-trip  with  its 
bladeft  in  a  |Jro«ivc  die  ntdaplcd  to  retain  the  blades  a.nd  strip  in  their 
relative  pteition 5 ;  (4>  ihe  appiication  of  great  lateral  pressure  no  as 
to  grip  the  M;Mdes  in  the  litrLp  and  close  up  the  air  spaces,  thus  pro- 
viding a  blade  carrying  strip  ready  for  attachment  In  any  of  the  usuat 
ways  tn  the  turbine  drum  or  disc.  The  invention  further  coaaists  in, 
the  construction  of  (he  blade  rings  by  '.m  improvid  method. 

METALS  AND   ALLOYS. 

Charles  Cammeli  and  Co..  Ltd.,  J,  E.  Fletcher,  and 
W  B.  Hamilton »  of  Sheffield.  i>cc  imh.  1.^3 -Refers 
particularly  lo'  the  manulaeture  of  stcei-  According  to  this  invention 
the  Vt'holeof  the  inai  is  melted  in  ttic  heating  furnace  supplementing  the 
waste  heal  from  the  converter  by  the  combuslidtj  of  some  g:ii.  such  iis 
producer  ga*  which  is  comparatively  free  from  sulphur.  Bv  this  meann 
a  tontiauons  and  rapid  series  of  charges  of  steel  of  any  grade  in  produced 


by  girst  melting  down  iron  in  an  open-hearth  heating  furnace.  When 
this  iron  is  molten,  and  if  desired,  slightly  decarburised  or  otherwise 
relined,  it  is  nm  directly  into  the  Limvettcr  and  is  there  further  decar- 
bufised  as  required  by  "the  well-known  Bessemer,  Ki-bert,  Tropenas,  or 
other  similar  methods.     The  waste  gases  pioduced  in  the  Bes!>emer 


JL 


.d^y;wl»;^A-^ 


V 


.  JL,-. !£ it- 


EL- 


converter  are  passed,  in  conjuncUon  with  producer  g»fs  and  air,  into  the 
open-hearth  heating  furnace,  thus  producing  sutTicient  heal  to  melt 
iron  i^nd,  if  necessary,  partially  decarburisc^  de>uiphuri&Cj  or  otherwise 
refine  the  same)  rapidly  enough  tn  feed  the  cunvexter  after  the  com- 
pletion of  each  charge  of  raell  of  steel. 

LOCOMOTIVE    BRAKES. 

The  Westfnghouse  Brahe  Conif>any«  Ltd.,  London 
(communtcatton  from  the  Westing  house  Air  Brake 
ConiDany,  of  Fltt&hurg,  U.S.A  >  Jmn.  n»th,  1004.— Relates  to 
Huid  proMiiL'  hr-ilvC*,  .nid  more  particularly  to  devices  for  ii>aiatamlng, 
in  >pite  of  leakajiie.  the  desired  pressures  in  the  train  pipe  and  brake 
cylinders,  retipcctively,  of  an  automatic  air-bralte  system  while  the 
br;ike  remains  applied.  The  objects  of  the  invention  are  to  provide 
improved  means  for  supplying  Huld  under  pressure  to  the  train  pipe 
while  the  brakeii  are  applied,  with  the  brake  valve  in  lap  positiunt 
whereby  all  leakage  from  the  train  pipe  is  cun3pcnsa;ted  for  and  the 
pressure  is  maintained  constant  at  the  required  degree  of  reduction 
lor  any  length  of  time  desired,  and  also  having  thus  assured  the 
maintenance  of  the  dL'*iircd  pressure  iii  the  train  pipe,  to  insure  that  tht 
brake  cylinder  pressure  shall  also  be  maintained  and  any  reduction 
therein,  due  to  leakage,  he  automatically  supplied  from  the  train  pipe. 
In  this  invention  use  is  tuade  of  Ibe  welbknown  equalising  principle  as 
appliedtothcdlrlversbralic  valve  for  controlling  the  pressure  of  fluid 


jTj^./ 


J^-^. 


J^c^.A 


in  the  regulating  chamber  of  the  apparatus.  To  maintain  the  brake 
cylinder  pressure  as  mentioned  above,  despite  leakage,  a  cylinder  feed- 
Valve  device  governed  by  brake  cylinder  pressure  i»  erajployed  for 
oontrnlling  Gooimunicaiion  between  the  train  pipe  and  the  brake 
cylinder.  For  malntaiining  a  desired  pressure  in  tlie  train  plpe^^  while 
the  brakes  remain  applied,  the  pressure  in  a  regulating  chamber  which 
controls  the  operation  of  the  feed  valve,  governing  communication 
between  the  main  reservoir  and  the  train  pipe.  Is  equalised  with  that 
to  which  thetr;iin  pipe  is  reduced  at  the  time  of  making  the  applicalion 
of  the  brakes  by  means  of  an  cqnallsJog  device  in  the  driver'^  brake 
valve. 
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NHW     PUBLICATIONS.  NEW    CATALOGUES* 


•  THE   ROYAL   NAVY    LIST" 

.  ..     \  V.  V'  :v:«.i      .1  l^uulv  oi  rci'crcncc  relating  to  the 

.>vi   ■  .iiKi  «';    the  \\i\.y,  both  active  and  retired,  and 

1^  ■  1.;^    K   f.io   I'lect  ;  together  with  a  narrative  of 

iilciiIkH'I.ux  ii.ival  events,  and  a  naval  bibliography. 

\  '.    o.;.     !.iniiar>,  ig«:j5.     Witherby  and  Co.     los. 

I  I.-  .  .:..iKi;Kliii-  i-'o-Miiun  in  public  interest  to  which 
.ij  Kus.il  \avv  has  attained  during  recent  years  has 
iiadc  i[  o>.-oiitial  that  the  scope  of  this  well-known 
jieicr.  ^-  :vn»k  should  be  considerably  extended;  the 
■  ."lUli  i>  that  the  present  issue  makes  quite  a  portentioui 
.  )luiii.  In  addition  to  the  regular  features,  we  note 
liiat  It  I',  iiow  possible  not  only  to  trace  the  careers  of  the 
■rhceiv.  but  also  the  history  of  the  ships.  Particularly 
tutcrcviMiu;  is  the  new  section  devoted  to  a  bibliography 
..f  nav.il  literature  ;  although  at  present  this  is  not  so 
extensive  as  c(»uld  be  desired,  we  have  no  doubt  that 
ni  subseiuient  issues  the  list  will  be  judiciously  augmented; 
ni  a  caiajogue  f>f  this  description,  the  titles  of  many  of  the 
l-apiis  lead  before  the  Institution  of  Naval  Architects 
mii^'ht  hi  included  with  advantage.  The  cover  of  the 
volume  I"!  capable  of  improvement;  a  stronger  binding 
would  make  the  work  more  serviceable,  and  worthy  of  a 
permantnt  place  in  the  reference  library.  Altogether, 
however,  the  editors  are  to  be  congratulated  upon  the 
iMUiprehen^iveness  of  their  production. 

«'  THE  THEORY  OF  ELECTROLYTIC 

DISSOCIATION.' 

A   Short    Introduction,   by  J.   C.  Gregory,  B.  Sc,  A.l.C. 
Longmans,  Green  and  Co.     is.  6d. 

Students  anxious  to  acquire  a  knowledge  of  the  modern 
theory  of  electrolytic  dissociation  are  recommended  to 
secure  a  copy  of  Mr.  Gregory's  lucidly  written  treatise. 
The  writer  divides  his  subject  into,  the  conditions  of 
dissolved  substances  ;  ions  and  precipitation  ;  the 
hydrogen  and  hydroxyl  ions,  and  some  electrolytic  and 
general  considerations. 

<<  MAXWELL'S  THEORY  AND  WIRELESS 
TELEGRAPHY.' 

Part  I.,  "  Maxwell's  Theory  and  Hertzian  Oscillations,"  by 
H.  Poincare  ;   translated  by  Frederick  K.  Vreeland. 
Part  II.,  "The  Principles  of  Wireless  Telegraphy,*' 
by   Frederick    K.  Vreeland.      Archibald   Constable, 
los.  6d.  net. 
The  author  informs  us  that  the  aim  of  this  work  is  to 
give  a  physical  treatment  of  Maxwell's  theory  and  its 
applications    to    some  modern  electrical    problems,   to 
demonstrate  the  fundamental  principles  which  underlie 
all  electrical  phenomena,  according  to  Maxwell  and  his 
followers,   to   show   how    these  principles  explain  the 
ordinary  facts  of  electricity  and  optics,  and  to  derive  from 
them  a  practical  understanding  of  the  essentials  of  wire- 
less telegraphy. 

Part  I.  deals  successively  with  generalisations  regard- 
ing electrical  phenomena  ;  Maxwell's  theory ;  electrical 
oscillations  before  Hertz  ;  Hertz's  oscillator  ;  methods  of 
observation  ;  propagation  along  a  wire  ;  measurement  of 
wave-length  and  multiple  resonance  ;  propagation  in  air; 
propagation  in  dielectrics ;  production  of  vcr>*  rapid 
oscillations ;  imitation  of  optical  phenomena,  and 
synthesis  of  light.  Part  II.,  lor  which  Mr.  Vreeland 
is  responsible,  o|>ens  with  a  discussion  of  the  general 
principles  of  wireless  telegraphy ;  this  is  followed 
by,  telegraphy  by  Hertzian  waves  ;  the  grounded  oscilla- 
tor ;  propagation  of  grounded  waves  ;  the  receiving 
apparatus ;  and  selective  signalling?.  The  work  is 
profusely  illustrated  with  useful  diagrams. 


Messrs  Everett.  Edgcumbe  and  Co.,  of  151.  and  152,  Great 
Saffron  Hill,  Holborn  Circus,  E.G.,  have  displayed  considerable 
ln}{eauity  in  drawinj{  attention  to  their  electrical  measurinft 
instruments.  Their  folding  card  has  an  excellent  representation  of 
two  hands  enforcing  the  words,  "  It's  just  like  this  !  "  and  contains  the 
firms  otter  to  forward  their  price  list. 

A  1905  Edition  of  their  illustrated  catalogue  of  Iron  Buildings, 
R<M)fs.  Bridges,  and  General  Constructional  Work  in  Steel  and  Iron, 
has  been  issued  bv  Messrs.  Brownlie  and  Murray.  Ltd.,  of  Possil 
Iron  Works,  Glasgow.  Most  of  the  illustrations  have  been  taken 
from  work  designed  and  erected  by  the  firm,  and  they  are  intended 
to  show  the  many  uses  for  which  iron  and  steel  may  be  utilised 
with  advantage  inbuildings  of  all  descriptions. 

Messrs.  Mather  and  Piatt.  Ltd.,  of  Salfoid  Iron  Works. 
Manchester,  have  issued  a  second  edition  of  their  catalogue  of  Poly- 
phjuse  Generators. 

Messrs.  Holden  and  Brooke.  Ltd.,  forward  leaflets  giving 
extracts  from  letters  of  users  ot  Brooke's  1903  Patent  Steam  Trap, 
and  Patent  "  P.S."  (Protected  Seat)  Valve. 

"Stevedore'*  Plumbago  laid  Manila  Rope,  manufactured 
solely  for  transmission  of  p  )wer  and  hoisting  cargo,  is  described  and 
illustrated  in  a  four  pa^e  leaflet  issued  by  the  C.  W.  Hunt  Company. 
We  note  that  this  rope  is  made  four  strand  with  a  heart, 

Matthews  and  Yates,  Ltd.,  of  Swinton.  Manchester,  have 
issued  a  pumphlet  describing  the  "Cyclone  "  High  Speed  (Enclosed 
type)  Forced  Lubrication  Engine,  "fhis  engine  is  specially  designed 
for  driving  fans  and  dynamos,  and  it  is  claimed  that  it  is  entirely 
self-contained,  and  is  of  the  smallest  possible  dimensions  compatible 
with  ease  in  adjusting  and  cleaning,  and  the  economical  performance 
of  the  work  it  has  to  do. 

From  Mr.  Eric  S.  A.  Smith,  of  Bridlington,  we  have  received 

a  number  of  pamphlets  and  leaflets  relating  to  Hydraulic  Rams  and 
Ram  Pumps ;  "  Climax "  Steel  Windmills  for  power  and  pumping 
purposes ;  Smith's  American  Incandescent  Vapor  Gas  Lamps  and 
Supplies:  the  "Handy  Man '"  Oil  Engine;  the  "  Perfection' Direct 
Copying  System  "  ;  the' "  Khoma  "  Gas  Arc  Lamp  :  and  illustrations  of 
high-fail  single  and  double  suction  turbines,  low  fall  turbines,  etc. 


MEETINGS  FOR   THE  ENSUING   WEEK. 

Friday,  Jax.  27th.  —  Institution  of  Civil  Engineers,  Great  George 
Street,  Westminster,  vS.W. -Students  Meeting,  8  p.m.:  Paper. 
"Concrete-Mak  ng  on  the  Admiralty  Harbour  Works.  Dover." 
by  Mr.  T.  L.  Matthews.— Engineering  Society :  University 
College.  London.  5  p.m.;  Paper,  "The  Barrage  of  the 
Thames."  by  Mr.  B.  B.  Willcox.— Roval  Institution.Albemarle 
Street,  W.,  8  p.m. :  Lecture  by  Dr.  Wilson.  —  Electi  ical 
Engineers,  Ball  at  Hotel  Cecil.  Strand,  London.— Ph>*sical 
Society  Meeting  at  the  Roj-al  College  ot  Science,  Exhibition 
Road,  South  Kensington,  5  p'.ni.:  Papers,  "Action  of  a  Magnetic 
Field  OH  t  he  Discharge  through  a  Gas,"  by  Dr.  Willov  s/'Action 
of  Radium  on  the  Elect*  ic  Spark,"  by  Dr.  Willows  and 
Mr.  J.  Peck.  "The  Slow  Stretch  in  In'diarubbrr,  Glassand 
Metal  Wires  when  subjected  to  a  Constant  Pull,"  by  Mr. 
P  Phillips.  "  Determination  of  Young's  Modulus  for  Glass," 
bv  Mr.  C.  A.  Bell.  "Some  Methtxis  for  Studying  the 
Viscosity  of  Solids,"  by  Dr.  Boris  Weinberg. 

Saturday.  Jan.  2Hth.— Manchester  Association  of  Engineers,  Grand 
Hotel,  7  p.m. :  "  Multiple  Effect  Evaporation."  Mr.Chas.  Day 

Monday.  Jan.  30  -Society  of  .\rts.  8  p.m. :  Cantor  Lecture,  "  Reservoir 
Fountain  and  Stylographic  Pens,"  Lecture  a,  by  Mr. 
James  P.  Maginnis.  ' 

Tuesday.  Jan.  31.— University  of  Liverpcwl  Engineering  Society. 
5.30  pm.:  Paper,  "Electrical  Tran -mission,'*  by  Mr. 
G.  W.  Worrall.— Institution  of  Electrical  Engineers  (Man- 
chester Local  Section),  8  p.m.  :  Paper.  "  Some  Points  in  the 
Selection  of  Electric  Cables,"  by  Messrs.  L,  B.  Atkinson  and 
C.  J.  Beaver. 

Wednesday,  Feb.  i.— Geological  Society  of  London,  8 p.m.— Society 
of  Atts,  8  p.m. :  Ordinary  MeeUng. 

Thursday.  Feb.  2.— Chemical  Sodely.— Civil  and  Mechanical  En- 
gineers' Society,  Caxton  Hall,  Westminster.  8  p jn. :  Paper. 
" The  Mechanics  of  Hour  Milling,"  bv  Mr  A.  R.  Tattcrsall.— 
Royal  Soaety  Meeting,  4.30  p.m.— Royal  Institution,  5  p.m 

Friday.  :Feb.  3.— Royal  Society,  9  pjn. :  Lectnre  by  Piofesaor 
T.  Clifford  Anbut.— GcoJogists'  A»ocialion  :  Annual  General 
Meeting,  Univtrsitv  Coll^.  Gower  Street,  7.30  pjttw— Junior 
Institute  of  Engineers,  Wtstmlmtcr  Palace  Hotel,  8  pjn,  : 
Paper.  "  Recent  DevelopmcnU  In  Electric  LightfnK,"  b}- 
Professor  H.  T.  Dairidge. 
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'  N  pursuing  the  transference  of 
heat  from  the  fuel  to  the 
water  in  the  boiler,  it  be- 
comes necessary  to  consider 
the  effect  of  heat  upon  water. 
The  specific  heat  of  water, 
or  the  quantity  of  heat  required  to  raise 
its  temperature^  is  greater  than  that  of  any 
other  known  substance.  Consequently  the 
specific  heats  of  all  other  substances  (water 
being  taken  as  unity)  are  stated  as  decimal 
fractions.  The  specific  heat  of  steel  boiler- 
plate for  example  is  o'li?,  so  that  the  quantity 
of  heat  which  would  raise  the  temperature 
of  water  one  degree,  would  suffice  to  heat 
nearly  8i  times  the  weight  of  steel  to  the 
same  extent. 


From  the  temperature  of  melting  ice  up  to  the 
boiling  point,  or  through  a  range  of  180  deg.  F-. 
the  absorption  of  heat  by  the  water  is  regularly 
measurable  by  the  thermometer ;  and  dis- 
regarding the  expansion  of  the  water,  practi- 
cally a  negligible  quantity,  we  may  say  that 
to  each  pound  of  water  180  heat-units  have  been 
imparted.  But  to  convert  this  pound  of  water» 
already  at  the  boiling  point,  into  steam  at 
atmospheric  pressure,  requires  966  heat-units, 
or  more  than  5 J  times  the  amount,  and  this 
without  raising  the  temperature  in  the  least. 
This  considerable  amount  of  mechanical  work, 
or  966  X  772  =  745.752  foot-pounds,  is  only 
partly  accounted  for  by  the  visible  or  external 


work    performed,    namely*    the    expansion    of 
volume  against  the  resistance  of  the  atmosphere. 


Steam  at  atmospheric  pressure  occupies  a 
volume  1,646  times  that  of  the  water  from 
which  it  was  formed,  or  2637  cubic  feet  per 
pound.     It  has  consequently  displaced  exactly 


MR,    CHARL&S    CONRAD    SCHNEIDER. 

President    of    the    American  Society  of    Civil 
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Aocordinj^  to  the  Engintcrhig  Xews  of  New  York,  to  which  wc 
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that  volume  of  air  at  a  pressure  of  147  lb.  per 
square  inch,  or  2,117  lb.  per  square  foot.  This 
represents  the  external  work  amounting  to 
2,117  X  26-37  —  55'S25  pounds  Ufted  one  foot 
high,  leaving  nearly  690,000  foot-pounds  as 
the  mechanical  equivalent  of  the  heat  expended 
in  overcoming  molecular  attraction.  If  we 
divide  these  two  results  by  772,  the  mechanical 
equivalent  of  heat,  we  find  the  external  work 
amounts  to  72*3  heat-units,  and  the  internal 
or  molecular  work  to  893*6,  making  up  the  well- 
known  value  of  966  heat-units,  the  British  unit 
of  evaporation. 


In  comparing  the  performances  of  steam- 
boilers,  working  at  different  pressures,  and  taking 
their  feed-water  at  different  temperatures, 
it  becomes  necessary  to  reduce  the  actual 
results  to  a  common  standard,  in  which  the 
evaporation  is  assumed  to  take  place  at  atmo- 
spheric pressure,  and  the  feed-  water  to  be  supplied 
at  212  deg.  F.,  generally  known  as  "  from  and 
at  212."  Supposing  for  the  moment  the  feed- 
water  to  be  supplied  at  o  deg.  F.,  we  shcvdd 
evidently  require  966  plus  212  ^  1,178  units  of 
heat  to  evaporate  each  pound  of  water,  and  so 
for  any  temperature  of  feed-water,  say  65  deg., 
the  heat-units  required  would  be  1,178 — 65  ;  or, 
generally,  for  evaporation  at  atmospheric  pres- 
iure,  1,178 — / ;  /  being  the  temperature  /)f 
feed-water.  In  most  tables  of  the  properties 
of  saturated  steam,  the  total  heat  is  given  as 
from  32  deg.,  reducing  the  figure  1,178  to  1,146, 
or,  as  more  exactly  stated,  1,146*6,  which  gives 
us  the  trouble  of  subtracting  32  in  each  case, 
when  the  temperature  of  the  feed  comes  into 
the  question.  The  total  heat  of  steam  increases 
but  slowly  in  relation  to  the  pressure,  being  at 
the  rate  of  '305  of  a  heat-unit  for  each  degree 
Fahrenheit  above  212  deg.  On  referring  to  a 
table  we  find  the  temperature  of  steam  at  60  lb. 
pressure  above  the  atmosphere  to  be  307*2 
deg.  Hence  the  total  heat  is  1*146.6  -f  '305 
(307 — 212)  =  1,176.    Double  the  pressure,  and 


the  total  heat  is  only  1,146*6  +  '305  (350  —  212) 
=  1,189.  Dividing  these  two  results  by  theimit 
of  evaporation,  966,  we  find  the  figures  respec- 
tively to  be  1*217  units,  and  1*230  imits.  So  that 
it  costs  little  more  to  work  at  120  lb.  pressure 
than  at  60  lb.  Even  at  160  lbs.  pressure  the 
heat  supphed  is  only  1*236  units.  These 
figures  are  significant  in  relation  to  the  economy 
attending  the  use  of  steam  at  higher  pressures. 


To  reduce  the  performance  of  a  boiler  working 
at  120  lb.  pressure  above  the  atmosphere 
supplied  with  feed-water  at  60  deg.  to  the 
equivalent  evaporation  from  and  at  212  deg., 
the  total  heat  of  120  lb.  steam  from  the  table 
of  saturated  steam  is  1,189,  and  subtracting  32 
deg.  from  the  temperature  of  the  feed-water, 
we    have    Il^g-^^ 


966 


1.2  ;   and  this  multipHed 


by  the  evaporative  power  of  the  boiler  under  the 
given  conditions,  say  9  lb.  of  water  per  lb.  of 
coal,  ynW  give  9  x  1*2  =  io*8  lb.  of  water 
evaporated  from  and  at  212  deg. 


Feed- water  heaters  are  employed  to  utihse 
the  escaping  heat  of  the  exhaust  steam.  Taking 
an  extreme  case,  that  of  raising  the  feed-water 
from  the  freezing  to  the  boiling  point,  or  through 

180  deg.,  we  have  the  ratio -^^^^~^^    =  -84^ 

1,146  ^^ 

or  15*7  per  cent,  as  the  saving  effected.  This, 
of  course,  is  out  of  the  question.  Taking  more 
reasonable  figures,  say  feed-water  at  50  deg., 
and  that  this  is  heated  up  by  the  exhaust 
steam   to   175   deg.     Subtracting    32   deg.  in 

each  case,  we  have   ^>^4p    M3  — .  .ggg    ^j.  ^..^ 
1,146 — 18 

per  cent.  As  the  cost  of  an  efficient  feed-heater 
is  by  no  means  excessive,  and  the  cost  of  main- 
tenance resolves  itself  mainly  into  keeping  the 
tube  surfaces  free  from  deposit,  the  saving 
effected,  though  not  so  large  as  sometimes 
professed,  is,  nevertheless,  very  well  worth  the 
outlay. 
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In  a  coaling  competition  between  the  battleships 
Victorious  and  Magnificent  at  Devonport  on  Monday, 
the  men  in  the  Victorious  took  on  board  1,500  tons 
in  12  6- 1 7th  hours,  while  the  Magnificent  was  engaged 
for  17J  hours  in  performing  the  same  task. 

The  Sentinel,  one  of  the  new  scouts,  during  her 
official  steam  trials,  maintained  a  speed  during  an 
eight- hour  test  of  25*249  knots,  this  being  a  quarter 
of  a  knot  in  excess  of  the  guarantee  given  by  the 
contractors,  Messrs.  Vickers,  Sons  and  Maxim. 

A  proposal  is  on  foot  to  provide  Venice  with  new 
docks,  which  if  carried  out  will  be  of  the  greatest 
importance  to  British  coaling  vessels.  The  propcsea 
docks  will  have  more  than  two  and  a  half  miles' 
frontage,  the  cost  being  estimated  at  ;^  1,000,000. 

It  is  stated, that  the  Government  have  determined 
to  take  no  steps  for  the  creation  of  a  ministry  of 
commerce,  and  circulars  are  to  be  issued  calling  on 
the  Associated  Chambers  of  Commerce  to  bring  all 
pressure  to  bear  on  the  Government  to  reconsider 
the  situation. 

Reply mg  to  the  toast  "Our  Guests,"  at  the  sixth 
annual  dinner  of  the  University  College,  ,  Colston 
Society,  Bristol,  Sir  Oliver  Lodge,  urged  that  the 
citizens  should  put  forth  their  energies  for  the  creation 
of  a  University  College,  because  it  would  be  a  great 
educational  centre  of  influence.  With  a  University 
Bristol  should  be  the  educational  capital  of  the  west. 

The  Secretary  of  State  for  India  has  now  sanctioned 
the  proposals  for  financing  the  scheme  adopted  by 
the  local  government  for  the  improvement  of  Madras 
harbour.  The  scheme  provides  for  the  closing  of 
the  present  exposed  harbour  entrance,  and  the 
opening  of  another  in  the  north-east  wall  of  the 
harbour  which  will  be  protected  by  a  breakwater  about 
1,200  ft.  long.  The  cost  of  the  scheme  is  estimated 
at  /3o6,666. 

The  official  abstract  of  the  new  German  treaties 
of  commerce  has  been  completed.  Under  the 
heading  of  machinery  the  system  of  admitting  certain 
important  materials  for  ship  building  without  duty 
is  maintained,  as  in  the  case  of  ships'  engines  and 
boilers,  but  industrial  machinery  and  mechanical 
tools  are  subjected  to  h^vier  duties.  Motor  carriages 
and  bicycles  will  be  charged  for  according  to  weight 
on  a  scale  ranging  from  15s.  to  £s  per  100  kilogrammes. 
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The  8,082  Carat  Diamond. 

The  finding  of  a  diamond  weighing  3.032  carats  on 
the  Premier  Mine  has  created  quite  a  flutter  in  Hatton 
Garden.  Even  the  most  callous  dealer  in  diamonds 
has  never  handled  anything  approaching  the  new 
diamond  in  size.  As  for  the  mining  press  it  has  been 
iaggling  with  the  intricate  mysteries  of  troy  weight, 
and  some  writers  who  have  emerged  from  the  ordeal 
limp  and  paUid,  have  given  the  result  of  their  abstruse 
calculations.  One  is  bound  to  say  that  there  is  not 
absolute  agreement  as  to  the  weight  of  the  new  stone 
when  translated  from  carats  into  mere  ounces 
for  while  one  ^^Titer  modestly  contents  himself 
with  the  statement  that  the  diamond  weighs  a  shade 
over  I  ib.,  another  mining  statistician  boldly  asserts 
that  the  new  Premier  diamond  weighs  over  a  hundred- 
weight.    It   vnW,    perhaps,    be   interesting   in   view   of 


this  confusion  of  ideas  to  make  a  comparison  betwen 
the  new  monster  diamond  and  other  famous  gems.. 

South  Africa  produced  a  big  diamond  in  1893. 
when  the  "  Excelsior,"  which  weighed  970  carats,  was 
found  at  Jagersfontein.  The  largest  diamond  up  to 
the  present  time  has  been  the  famous  "  Braganxa," 
now  in  the  possession  of  Portugal,  which  in  its  uncnt 
state  weighed  1,680  carats.  The  "  Braganza "  is 
a  Brazilian  stone,  but  opinions  differ  as  to  whether 
it  is  a  true  diamond.  The  famous  "  Koh-i-nor "  is 
an  Indian  stone,  believed  to  have  been  found  in  the 
ground  along  the  banks  of  the  Kistna  and  Godaveri 
rivers,  and  the  same  source,  claimed  as  the  Golconda 
of  tradition,  is  said  to  have  j-ielded  the  "  Regent  '* 
and  the  "  Great  Mogul." 

The  "  Regent,"  one  of  the  gems  of  the  old  French 
CrouTi,  weighed  in   the  rough  state  410  carats.     The 
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THE  PHYSICAL  PROPERTIES  OF  METALS  AND  ALLOYS- 

Messrs.  Mather  and  Piatt,  Ltd.,  mechanical,  electrical,  hydraulic,  and  fire  engineers,  of  Salford  Iron  Works, 
Manchester,  have  just  issued  a  fifth  edition  of  their  valuable  price  list  and  pocket-book  of  tables  and  aaefal 
information.    We  reproduce  the  above  tables  dealing  with  the  physical  properties  of  metals  and  alloyi. 
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'  Great  Mogul "'  was  a  prodigy  in  diamonds,  the 
largest  of  wliich  there  is  any  authentic  record  in  ancient 
history.  Comparison  ^ith  the  "  Premier  "  diamond  is' 
however,  impossible,  as  the  "  Mogul  "  disappeared  in 
the  sack  of  Delhi  by  Nadir  Shah  in  1739.  Attempts 
have  been  made  to  identify  the  "  Orloff "  Russian 
stone  as  the  '*  Great  Mogul,"  but  this  is  disputed 
byjfgood  authorities.  The  weight  of  the  **  Orlofi '' 
in  its  cut  state  is  only  193  carats,  and  the  "  Mogul  " 
must  have  been  a  far  larger  stone.  Cutting,  of  course, 
reduces^the^weight  of  a  stone  to  a  considerable  extent, 
and  the  larger  the  stone,  the  more  the  sacrifice  in  the 
cutting  operations,  A  large  stone  is  reduced  by  quite 
one-half,  but  evett  if  two- thirds  of  the  Premier  stone 
were  lost  in  cutting,  it  would  still  be  by  far  the  largest 
diamond  in  the  world.  The  experts  however,  have 
yet  to  express  their  opinion  on  the  stone,  although  it 
may  be  pointed  out  that  other  large  diamonds  recently 
found  on  the  Premier  mine  have  equalled  in  quality 
anything  previously  found  in  South  Africa,  cutting 
well   and   possessing   gre^t    briUiancy. 

The  Premier  Mine,  where  the  big  diamond  has  been 
discovered,  is,  as  mining  men  are  aware,  in  the  Trans- 
vaal, and  not  on  the  Kimberley  Field,  and  the  discovery 
has  naturally  caused  a  sensation  at  Johannesburg, 
where  the  diamond  has  been  exhibited  prior  to  its 
shipment  to  London.  It  is  said  to  measure  4^^  in.  by 
2 1  in.  The  South  African  diamonds,  as  is  well  known, 
differ  in  appearance  from  those  of  India  and  Brazil, 
being  bright  without  incrustation,  and  any  imper- 
fection  being   generally   visible   in    the   naturai   state - 

The  Iron  and  Steel  Institute. 

The  annual  general  meeting  of  the  Iron  and  Steel 
Institute  will  be  held,  by  permission,  at  the' 
Institution  of  Civil  Engineers  on  Thursday  and 
Friday.  May  nth  and  12th,  1905.  The  annual 
dinner  will  be  held^under  the  presidency  of  Mr.  R. 
A,  Hadfiekl— in  the  Grand  Hall  of  the  Hotel  Cecil.  . 
on  Friday,  May  12th.  The  council  will  shortly  proceed 
to  award  Carnegie  Research  Scholarships,  and 
candidaft^s  must  apply  before  February  28th.  The 
awards  will  be  announced  at  the  general  meeting. 

The  autumn  meeting  as  already  stated  will 
be  held  in  Shefheid  on  September  25  th  to  29th,  1905. 

Members  are  invitetl  to  participate  in  the  Inter- 
national Congress  of  Mining,  Metallurg>%  Mechanics 
and  Applied  Geology,  to  be  held  at  Liege  on  June 
26th  to  July  1st,  1905.  in  connection  with  the  Inter- 
national Exhibition.  The  general  secretar}'  of  the 
organising  committee  is  Ikir,  Henri  Dechamps,  16, 
Quai  de  TUniversite,  Liege,  and  the  committee  com- 
prises Mr»  Jules  Magery,  Member  of  the  Iron  and 
Steel  Institute,  president  ;    Professor  Alfred  Habcts, 


vice-president,  president  of  the  mining  section  ;  Mr, 
Adolphe  Greiner,  Member  of  the  Council  oi  the  Iron 
and  Steel  Institute,  president  of  the  metalluTgical 
section  ;  Professor  Herman  Hubert,  president  of 
the  mechanical  section,  and  Professor  Max  Lohest. 
president  of  the  section  of  Applied  Geology.  The 
subjects  to  be  dealt  with  in  the  metallurgical  section 
comprise  coke  manufacture  ;  blast  furnace  practice  ; 
infiuence  of  titanium,  arsenic  and  other  substances  on 
iron  and  steel ;  removal  of  dust  from  blast- furnace  gas"; 
slag  cement  ;  use  of  poor  gas  as  motive  power  in 
rolling-mills  ;  new  methods  of  open-hearth  steel 
manufacture  :  alloys  of  steel  with  chromium,  nickel, 
manganese,  vanadium  and  tungsten  ;  the  forging  press 
and  steam  hammer ;  electro -metallurgy  and  '  the 
practical  applications  of  metallography.  Visits  to 
the  Exhibition  and  to  scientific  and  industrial  estab- 
lishments will  be  arranged.  Further  particulars 
may  be  obtained  on  application  to  Mr.  Bennett  H. 
Brongh.  secretary. 
The  Diesel  Engine. 

Concerning  the  Diesel  engine  (which  is  the  subject 
of  an  article  in  this  issue),  Messrs.  The  Mirrlees  Watson 
Company,  Ltd»,  of  Glasgow,  write :  From  seven 
to  eight  years  ago  we  made  the  hrst  Diesel  engine 
constructed  in  Great  Britain*  This  engine  showed 
that    there   were   certain   difiicultie^   to   be   overcome 
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^Ilipi:^  U)o  oof^mo  was  suitable  for  general  use. 
Dtiiiiic  (hw  uit^i  ve^in^  yeais  we  have  caxried  out  many 
•  il^  ^mi  tri%U.  bul  the  past  year  has  seea  the 
•H  >  lupm^nl  inlu  a  Completely  satislacton^*  form 
Qi  Uu6  oai^me.  The  early  tirouble:»  of  choking  of 
r^ij^^gc^  aiid  oil  S|>rayer9  have  been  quite  eliminated  ; 
^d  we  h«ive  tM>w  had  three  ongines  in  operation  in  our 
OHti  works  fox  2ii  tJ,  and  9  months  respectively. 
had  have  thijkruughly  satis  Bed  ourselves  that  the 
eiLrUer  troubles  )iave  beju  completely  eliminated. 

Simplex  Conduits. 

The  Publicity  Department  of  the  Simplex  Steel 
Conduit  Company  have  earned  the  gratitude  of  wire- 
men  by  issuing  a  very  handy  and  complete  booklet, 
entitled  "  Simplex  Conduit  Erection  and  Wiring/* 
by  Mr.  L.  M.  Waterhouse.  M,I.E,E.,  A.M.Inst.C.E, 
The  volume  is  well  illustrated  and  is  handsomely 
liound.  It  is  admirably  adapted  for  pocket  use. 
A      succinct     preface     sets      forth      that     although 


steel  conduits  have  become  almost  universal  in 
present  day  practice,  and  are  admittedly  recognised 
as  the  best  protection  for  interior  circuits,  the  subject 
of  conduit  wiring  has  been  generally  neglected  in 
current  technical  literature,  and  it  is  almost  im- 
possible to  refer  to  any  work  dealing  exclusively  with 
this  subject.  The  author's  object,  therefore,  has  been 
to  give  practical  and  detailed  information  concerning 
the  various  parts  of  the  Simplex  system  and  their 
application  in  practice.  The  best  arrangement  and 
design  of  circuits,  and  particulars  of  up-to-date 
installation  methods  have  also  been  included,  in  order 
to  assist  the  observant  wireman  to  an  intelligent 
knowledge  of  how^  best  to  meet  the  varying  require- 
ments of  conduit  installation  work,  as  weW  as  to  lead 
him  to  an  appreciation  of  the  capabdities  of  the  system 
to  carry  out  each  and  all  of  those  requirements  efficiently 
and  economically.  We  have  also  received  the  firm's 
/  Simplex  "  price  list  for  1905,  uniformly  bound, 
together  with  leaflet  No,  102  showing  important 
percentage  reductions. 


T¥PE  OF  SI3t-\VHEELED   FOUR-COUPLED   PASSENGER  TANK    LOCOMOTIVE    BUILT     BY    THE      HUMBOLT 
ENGINEERING    WOKKS   COMPANY    FOR   TRAFFIC   ON   THE   MOSELLE   RAILWAY. 


The  engine  is  one  of  a  series  built  for  slow  passenger  traffic.  The  steam  bell  €m 
smoke-stack  is  used  in  places  where  the  line  runs  through  unprotected  places.  The  small 
driving  wheels  are  used  to  cope  with  the  gradients  which  in  the  hilly  districts  are  considerable. 
Chief  dimensions  :  Diameter  of  cylinders,  350  mm,  ;  stroke,  550  mm.  :  diameter  of  driving 
wheels^  1.300  mm,  ;  diameter  of  traiUng  wheels,  1,050  mm,  ;  total  wheel  base, 
4,500  mm.  ;  steam  pressure,  ^oo  lb.  per  square  mcb  ;  heating  surface  of  tubes  in 
contact  with  gases,  57*81  sqnare  metres;  heating  surface  of  tire-box,  487  square  metres; 
total  heating  surface  in  contact  with  gases,  62*63  square  metres :  total  heating  surface  in  contact 
with  water,  69*27  !>quare  metres  ;  grate  surface,  1,285  sqnare  metres  ;  tank  capacity,  ys  cubic 
metres ;  coal  capacity,  1,600  kilogrammes  ;  weight,  light,  26}  tons ;  running  weight,  56  tons. 
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THE   DIESEL  ENGINE    IN  PRACTICE. 

Bv  James  D.   Macphkkson. 

Apart  from  its  fteneral  reliability  the  Diesel  enijine  h  of  interest  to  manufacturers  and 
engineers  ownig  to  the  fact  that  it  consumes  cheap  grade  oiJs,  rendering  it  a  suitable  motor 
for  dnvmg  shop  machinery,  cranes,  lifts,  pumpR,  dynamos,  etc.  Several  of  the  accompanying 
illustrations  have  been  lent  by  the  MirlecE  Watson  Co.,  Ltd.,  of  Glasgow,  who  speciali^ie  on 
this  form  of  oil-engine.— Ec> 


HE  Diesel  engine  operates 
on  what  is  commonly  known 
as  the  Otto  or  four-stroke 
cycle  ;  that  is  to  say,  the 
cycle  of  operations  in  one 
cylinder  is  completed  in 
fotir  st-okes,  as   follows  : — 

First  :  Downward  (or  outward,  if  horizontal) 
aspiration  stroke.  In  this  stroke  the  piston 
moves  to  the  outward  or  bottom  end  of  the 
cyhnder,  and  at  the  same  time,  either  by  suction 
or  mechanically,  the  air  admission  valve  opens 
and  allows  the  cylinder  to  fill  with  fresh  air 
at  atmospheric  pressure.  The  air  issome  what 
heated  in  passage  through  the  valves  and 
port,  hence,  when  the  end  of  the  stroke  is  com- 
pleted, it  is  somewhat  below  atmospheric 
density  and  a  little  higher  in  temperature, 
but  this  difference  has  little  effect  on  the  results 
obtained. 

Secondly  :  Upward  {or  inward)  stroke  com- 
pression. During  this  stroke,  the  air  is  com- 
pressed to  a  pressure  of  500  lb.  per  square 
inch,  at  which  pressure  it  has  sufficient  tem- 
perature to  igriite  any  form  of  petroleum 
(crude  or  refined)  spontaneously^  There  are 
no  valves  open  during  this  stroke,  and  there  is 
nothing  in  the  cylinder  but  pure  air.  The 
volume  of  compression  space  is  all  embodied 
in  the  cylinder  head  and  is  first  found  by  calcu- 
lation. A  wooden  pattern  is  then  made  and 
whittled  until  its  weight  agrees  with  the  calcu- 
lated volume.  Then  a  plaster-of- Paris  core 
box  is  made,  and  this  is  used  to  make  the  cores 
for  all  similar  heads. 

Thirdly  ;  When  the  piston  has  reached  the 
top  of  the  compression  stroke  and  the  crank  is 


just  crossing  the  dead  centre  ther^  is  the 
opening  of  a  small  needle  valve^  called  the 
fuel  valve  (placed  on  side  of  cylinder  at  one 
end  of  the  port,  in  which  the  other  valve 
opens),  and  a  mixture  of  fuel  and  com- 
pressed air  is  blown  into  the  cylinder.  The 
quantity  of  fuel  is  not  all  blown  in  at  once  : 
instead,  the  fuel  injection  is  maintained  for 
a  period  equal  to  10  per  cent,  of  the  downward 
stroke  of  the  pistt^n.  It  is  possible  to  do  this 
with  the  small  quantity  of  petroleum  necessary, 
by  reason  of  the  mixture  with  compressed  air, 
which  increases  the  volume  and  thus  gives  a 
quantity  whose  injection  can  be  controlled. 
The  compressed  air  referred  to  is  compressed 
by  an  independent  two-stage  compressor  to 
800  lb.  per  square  inch,  and  cooled  before 
introduction  to  the  food  valve.  During  this 
j>eriod  the  intention  is  to  maintain  the  tempera- 
ture in  the  cylinder  nearly  constant,  allowing 
the  pressure  to  fall  in  conformity  with  the  laws 
of  expansion  at  constant  temperature.  It  is 
apparent  that  this  can  only  be  attained  at  or 
near  the  normal  load  of  the  engine.  With 
an  overload  the  temperature  will  rise  somewhat , 
and  with  a  light  load  it  must  fall,  as  the  quantity 
of  fuel  injected  is  not  sufficient  to  add  the  heat 
lost  in  expansion  of  the  large  quantity  of  air 
in  the  cylinder.  After  the  needle  valve  closes 
the  hot  gases  expand  until  the  j^iston  has 
travelled  90  per  cent,  of  its  stroke,  when  the 
exhaust  valve  opens,  to  relieve  the  pressure, 
before  commencement  of  the  next  upward 
or  exhaust  stroke.  The  pressure  at  openin;^ 
of  the  exhaust  valve  for  normal  load  is  generally 
35  ib,  per  square  inch  and  the  temperatur.^ 
about  700  deg.  F, 
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Fourth" y :  This  fourth  and  last  stroke  of  the 
cycle  takes  place  with  the  piston  travelling 
upward ;  the  exhaust  valve  opens,  and  the  hot 
gases  rush  out  through  the  valve  and  port. 
When  the  piston  reaches  the  top  centre  the 
exhaust  valve  closes,  the  admission  valve 
begins  to  open,  and  the  whole  series  of  operations 
is   repeated. 

aiNQLC-ORANK,  SINOVE-CYLINDER    TVPC 

In  the  natura!  order  of  things  a  single-cylinder  engine 
was  first  built,  and  its  construction  and 
use  is  continued  for  all  power-driving, 
purposes  except  electric  lighting 
where  the  uneven  impulse,  on  the 
crank,  affects  the  light,  unless  an 
extremely  heavy  flywheel  is  used. 
Fig.  3  shows  the  crank  effort 
on  a  16  by  24  single  -  cylinder 
engine.  Fig.  4  shows  the  crank  effort, 
velocity  curve,  and  displacement  of  the 
crank'pin  on  a  12  by  18  triple-cyrmder 
engine.  Fig-  5  shows  the  same  curvt-a 
for  16  by  24  six-c , linder  engine. 

With  the  single-cylinder  engine  the 
standard  flywheels  furnished  for  or- 
dinary factory  work  would  be  used.  With 
the   three-cylinder    engine,  in  fig.  4,  n 


somewhat  heavier  flywheel  was  used  to  drive  60-cycle 
inductor  machines  on  electric  lighting,  while  with  the 
six-cylinder  engine  a  very  heavy  wheel  was  used,  as  the 
work  was  that  of  a  suburban  trolley  line, 

DOUBLE^RANK     CMQIMia. 

When  a  four-cycle  engine  is  made  of  the  double- 
cylinder  type  with  two  cranks,  the  customary  method  js 
to  have  the  cranks  run  together,  or  360  deg.  apart, 
causing  the  shaft  to  receive  an  impulse  every  revolution 
first  one  cylinder  and  then  the  other  receiving  an 
ignition.  This  type  runs  very  well^  but  for  manufacturing 
and  other  reasons,  another  cylinder  is  added,  and  the  three- 
cylinder  engine  is  more  nearly  the 
accepted  standard,  while  with  the 
constantly  increasing  demand  for 
larger  engines,  the  four -cylinder 
unit  must  be  reached,  and  at 
at  present,  to  meet  requirements 
for  a  500  h.p»  unit,  two 
three -cylinder  250  -  h  *p . 
engines  are  coupled  di- 
rect to  300  kw.  alternaU 
ing  current  generator  be- 
tween them. 


M.w.c 
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FIG,    I.      SINGLE  CYLINDER   35    B.H,P.    DIESEL    ENGINK, 
As  installed  at  the  Scotland  Street  Works  of  the  Mirrlces  Watson  Company,  Ltd.,  Glasgow. 
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Fig.  4.    Crank  efifort,  velocity,  curve,  and  displacement  of 
the  crank  pin  on  a  12  by  18  triple  cylinder  engine. 


Fig.  5*    Curves  for  a  16  by  24  six-cylinder  eugine. 


Small  engines  have  been  built  to  operate  on  what  is 
known  as  the  two-cycle  principle  of  operation,  while 
engines  operating  on  the  four-cycle  principle,  but  doable- 
acting,  are  projected.  These  being  aside  from  the  direct 
issue  of  this  article,  it  will  not  be  treated  of  at  present. 
DBSION  AND  OON8TRUCTION. 
From  the  section  through  the  centre  of  the  cylinder  it 
will  be  seen  that  the  piston  is  a  long  trunk  proportioned 
approximately  with  the  length,  2j  times  the  diameter. 
This  gives  a  minimum  of  bearing  pressure,  and  wear  is 
almost  eliminated.  There  are  four  cast-iron  rings  fitted 
in  grooves  at  the  top  end,  and  the  top  end  of  ;.the  piston 
is  tapered  at  least  ^-inch  smaller  in  diameter,  so  as  not 
to  seize  when  expanded  by  the  high  temperature.  The 
connecting-rods  are  solid  steel  forgings,  the  boxes  also 
being  of  steel,  machined  out  and  lined  with  babbit  at  the 
lower  end,  and  with  a  brass  bushing  at  the  upper  end. 
The  main  bearings  are  supported  on  cast-iron  wedges 
and  also  adjustable  sideways. 

There  are  numerous  examples  where  these 
engines  are  operating  on  variable  load  ;  one 
in  particular  at  Peoria,  111.,  where  the  load 
is  suppUed  by  two  elevators,  there  being  only 
enough  lighting  current  used  to  give  a  load 
of  5  amperes.  The  elevators  are  used  inter- 
mittently all  day,  so  that  the  load  is  constantly 
varying  from  a  half  kilowatt  to  40  and  50, 
while  the  voltage  is  kept  within  a  variation 
of  4  volts,  the  generator  is  over-compounded 
and  assists  in  this  result,  but  even  with  this 
load  the  results  are  remarkable. 

It  will  be  noticed  that  in  addition  to  the 
splash  lubrication  in  the  crank  case,  there  is  an 
oil  chamber  and  an  oil  ring  provided  in  the 
main  bearings.  This  is  a  safeguard  against 
the  oil  becoming  too  low  in  the  crank  case. 
where  it  might  be  splashed  sufl&ciently  to 
lubricate  the  connecting  rod  and  piston,  while 
none  would  reach  the  main  bearings. 

The  lower  temperature  of  the  Diesel  engine 
gives  the  parts  subjected  to  heat  a  much  longer 
life  than  in  engines  of  the  explosive  type.  The 
valves  do  not  bum  out,  no  admission  or  exhaust 
valve  having  yet  been  replaced,  nor  have  any 
shown  any  bad  effects  from  heat.  There  is 
no  deposit  in  the  cylinder  or  on  the  valves, 
and  they  do  not  need  to  be  withdrawn  for 
examination, ' 

Froui  a  paiicr  oontnlratedi  to  the  feuSloecrk'  Club  vi  Phlfaid  Jp«faL 


l-'EBHfARY  3,  1905, 


PAGE'S    WEEKLY. 


935 


STEEL  FOR  THE  MANUFACTURE  OF  ARTILLERY. 

BV     COLOKEL    CUBILLO    (SPANISH     RoYAL    ArTILLERY). 

V.-WATERVLIET    ARSENAL. 
iC&Nimued  fr&m  page  i&o,) 


^Yy^ATER VLIET  ARSENAL,  situated  in  West 
Troy,  near  Albany,  N.Y,,  was  decided 
upon  by  the  Mixed  Committee  as  the  workshop 
for  the  manufacture  of  artillery  for  the  army. 
It  is  in  touch  with  three  or  four  railway  lines, 
the  Hudson  river3  the  Erie  canal,  and  New  York. 
Four  hours'  journey  by  rail  and  eight  by  water 
offer  all  the  advantages  of  a  city  of  importance 
for  the  acquisition  of  materials,  recruiting  of 
workmen,  and   despatch   of   goods   abroad. 

The  gun  shop  has  three  bays,  the  central 
one  bein^  much  Iiigher  than  the  two  lateral 
bays.  In  the  central  bay  are  the  boring, 
rifling,  turning  and  chambering  machines, 
1  he  lathes,  boring  and  rifling  machines  have  l>een 
supplied  by  the  NilesBement  Pond  Company. 
The  same  care  is  exercised  at  Watervliet  as  at 
Washmgton  for  the  prevention  of  accidents. 

The  Arsenal  has  a  tool  room,  which  forms 
part  of  the  large  artillery  workshop,  where  the 
special  tools  are  manufactured  and  repaired. 
This  room  is  very  completely  equipped  with 
gauges,  tools,  and  measuring  instruments  of  pre- 
cision, supphed  by  the  Pratt  and  Whitney  Co. 

There  is  another  shop,  devoted  to  the  5- in.  pieces 
field  guns,  where,  at  the  time  of  our  visit,  the  75- 
milhmctres  Vickers-Maxim  model  mountain 
guns.  9-centimetre  field  howitzers,  siege  guns  of 
127  millimetres,  177*8- millimetre  howitzers,  and 
rapid-fire  guns  of  127  millimetres  were  made. 

Last  year  the  coast-gun  factory^  turned  out 
tw^enty-nine  pieces  of  the  1S97  model  150-miJli- 
nnetre  guns,  and  had  in  hand  forty-six  of  the 
same  calibre,  model  1900.  Twelve  guns  of  25 
centimetres,  model  1895,  were  Ix^ing  con- 
structed, and  the  tubes  and  sleeves  for 
six  others  of  the  1900  model  had  been 
received. 

An  experimental  25  -  centimetre  howitzer 
had  been  finished  and  sent  to  the  Sandy  Hook 
grounds    for    testing.     During    the     year     the 


arsenai  had  completed  of  the  model  1895 
30-5  -  centimetre  guns  eleven  and  had  eighteen 
in  hand.  Of  the  1900  model  the  experimental 
gun  had  been  finished  and  eleven  were  being 
completed.  Lastly,  of  the  forty,  1890  model, 
howitzers  of  this  cahbre  twenty -nine  were  finished 
with  the  exception  of  the  firing  mechanism. 

The   details   of   the    model    1897   and    190a 
gims,  made  for  the  army,  are  as  follows  :— 


3    I 

c/ra.    CaHbre. 

fi5        45 

Miiflcl  i8q;     2^        35 

I305     35 

(  '5        50 
Model  1900  :  25         40 

I  50 '5     40 

Watervliet    has    a 


KR^ 

urctrc. 

45 

793 

2bo 

701 

455 

701 

45 

915 

260 

780 

453 

780 

Kropp 
plates 

and 
tipped 

Pro- 
jectile. 


system  of  manufacture 
similar  to  all  artillery  factories.  That  in  vogue 
at  present  is  composed  of  a  central  tube,  and 
the  necessary  sleeves  and  hoops.  They  have 
adopted  as  the  elastic  limit  for  their  calculations 
the  minimum  admitted  for  the  reception  of 
the  steel,  taking  into  account  the  deformation 
produced  by  the  elastic  stram. 

In  pieces  of  20,  25  and  30  centimetres  a  mini- 
mum tangential  resistance  of  3,700  kilo- 
grammes per  square  centimetre  is  obtained  in 
the  chamber,  and  the  average  normal  pressure 
of  the-se  guns  does  not  exceed  2,600  to  2,700,  or, 
approximately  J2i  P^^'  cent,  of  the  tangential 
elastic  resistance.  The  American  officials  esti- 
mate that  the  highest  pressure  the  guns  I 
have  referred  to  are  capable  of  resisting  \^ 
4,916  kilogrammes  per  square  centimetre,  judging 
by  experiments  at  Sandy  Hook,  where  a  gun 
of  this  class  burst  under  a  slightly  higher  pres- 
sure when  using  a  too  powerful  explosiv^e.  A 
15-centimetre  gun  will  resist  a  pressure  of 
6,040  kilogrammes  per  square  centimetre  without 
worse  damage  than  the  wedging  of  the  lock. 
t^To  be  coniiniUii.) 
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FJC.    I.      SHOWIXG    TLRRET    CONTROLLER    iN    POSITION    ON    CAR. 

The    Electrification    of    the    Metropolitan    Railway. 

(Cimtinutii  from  page  1H9.) 


ALL  the  electric  traitis  on  the  Metropolitan  Railw'ay 
•^^^  will  be  operated  on  the  multiple  unit  system.  The 
Westinghou&e  unit  switch  system  of  control  consists 
essentially  of  two  parts,  the  turret  controller  carried 
under  the  body  of  the  mot  or -car,  and  the  master  con- 
troller placed  in  the  motor*man*s  cab*  The  former  takes 
its  name  from  its  shape,  and  is  a  wonderfully  ingenious 
combination  of  magnetic  blow- out  switches  and 
pneumatic  cylinders  controlling  them.  Grouped 
around  the  centre  are  15  unit  switches  or  circuit 
breakers,  each  of  which  is  operated  by  a  separate 
pneumatic  cylinder,  working  against  a  powerful  spring. 
The  latter  tends  to  open    the  switch,   which  can  only 


PIG.   2.      SECTION    OF    TURRET    CONTROLLER, 


remain  closed  so  long  as  the  air  pressure  is  in  the 
cylinder.  The  magnetic  blow  out  arrangement  con- 
sists only  of  one  cod  that  afiects  all  the  switches 
alike.  It  is  marked  B  in  tig.  3,  and  fig.  3  shows  its 
trough-shaped  pole -pieces,  which  point  alternately 
up  and  do\«x,  the  former  being  fixed  to  the  main  casting 
and  the  latter  to  a  special  spider,  or  extension  of  the 
magnet  core,  at  the  bottom.  The  sviitch  contacts 
are  each  surrounded  by  a  vxdcabeston  box  open  at 
the  front,  and  are  placed  in  the  direct  path  of  the 
raagT>etic  fi*  Id,  as  shown  in  fig.  5.  The  raison  d'etre 
of  this  single  blow -out  coi!  is  that  it  makes  it  possible 
to  obtain  a  much  stronger  field  with  less  wiring  and 
weight  of  material  than  with 
the  arrangement  of  small  separate 
coils. 

The  air  cyUnders,  placed  in 
a  circle  above  the  switches,  are 
controlled  by  magnetically- 
operated  needle  valves,  which, 
when  open,  allow  compressed  air 
to  pass  from  the  central  chamber 
where  it  is  stored  to  the  cylinder 
closing  the  smtch  attached  to  Lt- 
The  pipe  projecting  from  the 
centre  of  the  turret  conlrolleri 
ihgs.  2  and  3*,  conveys  compressed 
air  to  the  storage  space. 

The  master  controller  showa 
open  in  fig.  4  and  in  iiosltion 
in  fg.  5  is  remarkable  for  its 
sm'dl  size  and  compactness.  It 
operates     the     above-mentioned 
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needle  air  valves  of  the  turret  controller  by  airl  of  a 
14- volt  current  taken  from  a  small  storage  battery  of  the 
car.  As  will  be  seen  it  has  five  notches  for  both  forward 
and  backward  running  in  addition  to  the  *'  off  '*  or 
neutral  point.  The  movement  ot  the  controller  handle 
to  the  first  step  sets  the  emergency  braKC  valve  ;  the 
second  sets  the  reverser — a  piece  of  appaJatus  for 
controlling  the  direction  in  which  the  car  is  run^ — 
and  puts  on  the  main  supply  current  ;  the  third  or 
shunting  notch  connects  the  motors  in  series  with  all 
resistance  in  ;  the  fourth  brings  the  automatic  accel- 
erator into  play  which  closes  the  switches  of  the  turret 
controller  in  their  right  order,  unless  checked  by  what 
is  termed  the  limit  switch  ',  and  the  fifth  opeaing  all 
the  pneiima'ic  switches  that  liave  been  closed  and 
simultaneously  throwing  in  others  connects  the  motors 
in   the  first  parallel  stage  with  resistance  in  circuit. 

To  malce  the  matter  clear  some  further  description  of 
the  auxiliaiy  apparatus  mentioned  above  is  necessary. 
The  reverser,  shown  ui  fig.  6,  is  pneumatically 
operated*  and  upon  it  as  stated  depends  the  direction 
in  which  the  car  runs.  The  movement  of  the^con- 
t roller  to  the  second  notch  magnetically  actuates  its 
valves  showTT  on  the  right  of  the  figure,  and  admits 
air  to  the  cyhnder^  tliat  move  the  switch.  The  limit 
switch  accelerator,  which  is  a  ver^'  important  part 
of  the  apparatus,  commences  operation  at  the  fourth 
step  and  automatically  closes  the  turret  controller 
switches  one  after  the  other  up  to  the  eighth  resistance 
or  last   series   point. 

After  the  movement  of  the  master  controller  to  the 
fifth  notch  has  effected  the  change  from  series  to 
parallel  the  automatic  accelerator  again  comes  into 
play,  and  limits  the  rate  at  which  the  necessar\^  changes 
in  connections  are  made  to  attain  full  speed. 

The  overload  and  no  voltage  relay  shown  in  fig.  7, 
is  in  electrical  connection  with  the  actuating  magnet 
of  one  of  the  pneumatic  cyUnders  of  the  turret  con- 
troller, which  operates  the  main  circuit  breaker.  To 
prevent  damage  from  a  resumption  of  supply,  after 
any  interruption,  such  as  a  break  in  the  third  rail, 
or  persistent  bad  contact  in  the  collecting  shoes,  the 
no  voltage  part  of  this  device  returns  the  cnntroller 
to  a  position  in  which  some  considerable  amount  of 
resistance  is  in  circuit,  allowing  it  to  be  gradually 
and  automatically  cut  out  when  the  current  comes  on 
again.  Sudden  interniptions  and  resumption  of 
supply  such  as  occur  when  the  collectors  pass  ovei  points 
or  crossings  do  not  affect  the  relay,  it  being  arranged 
to  work  too  slowly  for  this. 

Three  of  the  most  important  points  in  the  control 
equipment  of  these  cars  that  are  ingenious,  and  have 
l>een  found  to  be  useful,  are  as  follows :   The  possibility 
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FIG.  5.   MASTER  COXT ROLLER  IN'  POSIT t OX. 
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over   that    o[>lained  by  cmlmajy 
haod -operated  methods. 

The  third  provision  is  a  system 
of  interlocking  between  the 
control  equipment  arid  the 
power  brakes,  whereby  the  coo- 
Irollers  throughout  the  entire 
train  are  opened  automatically 
wJien  the  brakes  arc  applied, 
no  matter  in  wliat  position  the 
driver  may  have  or  continue 
to  hold  the  master  switch- 
handle. 


FIG.   6.     KEVERSKR, 


At  the  half-yearly  meeting  of 
the  Me  I  ro  poll  tan  Railway  Com- 
pany, Sir  C.  McLaren,  M,P,, 
referred  to  the  trains 
which  are  already  running  be- 
tween Baker  Stieel  Station  and 
I'sbridge,  through  Harrow,  by 
the  new  method  oi'  traction.  They 
were,  he  said,  jo^radually  increas- 
ing the  number  of  electric  trains 
into  and  out  of  Baker  Street,  and 
hoped  shortly  to  be  able  to  dts- 
pense  with  steam  entirely  on  that 
section.  So  far  as  the  Inner 
Circle  service  was  concerned, 
they  hoped  very  soon  to  run  some 
electric  trains  on  that  section  also 


has  been  recognised  that  through  accident  or  sudden 
illness,  the  motor-man  may  leave  hold  of  the  con- 
troller-handle, in  which  case^  especially  under  the 
latter  circumstance,  ^ave  consequences  may  ensue. 
This  is  provided  for  by  means  of  a  strong  spring  action 
which,  when  the  handle  is  released,  returns  it  to  the 
neutral  position,  interrupting  eti  passaiti  the  circnit 
of  an  electro- magnet  attached  to  the  air  brake.  Tliis 
opens  a  valve  in  the  main  pipe  of  the  system,  allowing 
the  air  to  escape,  and  the  brakes  to  be  immediately 
applied  over  the  full  length  of  the  train. 

In  ordinary  reversing  of  the  train,  this  arrangement 
does  not  opei-ate  provided  the  handle  is  passed  quickly 
over  the  neutral  points. 

The  second  safeguard  is  that  which  prevents  any 
harm  being  done  to  the  motors  if  the  operator  moves 
the  controller-handle  rapidly  over  to  the  full  parallel 
position.  In  such  case,  the  speed  of  working  oi  the 
turret -controller  does  not  increase,  and  the  various 
connections  passing  from  first  series  to  full  parallel 
are  made  automatically  at  the  right  pace.  This 
reduction  of  the  human  element  to  a  very  low  value 
results  not  only  in  greater  safety  and  comfort  to  pas- 
sengers, but  in  considerable  economy  in  power  con- 
sumption amounting  to  as  much  as  10  or  15  per  cent. 


FIG.    7,      OVERLOAD   AXD    XO    VOI.TAGE    RELAY. 
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WEEKLY    NOTES   ON    NAVAI     PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(by  our  naval  correspondent,) 


GREAT    BRITAIN. 

HEX    Lord     Selboriic 
licit y    to    the   new 
distribution     and 
the    British    War 


first  gave  pub- 
scheme  for  the 
mobilisation  of 
Fleets,    occasion 


was  taken  to  mention  that  the  Naval 
manoeuvres  of  1905  and  1906  would 
be  devoted  to  the  testing  of  the  new 
arrangements.  And  since  it  was  obvious  that  such 
a  test  must  be  world-wide  in  its  operations,  and  that 
to  be  in  any  measure  successful  must  include  all  the 
fleets  and  squadrons,  no  surprise  has  been  expressed 
that  the  "  general  idea  *'  of  the  hypothetical  strained 
relations  which  are  to  form  the  basis  of  the  ships' 
movements  tn  1905  has  already  been  published.  Time 
will  be  required  for  the  Commanders-in-Chief  on  the 
various  stations  to  interchange  communications  with 
a  view^  to  concerted  action.  This  first  series  of  move- 
ments being  carried  out  on  the  hypothesis  that  relations 
with  some  foreign  Power  or  Powers  are  strained,  will 
not  be  of  a  warlike  nature.  Indeed  it  will  be  the 
tactful  and  diplomatic  officers  who  will  gain  the  most 
distinction  in  the  manreuvres. 

No  more  launches  of  targe  vessels  have  taken  place, 
but  one  more  destroyer,  the  Wear,  was  put  into  the 
water  on  January  21st,  by  Palmers'  Company,  and 
two  submarines  of  the  "  B  "  type  were  launched  at 
Barrow  on  the  24 1 h  of  that  month.  The  cruiser 
Diamond  has  l>een  completed  by  Messrs.  Cammcll, 
Laird  and  Co,,  and  will  be  commissioned  next  week 
for  service  with  the  Particular  Service  Squadron, 
being  permanently  stationed  in  the  West  Indies. 
The  Sapphire,  ^sist&i'Ship,  has  been  allocated  for  duties 
with  the  torpedo  and  submarine  flotillas,  flying  the 
flag  of  Rear-Admiral  A.  L.  Winsloe.  C.M.G.  The 
Jed  destroyer  has  been  completed  by  Thornycroft's, 
and  passed  into  the  reserve  with  a  nucleus  crew  at 
Bevonport.  The  armoured  cruiser  Argyll  will  com- 
mence  her  trials  at  the  end  of  this  month. 

UNITED    STATED 

le  bids  lor  the  battleship  Sew  Hump  shire  and  the 
armoured  cruisers  Montana  and  Norih  Carolina, 
are  unprccedently  low,  being  eleven  per  cent,  below 
the  aggregate  lo^vest  bids  for  three  similar  ships  which 
were  put  out  to  contract  twelve  months  ago. 


The  Mid  vale  Steel  Company  of  Philadelphia  has 
commenced  delivery  of  armour  plates  for  the  vessels 
anthorisetl  by  Congress  in  1903,  the  contract  for  wtiich 
they  captured  from  the  Carnegie  Steel  Company,  and 
the  Bethlehem  Steel  Company  last  year,  after  these 
two  firms  had  enjoyed  a  monopoly  of  the  supply  for 
ten  years. 

Progress  with  the  vessels  in  hand  continues 
steady,  the  first  sLx  on  the  battleship  list  having  gone 
up  two  per  cent,  in  their  degrees  of  completion  during 
the  past  month.  The  Vtrmont,  Karisas,  Alinnesola. 
and  Mississippi,  all  went  up  iour  per  cent,  during 
December,  and  of  the  armored  cruisers  four  are  now 
u-ithin  7  per  cent,  of  completion.  It  is  expected  that 
in  all  twenty-one  vessels  of  various  types  will  be  com- 
pleted and  commissioned  during  the  coming  year, 
including  five  battleships,  four  armoured  cruisers, 
and  two  protected  cruisers,  with  small  craft.  The 
dates  announced  for  the  commissioning  of  the  larger 
vessels  are  as  follows  : — 

January  30. — Wesi  Virginia  armoured  cruiser- 
February   13th. — Pennsylvania,  armoured  cruiser. 
March  uth, — Maryland,  annoured  cruiseT. 
October  i^ih.^Virginia,  battleship. 
October  rah. — Nebraska,  battleship. 
November  ijth. — Rhode  Island,  battleship. 
December  jrd.Sew  Jersey,  battleship. 
December   loth. — California,  arnioured  cruiser* 
December  T2th. — Georgia,  battleship. 

aWEDEN. 

The  Naval  programme  of  1901  which  was  to  have 
been  completed  by  next  year  has  fallen  so  much  in 
arrears  that  an  increased  grant  has  been  asked  for 
for  1905,  in  order  that  the  programme  may  be  com- 
pleted in  1907.  The  following  is  the  proposed  allot- 
ment of  this  grant.  The  sums  asked  for  are  as 
follow :  For  completing  the  ironclad  Oskar  IL, 
3£f40,ioo;  first  ijistalment  new  ironclad  of  Fylgia 
type,  £123.000  total  cost  i 38 5. 700) ;  completion  of 
torpedo-boat  destroyer,  £'33,400:  two  torpedo-boat 
destroyers,  £i33<500;  first  instalment  hve  large 
torpedo-boats,  £55,100;  nine  small  torpedo-boats, 
£99,100;  training  vessel,  £11,600;  reconstruction  of 
Loke,  £29,800 ;  ditto  of  Hildur,  Bjorn,  and  Gerda, 
£28,050;    three  guard  boats.  £14,100* 
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The  PaJaee  Show. 

The  first  of  the  series  of  London  Aotomobile 
Exhibitions  was  opened  on  Friday  at  the  Crystal 
Palace,  The  show  wiH  remain  open  until 
Febmar)'  4th,  and  in  connection  therewith  competitions 
are  being  organised  relating  to  motor  accessories 
ajid  non-shpping  contrivances.  It  suffers  by  com- 
parison wilh  last  year's  show,  but  is  representative 
of  some  eighty  exhibitors. 

Soames  Change  Speed  Gear. 

This  s^'^stem  was  described  in  the  course  of  a  paper 
contributed  by  Mr.  Frank  Little  to  the  proceedings 
of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders.  As  will  be  seen  from  the  diagram, 
the  gear  wheels  are  always  in  mesh,  and  are  locked  to 
the  shaft,  as  required,  by  interlocking  jaw  dutches, 
the  main  dutch  bdng  shown  on  the  left.  WT^en  the 
clutch  pedal  is  pressed  down  (the  position  shown 
in  the  diagram),  it  first  releases  the  main  dutch  ; 
GO  being  further  depressed,  it  presses  the  cam  shaft, 
O,    against    its   spring,    undutching    the   wheel   which 


^il 


happens  to  be  engaged,  and  allows  the  selection  of 
another  gear  wheel,  by  turning  the  change  speed 
handle,  X.  This  change  speed  handle,  X,  turns  the 
rod,   P.   through  the  bevel  wheels,  and   this  rod  turns 


FIG.  I.     NEW  G.^SOLINE  MOTOR  BY  THE  ADAMS  COMPANY. 


SOAMES    CHANGE    SPEED    GEAR, 

the  shaft,  O.  by  m(^ns  of  the  gear  wheels  shown 
on  the  right.  Tliis  causes  one  of  the  three  double 
fingers,  which  are  fixed  on  the  shaft.  O,  at  different 
angles  to  one  another,  to  pick  up  the  tail  of  one  of  the 
sliding  forks,  U.  V  or  W.  XMien  the  pedal  is  released 
and  rises,  the  spring  presses  the  shaft.  O,  to  the  left 
and*  through  the  medium  of  one  of  the  forks,  U.  V,  W, 
which  has  been  picked  up*  slides  its  jaw  dutch, 
L.  M  or  N,  to  the  left,  thus  dutdiing  its  gear  whefcl 
to  the  shaft. 

In  the  diagram  the  fork,  U  is  shown  to  be  picked 
up,  and  as  soon  as  the  pedal  is  released  it  will  make 
tliL  jaw  clutch,  L.  engage  with  the  shaft,  K.  thus 
^:v  \ug  a  direct  drive,  this  being  the  drive  on  top  speed. 
ITie  shaft.  O,  when  the  main  clutch  is  in.  is  locked 
out  so  that  the  jaw  dutch  in  use  is  held  in  position 
L'>  means  of  a  trigger  (which  is  not  sho¥m)aed  is  not 
ciependent  on  the  spring.  The  pins  and  slots.  Z. 
on  the  rod,  P.  prevent  the  handle,  X.  from  being 
moved,  except  when  the  pedal  is  fully  depressed,  and 
also  prevent  any  but  the  selected  gear  from  being 
engaged^  the  handle  and  aB  gears  not  in  use  being 
rletmitely  locked  except  when  the  pedal  is  depressed. 
In  order  lo  avoid  comphcating  the  diagram,  the 
reverse  has  not  been  sho^^^l,  neither  does  the  positive 
locking  arrangement  appear.  The  system  is  of  course 
applicable  to  more  than  the  lliree  speeds  and  is 
arranged  for  either  gear  driving  with  a  live  back  axle 
^  or  for  chain  driving. 
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A  New  Gasoline  Motor, 

The  Adams  Company,  of  Dubuque,  la.,  favour  us 
-ftith  the  accompanying  illustrations  of  a  revolving 
cyUnrJer,  air  c<x>led,  gasohne  motor,  which  they  have 
designed  with  a  view  to  securing  compactness,  accurate 
balance,  light  weight,  wide  range  of  speeds  and  power, 
and  air-cooling  qualities.  This  reverses  the  ordinary 
practice,  in  that  the  engine  cylinders  revolve  and  the 
crank  shaft  is  stationary.  Three  units,  each  being  a 
complete  cylinder,  with  cylinder  head  and  one- third 
of  a  central  crank  case  cast  in  one  piece,  are  bolted 
together  and  bolted  to  a  top  and  bottom  cast -steel 
flange  which  has  bronze  bushings,  forming  bearings 
around  the  vertical  stationary  crank  shaft.  This  forms 
the  revolving  unit  and  the  flywheel  of  the  motor. 
The  three  pistons  are  connected  to  a  single  crank 
wrist  pin  of  verj'  large  proportions  by  bronze  pit  mans. 
The  pitmans,  with  the  pistons  at  their  outer  end,  swnng 
around  the  slationar)^  wrist  pin.  The  wrist  pin  being 
eccentric  with  the  axis  of  the  revolving  cyMnder  unit 
causes  the  pistons  to  reciprocate  back  and  forth  in  the 
cylinder  at  each  revolution  of  the  cyhnders.  This 
does  not  change  or  stop  and  return  the  mass  of  pistons 
at  each  dead  centre  as  with  an  ordinary  engine.     It 


/ 


X,,:.:. 


■iyy 


^ 
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is,  therefore,  suscep  tible  to  a  very  accurate  meclianical 
balance.  The  action  of  the  exploding  charge  is  prac- 
tically the  same  in  this  engine  as  in  the  ordinary  kind. 

.\ir  cooling  is  accomphshed  by  the  cylinder  revolving 
at  a  rapid  rate,  draining  in  the  air  at  the  centre  and 
expelling  it  with  great  rapidity  at  the  ends  of  the 
cyhnders.  The  cylinders  are  provided  with  longitu- 
dinal ribs,  which  yield  a  large  radiating  surface. 

The  speed  of  the  motor  is  controlled  entirely  by  it -5 
variable  compression  system.  The  carburetter  is 
entirely  automatic-  GasoUne  is  pumped  through  the 
upper  pipe  into  a  constant  level  reservoir,  which  is  a 
small  cavity  covered  with  a  watch  crystal  enabEng 
the  gasoline  to  be  seen.  The  surplus  gasohne  flows 
back  into  the  pump  well  through  the  lower  tube.  The 
spark  is  regulated  automatically  by  a  device  employing 
a  centrifugal  governor,  which  not  only  advances  the  spark 
when  the  speed  of  the  engine  increases,  but  also  increases 
the  length  of  the  contract  of  the  primary  circuit. 
A  contact  of  the  primary  circuit  for  -}^  of  a  revolution 
of  the  engine  gives  sufficient  time  for  the  spark  coil  to 
become  saturated  and  gives  a  good  spark  when  the 
engine  is  runnmg  150  revolutions  or  less.  This  contact 
is  automatically  increased  to  about  ^.^oi  a  revolution  of 
the  engine  when  running  at  900  revolutions  per  minute. 


CE 


u 
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i'lG.    j2,      arrangement   OF    GA^OLINL    MOTOR    WITH    REVOLVING   CYLINDERS. 
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RUNNING-SHED    NOTES. 

By  J.  C.  R.  Adams. 


PURPOSE,  under  this  title,  to 
briefly  describe  wh?t  may  be 
called  the  education  of  a  steam 
engine,  the  various  adjustments 
and  attentions  which  are  needed 
before  a  new  engine  is  fitted 
to  take  its  place  as  a  useful  and  economical 
source  of  motive  power. 

There  are  some  items  of  knowledge  which 
are  the  common  property  of  the  workmen 
actually  engaged  in  the  construction  of,  cr  in 
attendance  upon,  certain  engines  cr  machinery, 
which  are  not  to  be  found  in  printed  books,  and 
seldom  form  the  subject  of  papers  addressed  to 
technical  audiencies.  But  in  discussing  the 
processes  of  the  workshop  and  the  methods 
adopted  by  the  man  who  actually  carries  out  the 
ideas  of  others,  we  sometimes  tap  a  vein  of 
human  insight  and  practical  wisdom  which  is 
not  beneath  the  attention  of  the  most  advanced 
student  of  mechanical  science. 

Now  there  is  probably  no  greater  nuisance 
known  to  users  of  steam  power  than  the  tendency 
manifested  by  some  one  or  other  of  the  bearings 
to  "  run  hot,"  as  it  is  termed,  in  spite  of  the 
possible  fact  that  the  bearing  is  amply  large 
enough  for  its  work,  is  not  screwed  up  too 
tightly,  and  that  the  lubricant  is  of  excellent 
quality  and  is  supplied  in  quantity  obviously 
more  than  sufficient. 

Of  couise,  if  the  bearing  is  defective  in  any 
of  these  four  points,  the  remedy  is  indicated 
without  going  further,  but  sometimes,  for  no 
assignable  cause  within  the  knowledge  of  the 
steam-user,  the  bearing  cannot  be  kept  cool 
and  much  inconvenience  is  caused  thereby. 

The  remedy  is  to  ensure  that  a  continuous, 
and  unbroken  film  of  oil  is  maintained  between 
the  working  surfaces  of  the  shaft  or  "  journal," 
and  its  encircling  bearing  or  **  brass."  If 
this  film  be  preser\*ed  obviously  neither  heating 


nor  destructive  wear  can  take  place.    The  only 
problem  is,  how  to  preserve  it  ? 

Imagine  for  a  moment  instead  of  the  film 
of  oil,  a  series  of  small  cylindrical  rollers  inter- 
posed between  the  journal  and  the  brass. 
If  the  shaft  be  now  revolved  the  ring  of  rollers 
will  rotate,  as  a  whole,  aroimd  the  shaft,  at  the 
speed  of  their  own  centres,  which  is  of  course 
midway  between  the  peripheral  speed  of  the  shaft 
and  the  stationary  brass,  with  both  of  which  the 
rollers  are  in  surface  contact.  The  film  of 
oil  does  exactly  the  same  thing — it  strikes  the 
mean  between  the  fixed  and  revolving  surfaces, 
and  it  will  continue  to  do  this  unless  the  pressure 
is  sufficient  to  squeeze  it  out  from  between  them, 
or,  unless  it  be  scraped  or  peeled  off  the  shaft 
by  the  sharp  edge  of  the  brass,  when  of  course, 
contact  ensues  between  the  two  metallic 
surfaces  and  heating  begins. 

Again,  a  bearing  in  halves,  when  heated,  does 
not  expand  away  from  the  revolving  journal, 
and  so  tend  to  free  itself.  On  the  contrary, 
it  closes  upon  the  shaft  and  so  the  heating 
proceeds  in  a  compound  ratio.  A  half-brass 
which  has  been  heated,  moreover,  does  not 
regain  its  original  diameter,  but  remains,  even 
after  being  cooled,  perceptibly  tighter  upon 
the  shaft,  and  consequently  a  looser  fit  between 
the  jaws  of  the  pliunmer-block  than  it  was 
originally. 

The  remedy  for  this  is  to  scrape  away  the 
metal  of  the  half  brass  from  the  edges  down- 
wards so  that  only  about  one-fourth  of  the 
circumference,  or  7854  x  diameter  is  in  contact 
with  the  shaft.  By  this  means  the  oil  is  led  in 
instead  of  being  peeled  off,  and  the  first  st^ 
towards  the  maintenance  of  the  continuous 
film  is  taken. 

Some  very  interesting  experiments  have  been 
made  by  Mr.  Dewrance,  bearing  upon  this 
subject,  the  results,  shortly  stated,  being  that 
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for  effective  lubrication  the  oil  must  be  fed 
in  at  the  point  of  least  pressure,  and  that  a 
gradually  decreasing  space  must  exist  between 
the  surface  of  the  brass,  and  its  shaft,  or  journaL 
by  which  the  oil  may  be,  literally^  induced  to 
enter  the  actual  bearing  surface. 

Herein,  he  only  demonstrates  the  theory  of  the 
well-known  practice  of  "  easing  away  "  the  brasses 
at  the  sides.  From  this  we  deduce  the  fact,  that 
in  bearings  such  as  those  of  the  connecting-rods 
of  horizontal  engines,  wlien  the  brasses  are  divided 
v^ertically,  and  the  lubrication  introduced  at 
the  top,  no  oil-chaunels  are  needed  ;  while  in 
the  main  bearings  of  the  same  engine  the  oil 
should  be  introduced  at  the  sides  of  the  bearing, 
being  brought  thereto  either,  as  he  suggests, 
by  external  oil-pipes,  or  by  internal  grooves 
or  channels  cut  into  the  internal  surface  of  the 
upper  bearing. 

Heavy  shafts,  such  as  the  main  bearings  of 
^arge  horizontal  or  vertical  engines,  should 
be  fitted  wnth  oil  pumps  for  continuous  feeding, 
while  for  quick  revolution  engines,  forced 
lubrication  under  pressure  possesses  such  im- 
portant advantages  that  its  use  is  becoming 
almost  exclusively  adopted  for  engines  of  any 
size.  But  whatever  system  be  adopted  the 
entrance  of  the  oil  at  the  point  of  least  pressure 
is  desirable. 

There  is  one  more  important  condition  to  be 
observed.  In  bearings  which  are  fitted  between 
fixed  collars  it  must  not  be  forgotten  that  a 
little  end  play  is  necessary,  The  shghtest 
pressure  endwise  upon  such  a  bearing  is  sufficient 
to  set  it  hearing,  and  the  expansion  thus 
produced  aggravates  the  evil,  and  would  soon 
bring  the  engine  to  a  standstill,  if  not  observed 
in  time.  These  are  the  points  requiring 
observation  and  correction  in  the  case  of  new 
engines,  so  far  as  the  bearings  are  concerned, 
and  it  is  thought  that  the  hints  which  experinece 
in  the  trial  running  of  new  engines  ha%^e  suggested 
to  the  author  may  be  of  service  to  users  of 
en^nes  whose  bearings  are  inclined  to  give 
trouble. 


OBITUARY. 

VVc  regret  to  see  in  the  Continental  journals  the 
announcement  of  the  death  oi  Joseph  Chaudron,  the 
veteran  Bel{^4an  mining  engineer,  at  the  age  of  82.  He 
was  educated  at  the  Liege  School  of  Mines,  and  in  1842 
entered  the  Belgian  Government  service,  which  he  quitted 
ten  years  later  to  devote  his  attention,  in  connection  with 
"^he  German  boremastert  Carl  Gotthelf  Kind,  to  perfecting 
the  method  of  boring  shafts  that  throughout  the  world  is 
known  by  their  names*  Under  Chaudron's  direction  from 
1854  to  the  present  time,  upwards  of  80  shafts  have,  in 
Englandj  Belgium,  France  and  Germany^  been  siiccess- 
fully  bored  for  depths  of  as  much  as  400  yards  through 
quicksands,  and  mineral  resources  to  the  value  of  many 
millions  of  pounds  thereby  rendered  available-  The  latest 
appliciition  0/  the  Kind  -  Chaudron  method  is  novir  in 
progress  at  the  Dover  Colliery, 

There  is  general  regret  at  the  news  of  Mr,  Charles 
Horsley's  death.  He  was  associated  with  some  famous 
engineering  w^orks,  notably  the  t\ibular  bridge  over 
the  Menai  Straits,  but  was  probably  best  known 
as  consulting  engineer  and  London  representative  to 
Messrs.  Oakes  and  Co.,  of  Alfreton.  ^fr.  Horsley 
was  the  inventor  of  a  gas  exhauster,  and  a  syphon,  had 
been  president  of  the  Society  of  Engineers,  and  was 
a  member  of  the  Institution  of  Civil  Engineers. 

Mr.  John  Howard  Richardson,  whose  death  is  reported 
at  Croydon,  was  the  superintendent  of  the  London 
Brighton  and  South  Coast  Railway  for  twenty  years. 

Mr,  Vlired  Smedley,  of  Gelper,  whose  death  took 
place  last  week,  was  a  well-known  member  of  the 
Midland  iron  trade.  He  and  liis  brothers  estabhstied 
the  Eagle  Iroriworks  a  good  many  years  ago,  and 
Mr.  Alfred  SmetUey  look  an  active  and  leading  part 
in  the  management  until  his  retirement.  The  deceased 
took  a  considerable  interest  in  local  aifairs. 

Our  American  contemporaries  report  the  death 
of  Mr.  William  Bamet  Le  Van,  a  well-known  mechanical 
and  consulting  engineer,  who  had  made  liis  home  in 
Philadelphia  for  many  years.  He  was  an  authority  on 
steam  and  steam  boders,  and  was  the  author  of  several 
books  upon   those  subjects. 

Mr.  Samuel  Porter,  news  of  whose  death  comes 
from  Pittsburg,  was  the  inventor  of  the  Porter  v^ater 
sealed  gas  producer.  Porter  sealed  reversing  valve, 
and  Porter  furnace  charger,  and  other  devnces  used  in 
steel  works. 

The  death  is  announced  of  Mr.  Benjamin  Davey, 
oi  Redruthf  a  well- known  mine  manager  and  metal- 
lurgist. He  gained  Ids  early  experience  in  the  service 
of  Messrs.   John  Taylor  and  Son. 
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MR.  GEORGE  JACKSON  CHURCHWARD,  MJnst.C.E.,  M.LMech.E, 


13  EADERS  of  our  **  Locomotive  Notes  *'  will 
be  quite  familiar  with  the  name  of  Mr. 
G,  J,  Churchward,  the  chief  of  the  mechanical 
engineering  department  of  the  Great  Western 
Railway.  Bom  in  1857  at  Stoke  Gabriel, 
Devon,  he  gave  evidence,  when  quite  young, 
of  a  strong  bias  for  matters  pertaining  to 
mechanics,  and  at  the  conclusion  of  his  primary 
education^he  decided 
upon  becoming  a 
mechanical  engineer; 
he  was  therefore 
articled  to  Mr.  John 
Wright,  locomotive 
superintendent  of 
the  South  Devon  and 
Cornwall  Rail^^-a^-s, 
and  under  this  ex- 
pert's direction,  he 
acquired  a  sound 
knowledge  of  the 
profession  which  he 
has  followed  with 
noteworthy  success. 
Mr.  Churchward 
went  to  Swindon  in 
1876,  about  the  time 
when  the  amalga- 
mation was  effected 
between  the  South 
Devon  and  Corn- 
wall   lines    and  the 

Great  Western  Railway.  His  first 
pointment  was  in  the  drawing  office, 
subsequently  he  became  inspector  of  ma- 
terials. In  1881  he  was  selected  for  the 
position  of  assistant  to  Mr.  James  Holden, 
the  manager  of  the  carriage  and  wagon  works, 
and  on  Mr,  Holden's  retirement  from  the  post, 
he  Vf^Bs  appointed  his  successor.    A  few  years 


From  tktatr,Ji,Maga-iH< 

MR,  G.  JACKSOX   CHURCHWARD^    M,1.VST.C.E.,   M 
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later  he  undertook  the  management  of  the 
locomotive  works,  and  some  time  afterwards 
he  was  again  prcmoted,  and  made  first  assistant 
to  Mr.  William  Dean,  who  was  then  the  head 
of  the  mechanical  engineering  department. 
In  1002,  Mr.  Dean  retired  from  the  service 
of  the  Great  Western  Railway  Company  and 
Mr.  Churchward  was  appointed  chief,  which  posi- 
tion be  now  holds. 

When  Mr. Church- 
ward first  became 
associated  with  the 
Great  Western,  the 
Company's  rolling 
stock  was  as  fol- 
lows : — 

Locomotives.  1,471  ; 
Passenger  vehicles, 
4J77  ;  Goods  vehicle*, 
32,303. 

A  remarkable  in- 
crease is  shown  at 
the  present  day,  the 
stock  now  amount- 
ing to  : — 

Locomotives,  2^79  ; 
Passenger  vehicles, 
7,102  ;  Goods  vehicles, 
63,086. 

During  recent 
years  the  steadily 
increasing  weight  of 
express  passenger 
trains,  together  with 
the  keen  competition  to  secure  through  traffic, 
has  led  Mr.  Churchward  to  design  and  construct 
some  powerful  locomotives,  details  of  which 
have  already  appeared  in  Page's  Weekly, 

Mn  Churchward  is  a  member  of  the  Institution 
cf  Ci\'il  Engineers,  and  of  the  Institution  of 
Mechanical  Engineers  ;  in  1900  he  was  elected 
first  Mayor  of  the  Borough  of  Si^indon* 
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Japanese    Field  and    Mountain    Artillery* 


THE  field  gun,  illustrated  on  page  246,  consists 
of  the  tube  A,  the  jacket  B,  the  trunnion  band 
C,  carrying  the  trunnions  which  are  lengthened  out 
on  either  side,  and  thus  serve  also  as  the  axle  of  the 
piece,  the  locking  ring  D,  and  the  front  ring  E,  which 
locks  the  jacket  to  the  tube.  The  gun  is  of  forged 
steel,  and  is  painted  a  snuff-colour. 

At  the  breech  end  (fig.  2)  on  the  underside  are  two 
projections  H  between  which  the  arms  /  of  the  carrier 
fit  and  are  held  by  the  pin  G.  On  top  of  the  breech 
is  the  seat  K  for  the  pointing  arc,  and  on  the  right  side 
is  a  tubular  projection  F,  perpendicular  to  the  axis  of 
the  piece,  which  holds  the  sight  in  direct  fire  or  the 
direction  plate  in  indirect  fire. 

The  breech  mechanism  is  of  the  interrupted-screw 
type  and  opens  downwards.  It  consists  of  the  carrier 
L,  the  breech  block  with  its  threaded  sectors  M',  the 
angular  operating  lever  MNQ,  the  extractor  and  firing 
mechanism.  The  carrier,  as  above  stated,  is  hinged 
to  the  breech  of  the  gun  on  the  lower  side.  The  cylindrical 
breech  block  has  its  threads  cut  away  over  one  quarter  of 
the  circumference  in  two  places,  likewise  the  breech 
housing  of  the  tube,  so  that  when  the  breech  block  is 
pushed  in,  a  quarter  turn  locks  it.  The  breech  block 
is  screwed  in  the  carrier  and  can  be  rotated  in  the  latter 
one  quarter  of  a  revolution.  It  is  bored  out  axially 
to  receive  the  firing  mechanism.  Towards  the  top  of 
the  carrier  is  the  operating  lever  MNQ,  which  turns 
about  M,  It  has  a  horizontal  arm  NM  and  a  short 
vertical  arm  MQ  ;  the  short  arm  carries  a  stud  which 
engages  in  the  slot  Q  in  the  breech  block,  and  in  opening 
and  closing  the  breech  serves  to  rotate  the  breech 
block  the  required  amount.  The  operation  of  opening 
the  ijreech  is  then  evident.  The  operating  lever  is 
raised  until  the  arm  NM  is  vertical,  whereby  the  short 
arm  becomes  horizontal  and  the  breech  block  is  turned 
through  one  quarter  of  a  revolution.  The  slot  Q  is  then  in 
the  dotted  position  g'  (fig.  2),  the  screw  threads  of  the 
block  are  disengaged  from  the  female  threads  of  the 
breech  housing,  and  the  block  is  locked  to  the  carrier  by 
means  of  the  locking  bolt  R.  The  carrier,  together 
with  the  block,  is  then  pulled  down  to  the  rear  until 
it  comes  into  the  horizontal  position,  in  which  it  is  held 
by  a  suitable  support  (dotted  lines,  fig.  3).  Closing 
the  breech  is  performed  in  the  inverse  order. 

The  firing  mechanism  consists  of  the  firing  pin  with 
its  striker,  the  main  spring,  another  small  spring,  and 
the  trigger  5.  The  two  springs  are  assembled  one 
behind  the  other  ;    the  main  spring  is  compressed  and 


the  firing  pin  armed  by  closing  the  breech.  If  the 
breech  block  is  not  fully  closed  a  safety  device  prevents 
the  piece  from  being  fired.  The  normal  position  of 
the  striker  is  regulated  by  the  small  spring,  whereby  the 
cap  of  the  cartridge  is  protected  from  accidental 
blows  of  the  striker.  The  details  of  the  firing  mechan- 
ism and  the  trigger  device  are  shown  in  figs.  2  and  3. 

The  extractor  T  Ues  in  the  lower  part  of  the  breech 
recess  and  is  operated  by  an  arm  U.  This  arm  is  mounted 
on  the  same  pin  V  that  serves  as  hinge-pin  for  the 
carrier,  and  in  its  recess  has  a  motion  to  the  front  and 
rear  about  this  axis.  On  the  lower  side  is  a  stud  IV 
against  which  the  carrier  strikes  when  the  breech  is 
opened  ;  the  arm  U  rotates  to  the  rear  actuating 
the  extractor  T,  which  ejects  the  cartridge  case. 

CARRIAQC 

The  trail  consists  of  two  pressed  steel  flasks  with 
curved  edges,  suitably  tied  together  by  transoms.  The 
front  end  of  the  trail  is  reinforced  by  stiffening  plates  A , 
bolted  on  and  so  constructed  as  to  form  the  trunnion 
beds  of  the  gun.  The  trunnions  extend  through  them 
and  carry  the  wheels  of  the  carriage  at  their  outer 
ends.  Near  the  middle  of  the  flasks  of  the  trail  the  road 
brakes  are  hung  by  tie  rods  B.  The  recoil  brake  lies 
at  the  lower  end  of  the  trail  between  the  flasks.  At 
the  end  of  the  trail  are  the  trail  shoe  C,  the  pintle  ring 
D,  two  trail  handles  E,  and  the  folding  trail-handspike 
F.  The  carriage  also  has  axle  stay-rods  H  and  two 
axle  seats. 

The  elevating  mechanism  is  on  the  right  cheek  of  the 
trail,  and  consists  of  the  worm  N,  with  hand-wheel  M, 
the  worm-wheel  L,  and  the  pinion  O,  the  teeth  of 
which  engage  in  those  of  the  elevating  rack  on  the  gun. 

For  checking  recoil  and  returning  the  piece  to  battery 
use  is  made  of  the  recoil  brake  and  wheel-shoes  which 
replace  a  trail  spade.  The  recoil  brake  is  arranged  as 
follows  :  On  the  inner  side  of  the  nave  of  each  wheel 
is  a  grooved  rim  in  which  a  traction  rope  runs  (fig.  5 ). 
The  ends  of  these  ropes  are  fastened  one  end  to  the 
wheel-shoe  and  the  other  to  the  cross-head  P  (fig.  3) 
of  the  piston  rod  (dotted  lines,  fig.  5,  side  elevation). 
In  the  flasks  of  the  trail  there  are  grooves  in  which  this 
cross-head  sUdes.  When  the  cross-head  is  pulled  for- 
ward by  means  of  the  ropes  the  cup-shaped  springs 
(Belleville)  of  the  brake  are  compressed.  The  wheel- 
shoes  are  hung  from  the  axle  by  chains  and  have  spade- 
like projections  on  the  underside,  which  sink  into  the 
ground  when  the  wheels  on  recoil  force  them  down. 
In  firing,  at  the  beginning  of  recoil,  the  wheels  turn  and 


246 


PAGE'S    WEEKLY. 


February  3,  1905. 


February  3,  1905. 


PAGE'S    WEEKLY. 


247 


run  up  on  the  wheel-shoes,  whereby  further  motion 
is  stopped.  At  the  same  time  the  ropes  wind  on  the 
naves  and  draw  the  cro^^s-head  forward,  compressing  the 
springs  and  thus  checking  the  recoil.  The  wheel-shoes 
firmly  embedded  in  the  ground,  prevent  the  carriage 
from  sliding  to  the  rear,  WTien  the  pull  on  the 
rope  stops,  the  springs  run  the  who!e  system 
fon^^ard^  the  wheels  rolling  oil  the  shoes.  The  average 
length  of  recoil  is  0-5  m.  Although  the  piece  is  thus 
Tun  forward  after  lire,  it  does  not  always  come 
nto  exactly  its  original  position  ;  it  has  to  be  relaid 
after  each  round,  which  diminishes  its  rate  of  lire. 


On  account  of  this  recod  and  the  operation  of  the 
breech  mechanism,  which  requires  two  motions  in 
either  opening  or  closing  the  breech,  the  Japanese 
field  gun  cannot  be  included  in  the  class  of  true  rapid- 
fire  guns,  but  only  in  that  of  guns  with  accelerated 
fire*  as  for  example,  the  German  held  gun.  model  1896, 

The  road  brake  T  is  so  arranged  that  it  can  be  placed 
lower,  as  is  necessary  when  the  gun  must  lire  at  great 
angles  of  elevation.  This  brake  is  operated  by  the 
crank  handle  V  on  the  left  side  of  the  carriage.  The 
wheels  have  sixteen  spokes  and  a  metal  nave.  The 
mountain  gun  differs  but  slightly  from  the  field  gun. 


Parallel     Drive,     Lever     Release      Screwing     Machine. 

BY  MESSRS,   CHARLES  WINN  AND  CO.,  OF  BIRMINGHAM. 


THE  new  design  of  screwing  machine  for  tubes  and 
bolts  illustrated  herewith  has  been  designed  by 
Messrs.  Charles  Winn  and  Co.*  of  Birmingani^  with  a 
view  to  obtaining  a  Jie3.t  and  connect  parallel  drive. 

The  dies  are  of  the  chaser  t>T>e.  readily  adjustable  to 
either  standard  sizes  or  odd  sizes.    Each  of  the  dies  con* 
sistsof  a  set  of  four  chasers,  and  arranged,  as  shown,  for 
instantaneous  release  by  means  of  a  bow  lever  operating 
gun-metal  slippers  fitted  on  either  side  of  the  sliding 
head. and  offering  a  considerable  advance  on  thcoW  style 
of   lever  release.     This  gives  a 
smooth,  easy,    motion,    which 
opens  the  dies  by  a  single  move- 
ment.   and   releases  the    work 
without  stopping  the  machines; 
the  dies  reset    to   exactly    the 
same   diameter  as  before  by  a 
reverse  action.      There   is   no 
interference  with   the   original 
adjustment,    so    that    any  de- 
sired diameter  of  scre\*dng  can 
be  exactly  repeated  by  an  inex- 
perienced operator. 

The  \^ce  is  of  the  firm's 
duplex  self-cenlring  pattern  ; 
the  die  spindle  is  hollow  and 
provided  with  a  cap  at  the 
back  end  to  prevent  swarf 
falling  into  the  gear  wheels 
below,  but  it  is,  of  course, 
detachable  for  the  necessary 
removal  of  the  swarf  from  the 
inside  of  the  spindle. 

A  double  spur  gear  is 
provided    having     a    ratio    of 


n  to  I ,  with  a  three-sp^eed  cone  pulley  havinga  2l-in.  face 
for  belt.  The  macliine  is  arranged  with  an  extra  long 
bed  providing  for  24  in.  travel  of  the  work.  It  is  fitted 
WTth  wheel  guards  which  have  been  removed  for  the 
purpose  of  ilhistration. 


PARALLLL     DRIVE     LEVER       RELEASE     SCREWlN{i    MACHINE     BY     MESSRS. 
CHARLES    WINN    AND  CO.;  OF   BIRMINGHAM. 
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NOTES  ON 
SHIPBUILDING. 


IN  the  shipbuilding  world  the  unexpected  has 
happened  since  the  new  year,  for  there  has  been  a 
quite  considerable  run  of  orders  in  most  of  the  im- 
portant districts.  Many  owners  who  have  been 
holding  back,  have  been  placing  contracts,  and  we 
hear  of  one  firm  in  the  north  who  have  ordered  no 
fewer  than  ten  very  large  cargo  boats,  dividing  their 
orders  between  three  builders.  Whether  the  present 
revival  will  expire  as  quickly  as  did  that  at  the 
beginning  of  last  year  remains  to  be  seen,  but  what- 
ever shipowners  may  think  of  it,  the  shipbuilding 
industry  is  feeling  rather  better  than  it  did.  The 
new  work  is,  however,  very  unevenly  distributed. 
Another  unexpected  thing  in  the  trade  is  the  large 
output  of  1904,  which,  although  below  that  of  the 
previous  year  in  the  whole  world,  has  turned  out  to 
be  rather  better  than  was  anticipated. 

The  following  table  condenses  the  shipbuilding 
work  of  1904  for  the  whole  world.  It  shows  a 
reduction  of  109  vessels  of  225,966  tons,  and  an  increase 
of  15,554  i.h.p.  as  compared  with  1903: — 


Ves. 
SooUand     ...    399 
England     ...    900 
Ireland       ...      25 

IIP 

i.h.p. 

819U82 
57.530 

Vcs. 
25 

Ttins. 
484.853 
764.105 
158482 

i.h.p. ' 
497  J96 
725470 
128451 

U.K.  Totals   1,124 
Colonies     ...     84 

"SS 

1.338.972 
UJ066 

••'§ 

1407440 
37.225 

1.351.317 
12,966 

Countries    f '-^ 

I.OS0.783 

1,016^1 

1.087 

1.233300 

986.562 

Grand  totate  3,332  3451.99  >  2.366,399  2441  2.677,9^5  2,350,845 
The  reduction  in  the  United  States  brings  that 
country  below  the  level  of  the  Clyde,  which,  last  year 
did  more  than  any  other  shipbuilding  district  in  the 
world.  In  1903  the  order  of  the  foremost  half -dozen 
districts  was  di£Eerent  from  1904.  The  United  States 
was   first    and    the   Clyde    second.      The   T3me   was 


third,  Germany  fourth,  the  Wear  fifth,  and  the  Tees 
and  Hartlepool  sixth.  The  following  is  the  order  for 
1904  :— 


Vessels. 

Tons. 

ih.p. 
43».8i5 

The  Clyde 

329        .. 

417.870 

United  States 

154 

324.175 

334X>35 

Germany      

282 

271942 

I8ii9a7 
307360 

TheTyne      

The  We.-ir     

134 

258,229 

73 

228.932 

154.185 

Tees  and  Hartlepools 

70 

210470 

115.730 

Among  the  leading  shipbuilders  of  the  year  are 
many  changes  of  position.  Messrs.  Harland  and 
Wolff,  of  Belfast,  who  in  1903  had  an  output  of  eight 
vessels  of  110,463  tons,  had  in  1904  only  six  vessels 
of  31,842  tons.  The  following  is  the  year's  order  for 
1904:— 

Tons. 
73.689. 


Vessels. 

Russell  and  Co .  Clyde  18 

Swan,  Hunter,  and  Wigham  Richardson. 


Tyne 

irtlcpo 
Wm.  Doxford  and  Sons,  wear 


Wm 


Tyne 
.Gray 


and  Co.|  Hartlepool 


22 

..      5935a 

18 

.    57,i57 

14 

..    53.050 

12 

..    44.«79 

12 

..    44.37a 

J.  L.  Thompson  and  Sons,  Wear    ... 
Workman,  Clark  and  Co.,  Belfast    ... 

The  largest  indicated  horse-power  reported  is  by 
Messrs.  Schneider  and  Co.,  of  Crewsot,  who  engined 
a  very  large  number  of  torpedo-boat  destroyers. 
Next  is  the  North- Eastern  Marine  Company  of 
Wallsend  and  Sunderland.  Messrs.  Cramp,  of 
Philadelphia,  and  the  American  Shipbuilding  Company 
were  third  and  fourth  in  1903  and  1904.  Messrs.  John 
Brown  and  Co.,  and  Messrs.  Richardsons,  Westgarth 
and  Co.,  are  further  down  in  the  list : — 


Schneider  and  Co.,  Crewsot 

The  Nortb-Uastem  Marine  Company  (two 

shops)         

HawtlKKp.  Leslie  and  Company,  Newcastle 

The  Union  Irooworks.  U.&A.         

The  Newport  News  Compaoy,  U.S.A.     ... 
Cammell,  Laird  and  Co..  birkeahead 

The  Clyde  and  Belfast  in  1905  launched  the  largest 

merchant    vessels.     Except    the    Caronim    there   ww 


i.h.p. 

107.200 

I09J660 

7c.8««o 
7436» 
60,550 
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nothing  however  to  compare  with  Messrs.  Harland 
and  Wolff's  four  huge  steamers  of  1903  and  the  two 
great  freighters  launched  in  that  year  by  the  Eastern 
Company  of  New  York.  The  smallest  vessel  of  the 
first  half  dozen  in  1904  was  15,378  tons,  and  the  largest 
was  23,763  tons.     In  1904  there  were  : — 


Vessel. 

B.  T.  Tons 

Builders. 

Caronia     

...     21,150 

John  Brown  and  Co. 
workman,  Clark  and  Co. 

Victorian 

11,400 

Virginian 

...     11,200 

Alex.  Stephen  and  Sons. 

Caledonia 

9.500 

D.  &  W.  Henderson  and  Co. 

Prinz  Eitel  Friedrich 

...       8.865 

The  Vulcan  Co..  Stettin. 

Dover  Castle      ... 

8.500 

Barclay,  Curie  and  Co. 

The  following  table  summarises  the  Glasgow 
Herald  [returns  of  work  in  the  Scottish  shipyards 
during  the  past  year.  It  shows  an  increase  of  37 
vessels,  a  decrease  of  36,618  tons,  and  a  decrease  of 
35.253,i.h.p:— 

1004.  1(^)3. 


Ves. 

Tons. 

i.h.p. 

Ves. 

Tons. 

i.h.p. 

The  Clyde 

...    329 

417.870 

932.815 

277 

446,869 

455.221 

The  Forth 

...      27 

11,219 

10.250 

30 

15.356 

13.415 

The  Tav 

...      15 

10.415 

9,120 

19 

16.223 

19.460 

ThsDe'e 

...      28 

8.731 

9.955 

36 

6,405 

9.300 

399  448.235   4^2.140      362  484.^53  497.396 
Trade  was  not   good  in   the  shipbuilding  yards  of 
the  Clyde  district  in   1904,  but  it  was  not  so  bad  as 
in   1903.     The  depression  of  1903  extended  well  into 
1904.     A  total  of  417,870  tons  indicates  that  in  spite 
ot   the  dull  trade  which  prevailed  during  the  spring 
and  summer  a  great  deal  of  work  was  done.     Tonnage 
is  a  reduction  of  99,107  tons  from  the  total  of  1902, 
which  was  a  record,  and  for  figures  as  low  we  have 
to  go  back  to  1897.  when  the  total  was  310,037  tons. 
The   reduction   on   the   year  would   have   been   much 
greater   had   it   not    been   for    the    launching     of    an 
exceptionally  large  number  of  small  coasting  steamers, 
lighters,   etc.     Altogether,   Clyde   builders   turned   out 
329   vessels  of   417,870   tons,  as   compared   with   277 
vessels  of  416,869  tons  in  1903.     In  1903  the  average 
size  was  1,613  tons,  in  1904  the  average  is  only  1,270 
tons.     This    does    not    indicate    that    there   were    not 
many  large  vessels  floated,  but  only  that  there  was  also 
a  large  number  of  small  vessels.     Only  one,  the  Cunard 
steamer    Caronia,   was  over   20,000   tons ;     two,    the 
cruiser  Argyll  and  the  Allan  turbine  Hner   Virginian, 
were    between    10,000    and     12,000    tons.     One,    the 
Anchor  liner  Caledonia,  was  between  9,000  and  10,000 
tons,   and  one,   the  Dover  Castle,  was  between  8,000 
and  9,000.     Of  intermediate  sizes  the  majority  were 
between  2,000  and  4,000  tons,  a  size  of  which  al)Out 
46    vessels    were    launched,    mostly    cargo    steamers. 
It  is  when  we  come  down  below  1,000  tons  that  the 
ships   which   run   up    the   numbers   of    launches   and 
decrease   the  average   size   are   found.     Between    500 
and  1,000  tons  40  were  floated ;  between  100  and  500, 
there  were  90;  while  under  100  tons  there  were  40. 


The  honour  of  recording  the  largest  tonnage  in 
the  world  belongs  to  the  Clyde,  Messrs.  Russell  and 
Co.  being  first  with  73.689  tons.  They  were  second 
in  the  Clyde  in  1903,  owing  to  the  fact  that  Messrs. 
John  Brown  and  Co.,  Clydebank,  had  two  war  vessels 
in  their  list  ;  but  previous  to  that  they  produced 
the  largest  tonnage  for  half  a  dozen  consecutive  years 
In  1904,  Messrs.  John  Brown  and  Co.  had  only 
23,150  tons.  Messrs.  Russell  and  Co.'s  large  tonnage 
is  followed  by  that  of  Messrs.  Charles  Connell  and 
Co.,  Clyde,  who  had  over  40,000  tons,  and  Messrs. 
Barclay,  Curie  and  Co.,  Partick,  who  had  36,000 
tons.  With  the  exception  of  Messrs.  Russell  and 
Co.'s  figures,  there  is  no  very  outstanding  total  on 
the  river,  but  all  the  leading  firms  had  respectable 
tonnages,  while  several  had  large  increases.  The  largest 
increases  after  Messrs.  Russell  and  Co.'s,  are  those  of 
Messrs.  Charles  Connell  and  Co.,  from  28,908  tons 
to  40,956 ;  Messrs.  Barclay,  Curie  and  Co.,  from 
20,944  to  36,408  ;  and  Messrs.  A.  MacMillan  and  Son, 
from  9,353  to  18,048. 

The  distinctive  vessels  of  the  year  were  undoubtedly 
the  Allan  turbine  liners  (one  of  which,  the  Virginian, 
was  launched  by  Messrs.  Alexander  Stephen  and 
Sons,  Glasgow),  and  the  Cunard  liner  Caronia,  launched 
at  Clydebank.  The  Virginian  will  be  notable  as  one 
of  the  first  pair  of  turbine  steamers  in  the  Atlantic 
trade.  The  Caronia  is  one  of  the  largest  vessels  yet 
built  in  the  world  and  is  one  of  the  finest  in  the  Cunard 
fleet  in  the  way  ot  internal  fittings  and  arrangements. 
One  next  interesting  feature  of  the  year's  work  is 
that  of  Messrs.  William  Denny  and  Brothers,  Dum- 
barton. This  firm  launched  no  fewer  than  seven 
turbine  steamers,  a  record  which  even  they  are  not 
likely  to  surpass  until  the  turbine  becomes  practically 
the  universal  form  of  marine  engine.  Other  turbine 
vessels  launched  on  the  river  were  the  Virginian 
already  mentioned  and  the  yacht  Narcissus  from  the 
yard  of  the  Fairfield  Company.  The  Narcissus  is 
a  departure  from  the  hitherto  accepted  plan  of  having 
triple  shafts  and  screws  in  turbine-propelled  vessels. 
She  has  ordinary  twin-screws. 

Of  the  old-time  sailing  ship,  half  a  dozen  may  be 
found  in  the  list.  Messrs.  A.  MacMillan  and  Son, 
Dumbarton,  launched  a  barque  of  1,800  tons  for 
Aberdeen  ;  Messrs.  William  Hamilton  and  Co.,  Port 
Glasgow,  two  barques,  each  of  3,000  tons  for  Hamburg  ; 
the  Grangemouth  and  Greenock  Company,  a  barqu en- 
tine  of  2,000  tons  for  Hamburg  and  a  training  ship  of 
2,000  tons  for  Antwerp  ;  and  Messrs.  A.  Rodger  and 
Co.,  Port  Glasgow,  a  sailing  ship  of  1,900  tons  for 
Hamburg.  Apart  from  these,  the  "  sailers  "  were  all 
barges,  lighters,  and  yachts. 


r 


350 


PAGE'S    WEEKLY. 


February 


riACHINERY   FOR   TEA    ESTATES. 


/—  '^B^  ^*^^  inevitable  that  with  the  march 
^t  of  time  imperfect  and  primitive 
i^^  inethovls  of  tea  manufacture,  de- 
pendent, lor  the  most  part,  upon 
coolie  labour,  should  give  way  to 
machinery  from  the  western  world. 
That  the  hand  and  loot  of  the  coolie 
formerly  employed  in  the  various  stages  of  the 
manuiacture  have  happily  been  eliminated  is  ccrlamly 
calculated  to  enhance  the  aesthetic  joys  of  the  tea  drinker. 
Machinery,  moreover,  performs  the  many  little 
niceties  incidental  to  the  manufacture  with  scieniilic 
accuracy.  A  poineer  in  this  held  is  Mr.  S.  C.  David- 
sK>n,  M.I.M.E.,  of  the  Sirocco  Engineering  Works, 
Belfast,  and  to  Messrs.  Davidson  and  Co.,  Ltd.,  we 
are  indebted  for  the  following  details  of  modem  tea 
machinery. 

LEAF     WiTHERtNO. 

The  freshly-picked  leaves  of  the  tea  plant,  brought 
in  baskets  to  the  {actor%'  in  a  crisp  and  brittle  condition, 
are  first  carefully  w*eighed»  and  then  spread  out  on 
shelves  or  racks  in  the  withering  lofts,  in  order  lo 
produce  the  soft  hmp  state  which  is  necessary  for 
subsequent  manufacture,  and  it  is  here  that  Messrs, 
Davidson's  Sirocco  system  of  tea  leaf  wiiherimej  is  able 
lo  secure  the  desire*:!  results  indepejidently  of  climatic 
conditions.  The  system  involves  the  mechanical 
movement  and  control  of  the  entire  volume  of  air  in 
the  withering  loft  by  use  of  **  Sirocco  '*  fans,  and 
special  means  are  taken  for  directing  the  flow  or  air 
current  over  the  leaf  spread  on  the  racks.  Slessrs. 
Davidson's  system  enables  tlie  process  to  be  carried 
out  m  irom  12  to  16  hours,  even  under  the  most  un- 
favourable chmatic  conditions,  whereas,  ordinarily. 
48  to  60  hours  would  be  necessary,  or  even  longer 
m  ver\'  n.oist  weather.  The  spreading 
surface  for  AAithering  can  be  retluced  as 
the  withering  of  each  day's  leaf  is 
ensured.  The  "  Sirocco  *'  system  is 
arrangefl  strictly  in  accordance  with 
the  particular  needs  of  each  fact  or  v. 

ROLLING     MACHANERy. 

As  soon  as  the  lea  is  surtkientlv  hmp 
to  lake  a  twist  without  breaking,  it  is 
put  into  the  rolhng  machine,  an  example 
of  which  is  shown  in  fig.  i,  the  object 
of  this  process  being  to  break  up  the 
cells  of  the  leaf  prior  to  fermentation. 
This  machine  takes  a  chnrge  of  about 
}Oo    lb.    to    350    lb,    of    withered     ifaf. 


which  represents  the  effective  work  of  about  100 
coolies.  When  in  the  rolling  machine  the  leaf  is 
subjected  to  a  strong  lateral  pressure  by  the  movement 
of  the  tabic  under  the  hopper,  in  which  what  are 
termed  "  ploughs "  are  fitted.  This  movement 
causes,  as  it  were,  a  boiling  up  motion  in  the  centre 
of  the  mass  of  leaf,  whereby  the  leaf  receives  a  re- 
markably ciTjual  and  well  twisted  rolling,  and  at  the 
same  time  is  kept  cool  throughout  its  entire  mass. 

ROTAfEY    8I1VE. 

Ihe  leaf,  or  wet  roll,  as  it  is  then  caUed,  is  next 
passed  through  a  rotary  sieve,  which  serv-es  to  break 
up  any  vmsui  table  aggregations  of  leaf»  and  separates 
the  finer  tea  from  the  coarse,  .so  that  in  the  subsequent 
fermenting  process  the  dilferent  classes  of  leaf  c^in  be 
fermented  separately  and  best  results  obtained,  as 
the  finest  qualities,  which  ferment  fastest*  can  be 
dried  of!  as  soon  as  they  have  obtained  a  sufficient 
degree  of  fermentation. 

ORYIMO     THE     LEAF. 

The  drying  of  the  leaf  after  fermentation  is  one  of" 
the  most  important  features  of  the  tea  manufacture 
and  consiilerable  ingenuity  lias  been  shown  by  Messrs 
Davidson  an<i  Co.,  Ltd.,  in  producing  various  types, 
of  drying  machines  to  suit  all  requirements,  and  in 
sizes  to  deal  with  from  40  lb.  to  3501b.  of  fully  dried 
tea  per  hour.  These  drying  machines  are  made  in 
two  distinctive  types,  viz  :  *'  Downdraft  "  and  "  Up- 
draft."     In  the  former  (an  example  of  which  in  shown 
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PLAN  AND    ELEVATION  OP  AN    IMPROVED  TEA-HOUSE, 
lUustraling  the  hilcst   improvements    in   the  design  ot    Tea   Factories   as  carried    oul  hy  MesnrH. 
Brownlie   and    Murrav,  Ltd.,   of   Glas^jow.      The   standiirdH   of    the  withering  racks  are  carried 
up  to  the   roof   principal,  and   the  withering  trays   are  placed   across   the   building,  thus  givinjj 

effective  drying  accommodation. 


A  TYPICAL   LEAF-HOUSE, 

Erected    by   Messrs    Brownlie    and    Murray*  Ltd..   on   the    Kelly-deti  Ten  Estate,  India.      The 
building  has  open  sides,  is  175  ft  long  by  34  ft.  wide,  and  has  eight  withering  lofts.     The  tlours 

are  of  timber. 
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in  fig»  2),  the  hot  air  which  is  prokluced  in  the 
stove  is  drawn  down  through  the  trays,  on  which  is 
spread  the  wet  roll,  by  means  of  a  "  Sirocco  "centrifugal 
fan.  The  trayii  in  the  dryinjaj  ch;imbcr.  which  are 
operated  by  a  coolie,  are  inserted  through  the  bottom 
tray  port  and  gradually  raised  by  a  system  of  levers 
until  they  come  opposite  the  top  tray  port,  when  they 
are  withdrawn,  the  tea  being  then  fully  dried. 

The  '  Updraft  "  Sirocco  Drying  Machine  (fig,  5). 
as  the  name  implies,  works  with  a  self-acting  upward 
current  of  heatetl  air,  and  does  not  require  any  mechanical 
power.  As  will  be  clear  from  the  accompanying  illus. 
tration,  the  chamber  containing  the  trays  is  above 
the  stove^  so  that  the  npward  current  of  heated  air 
passes  through  the  leaf  spreail  on  the  trays.  After- 
wards, it  passes  either  into  the  factory,  or  up  the 
chimney,  as  desirecL  TTiese  machines  are  made  in  tw^o 
types,  in  one  of  which  tbe  trays  are  inserted  at  one  end  of 
the  machine,  and  in  the  other  at  the  side  of  the  machine. 

We  are  informed  by  Messrs.  Davidson  and 
Co.,  Ltd.,  that  they  have  just  shipped  to  India  the 
first  of  a  new  and  improved  form  o£  drying  machine 
of   the  automatic  type,  designed  to  deal  with   350  lb. 


of  fully  dried  tea  per  hour.  Only  one  attendant  will 
be  necessary  to  feed  the  leaf  into  this  machine,  and  it 
will  be  autoQiatically  discharged  when  the  drying 
process  is  completed.  The  power  required  for  driving 
the  necessary  gearing  has  been  reduced  to  a  minimum, 
and  special  attention  has  been  given  to  strength, 
simplicity  of  construction,  efficiency,  and  economy 
in  working. 

Any  class  of  fuel  may  be  used  in  the  stoves  with 
these  driers,  and  a  special  attachment  has  recently  been 
perfected  for  the  application  of  oil  fuel,  which  will  be 
of  special  interest  to  planters  in  districts  where  wood 
is  becoming  scarce. 

SOftTINQ  AND  QRADINa. 
Mechanical  appliauces  are  also  provide  1  for  the 
sorting  or  grading  of  the  tea  (fig.  4)  when  dried, 
into  various  qualities,  and  also  a  machine  for  packing 
it  into  chests.  We  understand  that  the  latter  operation, 
until  a  recent  period,  was  effected  by  coolies  tramping 
the  tea  into  chests  with  their  bare  feet,  and  though 
we  have  not  seen  this  operation  performed,  we  should 
distinctly  prefer  Messrs.  Davidson's  Mechanical  Packer. 
The  machine  has  a  vibrating  table  on  which 
the  chests  are  clamped,  and  to  which 
is  imparted  about  2,000  vibrations  per 
minute.  This  vibrating  motion  causes  all 
the  particles  of  tea  to  settle  down  closely  in 
the  chest,  which  is  thus  filled  compactly  and 
uniformly,  no  lb.  chest  of  lea  taking  about 
tu'O  minutes  to  pack.  Fig.  5  is  an  iHustratio«i 
of  this  interesting  machine. 
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FIG,  3.      UPDRAFT    DRYING    MACHINE* 
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IRON  AND   5TEEL  NOTE5. 


{Continued  from  page  193.) 


I  NOW  conclude  the  extracts  from  the  useful  paper 
which  Mr.  Jos.  H.  Harrison  read  before  the 
Cleveland  Institution  of  Engineers.  With  regard  to 
blowing  engines,  Mr.  Harrison  thinks  Cleveland  can 
claim  to  be  a  pioneer  in  this  country,  both  in  gas- 
blowing  engines  and  turbo-blowing  engines,  but  we 
follow  painfully  slowly.  Both  these  are  successful. 
The  former,  including  its  auxiliaries,  takes  more 
looking  after  than  the  usual  steam  reciprocating 
engine,  but  it  uses  only  about  one -third  the  gas.  The 
turbo  blower  requires  no  less  steam,  but  takes  much 
less  attention  and  oil,  and  gives  no  pulsations  of  blast. 
Both  these  innovations  are  distinctly  improvements, 
and  will  be  rapidly  taken  advantage  of.  Pyrometers 
are  now  becoming  very  common  about  blast  furnaces, 
but  there  are  still  many  who  do  not  see  the  value 
of  them.  A  furnace  nm  without  a  pyrometer  is 
very  much  like  a  ship  sailing  without  a  compass. 


Leaving  the  blast  furnaces,  to  go  to  the  steel  works, 
continues  Mr.  Harrison,  we  pass  the  metal  mixer 
on  the  way,  or  if  we  don't  we  ought  to  do.  The 
mixer  is  the  great  buffer  between  the  blast  fumace- 
mau  and  the  steel  maker.  It  enables  the  former  to 
get  a  good  lot  of  iron  through  into  steel,  which  would 
have  otherwise  gone  to  rust  in  stock,  owing  to  its 
quality,  and  it  en.ibles  the  latter  to  know  pretty 
nearly  what  sort  of  iron  the  next  ladle  will  bring. 
Both  these  reduce  cost,  and  increase  output. 

On  reaching  the  steel  works,  possibly  the  first  thing 
that  strikes  one  is  that  the  mill  is  not  rolling  at  that 
moment — this  may  be  due  to  fifty  diflerent  causes,  but 
it  is  most  likely  to  be  due  to  one  of  two— either  the 
steel  is  not  ready  for  it,  or  the  finished  product  has  not 
been  got  out  of  the  way.  The  author  thinks  there  is 
not  a  single  steel  works  mill  in  this  countn,-  where  an 
average  of  from  one  to  two  hours  is  not  lost  on  every 
shift,  from  one  or  other  of  these  two  causes.  He 
considers  this  is  one  of  the  most  telling  factors  in  looking 
for  the  cause  of  falling  behmd  oui;  competitors  in  steel 
production.  He  thinks  that  those  who  have  just 
retunie<l  from  America  ^-ill  back  him  up  by  saying 
they  saw  no  lime  lost  on  mills  over  there.  The  mill 
is  the  hub,  around  which  everything  must  turn,  and 
it  is  our  failure  to  appreciate  this  that  allows  things 
to  go  on  as  they  do.  You  may  have  half  a  dozen 
melting  furnaces,  with  all  necessary  heating,  and  cog- 
ging appliances  to  prepare  the  raw  material,  but  yon 


have  only  one  mill.  That  mill  measures  the  work  done, 
and  it  must  be  kept  going  all  the  time  at  full  speed,  if 
the  plant  as  a  whole  is  to  make  profits.  Every  single 
operation,  both  before  and  after  it,  must  riot  only  be 
able  to  keep  step  with  it,  but  must  have  a  bit  up  its 
sleeve,  to  meet  an  extra  spurt  of  the  mill  when  it  has 
an  easy  order  on.  If  the  furnaces  cannot  make  steel 
enough  for  the  mill,  and  you  are  quite  sure  nothing 
is  holding  them  back,  put  dowTi  more  furnaces.  Far 
better  spend  money  this  way  and  get  a  return,  than 
to  have  men  and  machinery  eating  Iheir  heads  off. 
Every  one  of  them  has  got  to  earn  a  profit,  and  if 
you  don't  give  them  enough  employment,  how  can  they? 


As  a  rule,  the  ingots  here  are  not  given  time  enough 
in  the  furnace.  This  is  due  largely  to  a  deficiency  of 
furnaces,  and  it  results  in  very  excessive  rejections  of 
finished  products.  Quick-acting  cranes,  or  machines, 
to  charge  and  draw  the  ingots,  with  rapid  means  for 
Ufting  doors,  and  men  trained  to  keep  the  cogging  mill 
supplied  with  steel  just  as  fast  as  it  can  be  finished 
and  taken  by  the  finishing  mill,  are  points  to  be  care- 
fully noted,  and  seen  to.  Then,  looking  at  the  other 
frequent  cause  of  stopping  the  mill — the  finished 
material  not  out  of  the  way.  If  a  mill  can  roll  so 
many  tons  per  shift,  whether  plates,  rails,  or  anything 
else,  it  requires  no  great  thought  to  see  that  you  must 
not  only  provide  sufficient  machines  to  finish  that 
quantity  per  shift,  but  also  room  for  it  to  cool,  and  yet 
this  is  the  point  where  the  delay  mostly  occurs. 

It  is  quite  common  knowledge  that  our  competitors 
have  a  much  better  plan,  and  yet  we  make  no  effort  to 
follow  it.  By  putting  a  sufficient  length  of  light,  slow- 
moving  roller  gear  from  the  mill  roller  gear  to  the 
shears,  and  letting  the  plates  simply  crawl  along  this, 
the  air  can  get  all  round  them,  and  they  will  be  cooled  by 
the  time  they  get  to  the  shears,  and  be  far  less  buckled 
than  at  present,  besides  costing  nothing  for  labour. 
If  sufficient  ground  length  is  not  available  on  the 
straight  it  is  quite  easy  to  arrange  roller  gear  side  by 
side,  and  skid  the  plates  from  one  to  the  other  at  the 
ends,  so  that  they  travel  up  and  down  and  finally 
arrive  at  the  Shears.  The  plates  can  be  in^>ected  and 
marked  as  they  crawl  along.  They  are  kept  orderly 
and  travel  with  regularity  out  of  the  way  o£  the  mill 
which  is  thns  enabled  to  increase  its  output  by  50  per 
cent.  The  plates  are  thus  kept  well  above  the  grovind 
level,  where  they  get  plenty  of  fresh  air,  and  there  is  a 
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chance  keeping  the  roller  gear  under  supervision. 
There  is  also  no  unequal  cooling  to  cause  excessive 
buckling.  

Going  further  into  the  buckling  question,  Mr. 
Harrison  asks  why  the  buckles  are  not  taken  out 
before  the  plates  leave  the  works  ?  When  a  buyer 
orders  plates  he  expects  to  get  flat  ones,  but  he 
never  does  in  this  country.  Wherever  one  goes 
into  a  bridge,  boiler  or  other  shop  where  plates  are 
being  used,  we  find  men  laboriously  flattening  those 
delivered,  either  by  hammers  or  flat  blocks  or  by 
passing  them  through  a  series  of  rollers.  It  is  not  only 
the  platemaker*s  business  to  flatten  his  plates  and 
finish  the  job,  but  he  can  do  it  far  more  easily  and 
cheaply  than  anyone  else  by  passing  them  through  a 
series  of  rollers  before  they  are  cold  as  they  are  crawling 
down  from  the  mill  to  the  shears.  Our  American 
friends  do  it  regularly,  and  why  should  not  we  ? 
One  machine  would  do  the  work  of  ten  in  the  buyers' 
shops,  and  would  do  less  harm  to  the  plate. 

If  the  product  is  rails  or  other  sections,  greater  hot 
bank  room  is  required  than  is  found  at  most  mills,  so 
that  the  bars  can  lie  to  cool  without  touching  each 
other,  having  air  all  round  them  >\dth  a  view  to  re- 
ducing the  straightening  to  a  minimum.  This  straight- 
ening is  a  very  serious  business  indeed  with  us.  There 
is  far  too  much  of  it  at  many  works.  It  is  not  only 
expensive,  but  it  checks  the  output  of  the  mill.  Pro- 
■  vided  the  ingot  or  the  bloom  is  properly  heated,  and 
the  rolls  are  right,  there  should  be  very  little  straight- 
ening required  if  care  is  taken  in  cooling  the  bar. 
A  rail  is  symmetrical  in  section,  and  a  little  judg- 
ment in  cambering  it  should  produce  a  fairly  straight 
bar.  At  any  rate,  there  is  no  excuse  for  some  of  the 
snakes  one  sees  waiting  to  be  straightened,  and  some 
intelligence  should  be  used  to  stop  it. 

Open-hearth  furnaces  have  made  rapid  strides  in 
recent  years,  both  in  capacity  of  furnaces  and  output. 
Mechanical  charging  machines  are  not  yet  generally 
used.  They  not  only  save  hard  manual  labour,  but 
charge  the  material  in  a  fraction  of  the  time,  so  that 
the  furnace  doors  are  not  letting  cold  air  in  to 
anything  like  the  same  extent.  The  machine  can  do 
the  work  at  a  fraction  of  the  cost,  so  that  wages  can  be 
saved,  and  the  machine  takes  no  note  of  hot  days. 

The  tilting  form  of  furnace  is  an  expensive  one,  but 
it  does  away  with  all  tapping  hole  troubles,  and  for  the 
Talbot  process  it  is  ideaL  This  process  is  satisfactory 
at  Frodingham,  and  a  second  furnace  is  being  erected 
there,  so  that  there  is  no  further  reason  to  hesitate 
in  adopting  it  here.     It  is  true,  tliree  of  these  furnaces 


are  now  being  erected  at  one  works  here,  but  other 
firms  do  not  follow  readily.  The  old-fashioned 
system  of  casting  ingots  from  the  open-hearth  furnace 
in  a  pit  still  exists,  even  though  the  ladle  is  handled 
by  an  overhead  crane.  When  the  crane  has  got  to 
carry  the  metal  along,  it  is  quite  an  easy  matter  to 
lift  it  first  high  enough  to  clear  the  moulds,  set  on 
bogies,  running  on  a  railway  on  ground  leveL  This 
saves  all  the  mess  in  the  pit,  enables  the  steel  to  go 
straight  to  the  stripper  crane,  and  the  ingots  are  m 
the  heating  furnace  with  far  less  trouble,  expense, 
and  loss  of  tme. 


The  charging  and  drawing  of  the  ingots  and  slabs 
should  be  no  longer  a  job  for  half  a  dozen  men.  W^ith 
the  machines  now  well  known,  it  is  only  a  one  man  job 
with  a  boy  to  lift  the  doors,  and  he  is  far  more  reliable 
than  the  half  dozen  to  keep  step  with  the  mill's  require- 
ments. He  has  no  one  to  blame  for  any  delay,  and 
he  puts  the  piece  in  the  right  place  every  time.  With 
regard  to  the  speed  of  rolling  rails  and  bars,  the 
pieces  don't  follow  up  quickly  enough.  There  is  no 
need  for  the  roughers  to  be  simply  spectators  of  the 
finishing  process.  They  should  have  a  piece  in  all  the 
time,  both  roughing  and  finishing.  It  is  a  fact  that  in 
America  they  have  to  hold  back  seven  or  eight  rails 
until  they  are  cool  enough  for  the  finiFhing  pass.  There 
is  no  such  trouble  here.  Probably  some  of  this  excess  of 
heat  is  due  to  better  heating,  but  the  quicker  following- 
up  has  much  to  do  with  it.  In  cropping  the  ends  off 
blooms  and  slabs,  it  is  a  crude  method  to  Uft  each  crop 
end  with  dogs  and  a  crane.  Wliy  not  run  a  bogie 
under,  and  shoot  the  crop  ends  down  into  it  ?  If 
a  railway  can't  be  got  in,  shoot  them  down  into  a  box, 
and  let  one  Uft  do  for  a  boxful. 

It  has  been  truly  said  it  is  waste  of  time  and  money 
to  simply  copy  Uterally  American  plant  and  methods 
because  their  conditions  and  ours  are  widely  different. 
But  there  is  ver^-  Uttle  difficulty  in  selecting  from  their 
stock  of  these  articles  such  as  are  suitable  for  our 
conditions  and  adopting  others  to  make  them  so. 


The  American  aims  to  make  large  outputs  and  some- 
times pays  poor  dividends.  With  us,  the  first  aim  is  to 
pay  dividends,  and  no  credit  is  given  for  record  outputs 
if  the  dividend  is  reduced.  This  makes  a  world  of 
difference.  Mr.  Harrison  is  of  opinion  that  Americans 
overstep  the  mark  in  their  eagerness  for  *'  record 
makes."  He  opines  that  there  is  a  middle  course 
between  their  practice  and  ours,  which  if  properly 
managed  will  give  "  record  profits." 


356 


PAGE'S    WEEKLY. 


February  3»  1905 


BRITI5H    COAL 

POSSIBLE  ECONOMIES  IN 

PRODUCTION  AND  USE 


N  our  last  issue  we  called  attention 
to  the  estimated  amount  of  coal 
in  the  British  Isles,  and  some  other 
salient  features  of  the  valuable 
and  suggestive  report  of  the  Royal 
Commission  on  Coal  Supply.  As* 
regards  the  available  coal  the  report  is  a  distinctly 
cheerful  document.  We  have  often  been  assured 
that  the  use  of  coal  will  become  obsolete  within  a 
measurable  distance  of  time,  and  this  has  been  put 
forward  as  an  answer  to  those  who  view  with  alarm 
oar  exports  of  steam  coal.  In  any  event  it  appears 
that  there  is  a  very  wide  margin  available,  for  we 
have  enough  coal  to  last  from  400  to  600  years.  The 
most  suggestive  and  valuable  part  of  the  report  is 
that  which  deals  with  possible  economies ;  ( i )  under- 
ground, (2)  in  the  preparation  of  coal  for  the  market, 
(3)  in  transport  from  the  coUieries,  and  (4)  in  use. 

THB     TBNTATIVK    NATURB     OP     GOAL    STATISTICS. 

As  r^ards  the  total  estimate  of  available  coal  we 
welcome  the  figures  given  for  their  magnitude,  but 
how  tentative  such  compilations  are,  is  illustrated  by 
the  fact  that  although  between  January  ist,  1870, 
and  December  31st,  1903,  5,694,928,507  tons 
of  coal  have  been  raised,  the  present  estimates  of 
available  coal  are  nevertheless  10,707,382.769  tons 
in  excess  of  those  of  the  previous  Commission.  This 
excess  is  accounted  for,  partly  by  the  difference  in 
the  areas  regarded  as  productive  by  the  two  Com- 
missions, and  partly  by  discoveries  due  to  recent 
borings,  sinkings,  and  workings,  and  more  accurate 
knowledge    of    the   coal    seams. 

The  calculations  of  the  Commission  as  to  the  available 
resources  are  based  for  the  most  part  upon  the  assump- 
tion that  present  conditions  will  continue,  but  they  are 
fully  alive  to  the  possibility  that  improved  methods 
and  appliances  will  result  in  the  getting  of  a  greater 
percentage  of  coal  than  that  which  they  have  estimated 
to  be  available. 

As  already  explained  the  Commission  regard  4,000  ft. 


as  the  limit  of  practical  working ;  at  the  same  time 
they  point  out  that  it  is  difficult  to  determine 
the  maximum  temperature  which  is  consistent  with 
the  healthful  exercise  of  human  labour.  There  seems, 
however,  to  be  no  difficulty  in  working  at  upwards  ci 
ninety  degrees  provided  the  ventilation  is  brisk  and 
the  air  dry.  Experts  on  the  Continent,  notably 
Professor  Stassart  and  Herr  Schultz-Briesen,  consider 
1.500  metres,  or  say  4.900  ft.,  about  the  limit  of 
working. 

PROBABLE    DURATION    OP    OUR    COAL    RESOUROBS. 

This  question,  the  Commissioners  point  out,  tarns 
chiefly  upon  the  maintenance  or  the  variation  of  the 
annual  output.  The  calculations  of  the  last  Coal 
Commission  as  to  the  future  exports  and  of  Mr.  Jc 
as  to  the  future  annual  consumption  make 
hesitate  to  prophesy  how  long  our  coal  resources  are 
Ukely  to  last.  The  present  annual  output  is  in  roniid 
numbers  230  million  tons,  and  the  calculated  available 
resources  in  the  proved  coalfields  are  in  round  nnmben 
100,000  milUon  tons,  exclusive  of  the  40,000  million 
tons  in  the  unproved  coalfields,  which  they  have 
thought  best  to  regard  only  as  probable  or  speculative. 
For  the  last  30  years  the  average  increase  in  the 
output  has  been  2^  per  cent,  per  annum — and  that  of  the 
exports  (including  bunkers)  4J  per  cent,  per  annum. 
It  is  the  general  opinion  of  the  District  Commisaionen 
that,  owing  to  physical  considerations,  it  is  highly 
improbable  that  the  present  rate  of  increase  of  the 
output  of  coal  can  long  continue — indeed,  they  *}m^ 
that  some  districts  have  already  attained  their  maad- 
•  mum  output ;  but  that  on  the  other  hand  the  deveiop- 
ments  in  the  newer  coalfields  will  probably  increase 
the  total  output  for  some  years.  In  view  of  this 
opinion  and  of  the  exhaustion  of  the  shallower  i^^HfF*** 
they  look  forward  to  a  time,  not  far  distant,  whaa 
the  rate  of  increase  of  output  will  be  slower,  to  be 
followed  by  a  period  of  stationary  ou^mt,  and 
a  gradual  decline. 
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OOALpOUTTINQ    maohinks. 

Coming  to  underground  economies,  almost  all  the 
opinions  given  on  the  general  question  of  coal-cutting 
machines  compared  with  hand  labour  were,  as  abeady 
stated,  in  favour  of  the  former;  but  these  opinions 
were  accompanied  by  many  qualifications  and  excep- 
tions, and  it  is  apparent  to  the  Commissioners  that 
the  balance  of  advantage  and  disadvantage  depends 
to  a  large  extent  upon  the  circumstances  of  each  pit, 
and  sometimes  of  the  different  districts  in  the  same 
pit.  The  choice  of  machine  also  depends  on 
these  circumstances.  There  seems  to  be  no  doubt 
that  coal-cutting  machines  are  now  firmly  estab- 
Ushed. 

The  chief  advantages  of  coal-cutting  machines, 
according  to  the  evidence,  are  set  forth  as  follows : — 
(i)  That  an  increased  percentage  of  large  coal  is 
obtained,  and  the  coal  got  is  in  a  firmer  and  better 
condition.  (2)  A  more  regular  line  of  face  is  obtained, 
which  facilitates  ventilation  and  leads  to  more  regular 
and  systematic  timbering,  and  the  weight  being 
mcM-e  regular  and  uniform  the  roof  can  be  more  easily 
kept  up.  The  greater  rapidity  of  working  also  tends 
to  keep  down  the  cost  of  repairs,  and  causes  less 
damage  to  overlying  seams  and  the  surface,  the  sub- 
sidence being  more  even.  (3)  The  regular  and 
systematic  working  tends  to  increase  the  safety  of 
the  workmen.  (4)  Seams,  which  either  because 
of  their  thinness  or  hardness,  or  both,  could  not  be 
worked  at  all,  or  could  only  be  worked  at  a  profit  in 
good  times,  can  be  worked  profitably  by  machines. 
(5)  Holing  is  less  frequently  done  in  the  coal  and, 
when  it  is,  there  is  much  less  "  small  "  made  than  in 
the  case  of  holing  by  hand.  (6)  The  output  is  in- 
creased, and  is  more  regular,  and  the  work  is  more 
easily  superintended.  Fewer  explosives  are  used 
for  getting  down  the  coal ;  in  some  cases  none.  Gener- 
ally machine  work  is  less  costly  than  hand  work, 
especially  in  thin  seams.  According  to  one  witness 
the  saving  is  much  greater  in  the  narrow  work  or 
headings  than  in  the  longwall  faces.  From  the  point 
of  view  of  the  men  the  work  is  safer  and  easier,  and 
the  wages  are  better.  The  importance  of  lightening 
the  labour  of  the  men  will  probably  be  more  appre- 
ciated as  the  working  places  become  deeper  and  the 
temperature  becomes  higher. 

There  are,  however,  certain  conditions  under  which 
machines  cannot  at  present  be  worked  to  advantage, 
viz ,  where  the  roof  or  floor  is  bad,  where  there  are 
numerous  fiaults  or  dykes  or  where  the  seams  are 
highly  inclined.  So,  too,  in  the  case  of  very  soft 
coal  there  is  the  danger  of  falls  from  the  face  and 
damage  to  the  machines. 


■XPLOSIVM    AND    •UBSTITUTB*. 

Although  the  general  effect  of  the  extended  use  of 
coal-cutting  machines  has  apparently  been  to  reduce 
the  use  of  explosives,  it  appears  that  in  some  cases 
shot  firing  has  increased  for  breaking  up  the  larger 
blocks  brought  down.  For  many  years  attempts  have 
been  made  to  devise  some  sort  of  appliance  which 
would  get  rid  of  this  source  of  danger.  Lime  cartridges 
and  patent  wedges  have  been  tried,  but  hitherto  without 
much  success.  It  is  claimed  that  the  hydraulic 
cartridge  or  wedge,  which  is  now  used  in  at  least  one 
colliery  in  Lancashire,  has  enabled  shot  firing  to  be 
dispensed  with  altogether,  and  has  at  the  same  time 
given  a  greater  percentage  of  large  coal. 

ELBCTRICITV    AND    OOMPRB88KD    AIR. 

At  a  modem  colliery,  and  especially  since  the  intro- 
duction of  coal-cutting  machines  on  a  large  scale, 
the  use  of  electricity  for  the  transmission  of  power  is 
according  to  the  evidence,  invaluable  both  from  the 
point  of  view  of  economy  and  efficiency.  It  is  said 
to  be  well  adapted  for  every  requirement  of  mining 
and  for  all  the  general  purposes  of  a  colliery,  with 
the  possible  exception  of  the  winding  engines,  the 
opinion  in  this  country  being  at  present  against  using 
electrical  winding  engines,  although  s<»ne  are  being 
used  on  the  Continent. 

In  connection  with  the  preparation  of  coal  for  the 
market  the  Commission  strongly  emphasise  the  great 
advantages  obtainable  from  improved  machinery 
for  the  better  handling,  the  avoidance  of  breakage,  etc. 
Not  only  is  the  value  of  the  product  thereby  greatly 
enhanced,  but  much  small  coal  formerly  unsaleable  at 
a  profit  and,  therefore,  not  worth  bringing  to  the  sur- 
face, is  now  brought  out  and  sold  to  advantage  after 
washing.  Such  careful  preparation  of  the  output 
has  not,  however,  found  universal  application  in 
this  country.  It  is  said  that  we  do  not  lay  ourselves 
out  to  suit  the  requirements  of  our  customers,  either 
at  home  or  abroad,  and  that  as  regards  foreign  markets 
the  methods  of  our  Continental  competitors,  especially 
Germany,  are  more  scientific  and  more  satisfactory. 
They  strongly  urge  the  importance  of  cleaning,  sizing, 
and  sorting  coal  for  the  market.  The  more  the  con- 
sumers realise  the  advantages  that  accrue  from  the 
use  of  coal  selected  to  suit  their  special  require- 
ments and  appliances,  the  more  will  they  expect  and 
demand  uniformity  of  quaUty  and  size.  Unifonnity 
is  important,  a  consumer  willingly  paying  more,  if  he 
can  rely  upon  always  getting  what  his  experience  has 
proved  to  be  best  suited  for  his  purposes. 
(To  be  continued.) 
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MICA   MINING  IN   SOUTHERN 
INDIA. 


A  paper  on  this  subject  was  read  l>efore  the  last 
meeting  of  the  Institution  of  Mining  and  Metallurgy. 
by  Mr.  George  A.  Stonier,  of  wliich  the  following  is 
an  abstract : — 

Mica  mining  in  India  is  of  importance  in  only  two 
areas,  Koderma  and  Nellore.  This  paper  deals  with 
the  latter  district.  The  area  over  which  payable  mica 
has  been  found  in  Nellore  measures  114  miles  by  48. 
It  consists  of  a  series  of  well-foUated  garnetiferous, 
talcose,  chlorite,  biotitc,  hornblende,  kyanite,  and 
staurolite  schists,  quartzites  and  gneisses  of  older 
pakrozoic  age,  and  is  penetrated  by  a  number  of  sheets, 
dykes,  and  small  bosses  of  pegmatite. 

The  payable  "  books  "  of  muscovite  are  at,  or  close 
to,  the  junction  of  the  pegmatites  with  the  biotite 
and  hornblende  schists,  but  are  never  found  in  the 
latter. 

The  plan  of  working  is  to  quarr>'  at  the  junction  of 
the  pegmatite  and  schist,  and  as  the  dip  of  the  junction 
is  high,  quarrying  can  be  continued  to  a  great  depth. 
Very  little  underground  mining  has  been  attempted, 
Kodalis  are  used  to  excavate  the  soft  earth,  but  to 
<]uarry  to  jiegmatite  men  work  in  pairs,  and  use  lolb. 
hammers  with     15-inch    handles,   and   small   wedges. 


Lenticular  Pockets  of  Pegmatite  after  Mallet. 


Plan  of  Dyke  after  Mallet. 
Section  of  Dyke  after  Mallet. 


Boring  holes  for  blasting  is  done  v^ith  haud-driven  i  in. 
octagonal  drills,  1 8  in.  to  4  ft.  in  length.  Eight  feet 
of  drilling  per  day  in  quartz,  and  12  to  14  ft.  in  felspar, 
is  considered  a  day's  task  :  the  deepest  hole  is  4  ft. 
The  mica  is  prepared  for  market  by  splitting  up  into 
flat  pieces  not  more  than  5  in.  in  thickness,  free  from 
Haws,  and  cracKS.  and  '^\'ithout  cross  graining.  They 
are  finally  cut  into  rectangles,  tied  into  bundles,  and 
packed  m  mango  wood  boxes.  Only  10  to  15  per 
cent,  of  the  mica  mined  reaches  the  market. 


MULTIPLE  EFFECT  EVAPORATION. 

A  paper  under  this  title  was  read  before  the 
Manchester  Association  of  Engineers  on  Saturday  last 
by  Mr.  Charles  Day.     The  following  is  an  abstract  :— 

In  dealing  with  the  concentration  of  certain  liqaors, 
it  is  desirable  that  the  highest  density  should  be 
accompanied  by  the  highest  temperature,  as  owing 
to  the  increased  fluidity  at  higher  temperatures  the 
concentration  can  then  sometimes  be  carried  to  a 
greater  degree.  Under  such  circumstances  the 
liquor  instead  of  entering  the  first  vessel  and  finishing 
at  the  third  in  the  usual  way,  may  have  its  passage 
through  the  machine  reversed ;  this,  however. 
necessitates  pumps  to  convey  it  from  vessel  to  vessel 
owing  to  the  pressure  rising  in  the  direction  of  the 
flow  instead  of  falling. 

AN    IMPORTANT    PKATURB    IN    DBSIOM. 

In  the  design  of  evaporators  of  the  type  under 
consideration,  one  important  point  is  the  rate  of 
heat  transmission  through  metallic  surfaces.  This  is 
a  subject  which,  though  much  experimented  upon, 
is  still  very  vague,  and  is  one  worthy  of  further 
investigation.  The  experiments  which  have  been 
made  with  surface  condensers  and  with  evaporator 
tubes  of  various  diameters  have  given  very  contra- 
dictory results.  Newton's  law  that  the  transmission 
of  heat  is  directly  proportional  to  the  difference  of 
temperature  in  no  longer  accepted  as  true.  The 
most  complete  series  of  experiments  of  which  the 
writer  has  information  are  those  of  Mr.  G.  A.  Hagemann# 
of  Copenhagen.  An  extract  of  these  can  be  found  in 
the  "  Proceedings  of  the  Institution  of  Civil  Engineers." 
Vol.  77.  These  experiments  included  determinations 
of  the  rate  of  heat  transmission  through  brass  tubes 
for  different  ranges  of  temperature  and  for  difierent 
rates  of  flow  of  liquor  through  the  tubes,  steam  being 
on  the  outside  of  the  tubes.  The  experiments  were 
made  with  vertical  tubes  and  may  not  apply  equally 
to  horizontal  ones. 
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THE   EFFSCT   OF    TEMFERATURE.                         for  the  distillation  of  W[iter  the  impure  water  is  drawn              ^^H 
Experiments  show  that  there  is  an  increase  in  the       from  the  circulating  water  which  has  passed  through              ^^H 
rate  of  evaporation  per  square  foot  by  rapid  circulation       the   condenser   and    which   has    thus    been    somewJiat              ^^^^ 
of  the  Uquid  in   the  tube,  and  doubtless  this  appUes      heated,     ft  is  then   pumped   through  the  first  heater               ^^H 
not  only  to  evaporators  and  condensers,  but  also  to       then    forward   through    the  second    heater,  whence  it              ^^H 
boilers.                                                                                             passes  through  heating  tubes,  shown  dotted  on  diagram               ^^^| 
Figs.  I  and  2  show  that   the  rate  of  transmission  per       m  each  of  the  six  evaporating  vessels  or  effects.                          ^^H 
degree    of    temperature    difference    is    greatest    when                                                                                                                   ^^H 
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FIG.    2.      DIAGRAM    SHOWING    TRANSMISSION    OF    HEAT                 ^^fl 

WITH    A   VARYING    **  TEMPKRATURE    DIFFERENCE ''                     ^^H 

AND    A    CONSTANT    SPEED    OF    FLOW,                                   ^^H 

By  the  time  it  has  passed  through  the  last  set  of             ^^H 
heating  tubes,  which  is  contained  in  the  first  or  high              ^^^^ 
temperature  effect  or  vessel,  its  temperature  will  not              ^^H 
be  much  bdow  the  temperature  of  the  steam  supplied              ^^H 
to  that  effect.     At  this  point,  or  if  preferred  at  any              ^^H 
earlier   point,    it    may    be    taken    to   a   specirvUy   con-              ^^H 
structed    lime    catcher,    shown    on    top    of    separator              ^^H 
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FIG,    I.      DIAGRAM    SHOWING    TRANSMISSION    OF    HEAT       ^^'^^^^  *^  ^^^  temjierature  at  which  most  of  the  hme                 ^H 

WITH   A  CONSTANT   **  TEMPERATURE  DIFFERENCE  »'         ^"^    ^^"^'*^'   ^^^*'   ^'^   ^'^^^^^J'   precipitMed  ;     suitable              ^H 

AND  A  VAKVIKG  SPKED  or  FLOW.                          re^agents     may    be     added    to    assist    precipitation.              ^H 

Before  leaving  this  lime  catcher  the  water  is  filtered  ;             ^^H 
have   found    that    the   heat    transmission   per   square       it   then  passes   to   the  evaporating   tubes  of  the  first              ^^H 
foot  is  three  to  four  times  as   rapid  when  the  liquid  is      efiect.     The    shell    of    this    vessel    or    effect    receives              ^^H 
boiling  than  when  otherwise,  which   fact  may  explain       steam  from  the  boiler  at  a  pressure  of  about  40  lb.              ^^H 
the   greatly  improved  output  from  boilers  when  very      per  square  inch.     In  many  ca.ses  a  higher  pressure  and              ^^^| 
hot    feed-water    is    supplied    to    them.     Possibly    the      a   greater  number  of  effects  may   be  adopted  where              ^^^| 
?idvantage  of  live  steam   feed-heaters  on   board  ship       the  liquor  is  such  that  treatment  at  a  high  temperature              ^^H 
may   be   largely  due   to   this   cause.                                        is  not  bkely  to  be  injurious,  but  machines  are  seldom              ^^| 
^                                                                                                           made  witli  more  than  six  ejects.                                                       ^^H 
H                     SIX-EFFECT    Y  ARYAN     EVAPORATOR,                                                                                                                                                                     ^^| 

■        ^,               .            ,,                                                                                                                    81X-EFFECT    EVAFORATOR.                                            ^H 
V       Pig,   3,  ts  a  diagrammatic  drawmg  of  a  suc-effect                                                                                                                   ^^H 

Yaryan   evaporator,   and   from   it   the  course   of   the          The  water  formed   by   the  condensation   of  steam              ^^H 

liquor  to  be  evaporated,   and  of  the  steam  causing      suppUed  to  the  first  effect  is  usually  returned  direct             ^^M 

the  evaporation  can  readHy  be  traced.     When  used      to  the  boiler,  thus  the  boiler  is  fed  with  pure  distilled             ^^H 
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water  at  a  high  temperature,  consequently  a  high 
evaporation  per  pound  of  coal  should  result  and  be 
well  maintained.  The  steam  formed  in  the  tubes 
of  the  first  effect,  together  with  the  water,  pass  to 
the  separator  Si,  where  the  steam  separates  from 
the  water  and  is  led  to  the  shell  of  the  second  effect, 
whilst  the  water  passes  into  the  tubes  of  this  effect. 
The  pressure  in  the  shell  of  this  effect  practically 
corresponds  with  the  pressure  in  the  tubes  of  the 
first  effect,  but  the  pressure  in  the  tubes  of  the 
second  effect  is  several  p>ounds  lower,  hence  as  the 
water  entering  the  tubes  is  at  the  higher  temperature 
of  the  previous  effect  there  is  immediate  and  spon- 
taneous evaporation  of  some  of  the  water,  and  this 
causes  a  lowering  of  the  temperature  of  the  remainder, 
which  reduction  of  temperature  permits  of  heat 
being  transmitted  through  the  tubes  from  the  steam 
on  the  other  side,  causing  evaporation  of  a  further 
quantity  of  water  and  the  condensation  of  the  steam 
outside  of  the  tubes. 

Again  the  mixed  water  and  steam  pass  to  the 
separator  S2,  and  the  separated  steam  is  then  led 
to  the  shell  of  the  next  effect,  and  the  water  to  itg 
tubes,  but  as  the  water  produced  by  the  condensation 
of  the  steam  supplied  to  the  shell  of  the  second  effect 
is  not  wanted  for  boiler  feeding,  it  is  drained  into  the 


shell  of  the  third  effect  as  shown,  and  there  imparts 
some  of  its  heat  to  the  water  in  the  tubes.  Spon- 
taneous evaporation  also  takes  place  here,  owing  to 
the  water  entering  a  vessel  in  which  the  boiling 
temperature  of  water  is  lower  than  the  temperature 
of  the  incoming  water. 

This  cycle  of  operations  is  repeated  in  succeeding 
effects  until  the  last  one  is  reached,  which,  in  the 
example  chosen,  is  the  sixth  effect.  From  here  the 
water  drained  from  the  second,  third,  fourth,  and 
fifth  effects,  together  with  the  water  of  condensation 
formed  on  its  own  tubes,  is  drained  to  the  second 
heater,  whence  it  passes  to  the  condenser.  The  steam 
from  the  last  separator,  S6,  passes  at  this  stage  to 
the  first  heater  where  some  of  it  is  condensed,  the 
final  condensation  taking  place  in  the  surface 
condenser  shown,  where  not  only  does  this  condensa- 
tion take  place,  but  the  water  so  formed  is,  along 
with  the  water  drawn  from  the  previous  shells,  finally 
cooled  by  the  circulating  water  in  condenser. 
A   VITALLY    IMPORTANT    POINT. 

This  final  action  serves  the  double  purpose  of  raising 
the  temperature  of  the  water  which  is  to  be  used  to 
feed  the  machine  and  of  cooling  the  distilled  water 
which  has  been  produced  in  the  machine. 

It  is  vitally  important  that  great  care  be 
taken  in  the  design  of  the  separators  to  see  that  no 
water  is  carried  over  with  the  steam,  otherwise  the 
purity  of  the  distilled  water  produced  would  be 
vitiated. 

In  the  diagram  p  Jig*  3>  the  top  vessel  is  shown  in 
section,  and  the  special  arrangement  to  allow  free 
expansion  of  the  tubes  is  readily  seen. 

It  win  be  noticed  that  this  form  of  evapof ator  secruse 
the  high  rate  of  flow  through  the  tubes  which  experi- 
ments show  to  be  so  desirable.  Though  31  deg.  F.  per 
effect  would  appear  to  be  the  most  favourable  division, 
experience  has  shown  that  a  rather  larger  temperature 
difference  is  advantageous  in  the  last,  or  last  two 
effects.  Fig.  4  shows  the  general  appearance  of  a  Mirrlees 
Watson  six-effect  evaporator. 


PIG.   3.     SECTION      OF    SIX-EFFBCT    FRESH    WATER    EVAPORATOR. 


PIG.  4      SIX-EFFECT   EVAPORATOR    BY    MESSRS.    MIRRLEES,     WATSON    AND   CO.,    LTD, 
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MASS  ANALYSES   OF   MUNTZ'S 
METAL 


A  paper  on  this  subject  was  read  before  the  Faraday 
Society  on  Monday  last,  by  Mr.  John  G.  A  Rhodin 
The  following  is  an  abstract  of  the  paper  : — 

Towards  the  end  of  1903  the  author  was  asked  by 
the  Muntz's  Metal  Company,  Ltd.,  to  devise  a  method 
of  accurately  determining  the  copper  contents  of 
Montz's  metal  at  such  a  speed  as  to  enable  the  manage- 
ment to  utilise  the  results  in  the  ordinary  course  of 
manufacture.  The  difhculties  were  many,  viz ,  the 
large  niiTn>v»r  of  analyses  rftqnirpH  thft  extr*»nT^  f^rmr^cy 
necessary,  the  necessity  of  working  during  the  night 
as  well  as  during  the  day.  and  finally  the  conditio 
sine  qua  non  that  Che  re^uUs  muHt  be  obtained  within 
twelve  hours  of  the  time  of  casting.  The  author  decided 
to  adopt  the  electrolytic  method,  and  having  to  deal  wUh 
unusual  current  densities,  decided  to  increase  bothjthe 
anode  ant!  cathode  surfaces  to  the  utmost  limit  com- 
patible  with   moil  era  te   weight. 

DESCRIPTION    or    THE    APFARATUB    USED. 

For  this  rii-isou  a  finu  platinum  wire  gauz*^  was  chosen 
as  the  mattriaL  Fig.  1  represents  a  pair  of  electrodes,  a 
being  the  cathode,  and  A  the  anode ►  The  anode,  however* 
differs  from  most  constructions  by  having  a  cyliirdricai 


as  when  such  an  arrangement  is  osed,  the  P.  D.  between 
any  two  radically  opposed  points  in  any  horizontal  section 
is,  theoretically  and  practically,  everywhere  the  same. 
Secondly,  the  arrangement  offers  no  obstacle  to  the  rapid 
removal  of  the  cathode.  Fig.  2  shows  a  couple  of  these 
electrodes  in  use. 

The  process  is  the  simplest  one  possible.  One 
gramme  of  the  alloy  is  dissolved  in  20  c.c.  nitric  add, 
1*2  sp.g.,  and  the  solution  is  heated  on  a  sand  bath 
till  the  red  fumes  disappear ;  300  c.c.  of  distilled 
water  are  afterwards  added,  and  the  beaker  is  put  in 
its  place  on  the  electrolytic  table.     The  electrodes  are 


FIG.    I.      PAIR  OF   ELECTRODES. 

part  of  extensive  sorface,  which,  when  in  nse,  is  concen- 
trie  with  the  cathode.  The  pole  wire  of  the  anode  is 
fastened  to  the  bottom  ring  at  c.  By  having  the  two 
points  of  maximum  P.D.  at  the  upper  and  at  the  lower 
end  of  each  of  two  concentric  electrodes,  it  may  be 
assamed  that  the  cnrrent  distribution  will  be  very  even, 


FIG,    2.      SHOWING  TWO  OF  THE    ELECTRODES   tX   USE. 

put  in,  and  electrt>lysts  is  proceeded  with.  Twfv  curreut 
densities  are  employed,  vii.,  o'5  amperes  or  ::'o  amperes 
With  the  low  current -density  all  the  copper  is  deposited 
after  twelve  to  fifteen  hours  and  eventually  tt  is  cooled 
in  the  open  air  and  weighed.  With  the  high  current- 
density,  the  time  nece^ssary  for  complete  deposition 
of  the  copper  is  only  three  hours,  and  the  deposit 
obtained  is  perfectly  adherent  to  the  cathode. 

PHASES  OF  TNC   REACTION. 

That  the  copper  i^  tully  deposit eij  is  patent  tnnn  Uw 
the  fact  that  the  remaining  solntion  gives  no  reactitm 
for  copper  with  iiiy  kiiown  re-*igent.  Ass  inattcT  oi 
fact  one  may  distinguish  between  three  distinct  {biases 
of  the  reaction  :  ( i )  Copper  deposition  and  ammmni^^r^l 
reduction  of  nitric  add ;  (2)  aaunooiacal  reduction 
per  se  ;  (3)  deposition  of  zinc  in  some  form  oranother. 
It  has  very  often  been  stated  that  the  deposition  of 
copper  in  the  presence  of  dnc  is  incomplete,  and 
many  theoretical  considerations  woald  lend  support  to 
this    statement.    The   author    thinks,    however   that 
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in  the  case  under  consideration,  where  the  overlapping 
pliase  2  occupies  a  long  time,  and  is  enaccompanied  by- 
metal  dqwsition.  a  perfect  separation  is  theoretically 
po^ble.  Differences  due  to  inherent  analytical  errors, 
and  those  arising'from  a  possible  lack  of  iinilormity  in 
the  metal  are  extremely  smalL  The  practical  utility 
of  the  analyses  have  led  to  greater  accuracy  in  manu- 
facture, the  metal  which  has  to  be  remelted  being 
Jess  than  2  per  cent,  of  the  whole,  since  the  analytiral 
control  was  established.  The  point  is  worth  referring  to 
in  connection  with  the  modem  problem  of  manu- 
lactudng  economy.  Fig,  i  shows  the  main  installation 
of  twenty-five  pairs,  and  gives  a  good  idea  of  the  exterior 
of  the  plant. 

The  author  foreshadows  the  probable  issue  of  a  further 
research  in  connection  with  the  electro- chemical 
properties  of  Munlz*s  metaL  The  metal  is,  to  a  great 
extent,  employed  as  sheathing  for  the  protection  of 
woodwork  against  the  action  of  certain  niollusca 
and  alga:  which  breed  in  the  sea.  To  be  successful  it 
must  dissolve  in  sea  water  by  electrolytic  action  to  a 
sufficient  extent  to  render  the  surface  poisonous,  but 
sufficiently  slowly  to  make  its  use  economicah  The 
optimum  must  occur  when  the  two  constituents,  copper 
and  zinc,  dissolve  at  exactly  the  same  rates  in  which 
they  occur  in  the  alloy,  during  as  great  a  part  of  the 
life  of  the  plate  as  possible.  By  this  means  only  the 
metal  will  remain  of  similar  composition  throughout 
its   life,    or    the   greater   part    thereof.     That    such    a 
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state^of  equihbrium  is  possible  in  the  case  of  an  alloy 
is  in  itself  very  interesting,  and  promises  a  future 
development  of  a  very  important  nature,  viJE.,  an 
elucidation  of  the  molecular  work  in  alloys,  and  its 
subdivision  in  component  parts.  A  further  com- 
munication on  this  interesting  subject  is  promised 
by    the   author » 


*0 


a 


^6 
-(S 


<b 


-S*f  /, 


FIG.    3. 


DIAGRAM   OF   TWO  SETS   OF   FIVE    PAIRS  OF   ELECTRODES. 


HYDRAULIC   PRESSING,    STAMPING 
AND  FORGING  MACHINERY. 

A  paper  on  this  subject  was  read  before  the  Liverpool 
Engineering  Society  by  Mr»  F.  W.  Steele  on  the  25th 
January. 

The  designing  of  an  hydraulic  press  with  its  com- 
plete plant  is  a  matter  requiring  careful  consideration, 
especially  in  an  installation  running  into  thousands 
of  pounds. 

It  is  essential  that  the  installation  should  be  so 
designed  that  the  work  to  be  done  should  be  produced 
at  a  minimum  of  labour  and  cost.  Every  part  should 
be  carefully  considered  so  that  the  pattern-maker* 
moulder,  smith,  machinist  and  erector  should  have 
the  minimum  of  labour  in  constructing  it.  Complicated 
brackets,  difficult  forgings  and  machining  is  very 
often  the  cause  of  enhanced  cost  of  production  of  the 
plant.  .\n  important  point  is  to  see  that  the  material 
used  is  distributed  to  the  best  advantage  ;  the  breaking 
strain  of  the  material  being  knowTi,  the  experienced 
designer  knows  the  safe  limit  of 
stress   to   alIow» 

This  very  much  depends  upon 
the  nature  of  the  machine,  that  is 
to  say,  wliether  it  is  slow  working 
or  quick  working  of  the  column  type 
or  open  gap  type.  For  instance,  in 
an  ordinary  four  column  press,  with 
tables  of  cast  iron,  1 J  tons  per  square 
mch^stress  may  be  allowed  in  tension 
and  2  tons  per  square  inch  in  com- 
pression, with  the  material  to  stand 
the  usual  test.  In  a  gap  machine 
such  a  stress  would  be  much  lower 
in  tension  and  compression.  In  cast 
steel  the  stress  is  much  greater,  the 
tension  and  compression  toeing  the 
same,  5  tons  per  square  inch  for 
tension  and  compression  in  a  column 
machme.  and  3^  tons  per  square 
inch  for  open  gap  machines.  It  is 
not  advisable  to  take  these  figures 
for  all  circumstances,  as  conditions 
varv  with   centres   of   columns   and 
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CONTRACTORS'    NEW5. 


V«   shftJI   b«   ple*«ftd    feo   Ibiart   undttr  thla   coh 


I  Cr*a  of  ohmri^at   piii>i.iculapm  of   open  oontrfteta. 


CONTRACTS    OPEN. 

G.W,  &  Midlaiid  Raii^iraya.— t^rection 
of  a  '^ttel  (uot-bridL^L-  at  Oldminster,  near 
Sharpness.  Engineer,  Paddington  Station, 

Ilford.— Supply  of  2.400  vds.  of  4-in.  con- 
centric armoured  cable.  Electrical  En- 
gineer. Electricity  Works,  Ley  Street, 
Iliord    ... 

Widaes. — Sinking  two  bore-holes  at  Stocks 
Wells  Pumping  Station.  Mr.  Isaac  Carr, 
Engineer,  Widnes ,. 

Brusssels.  "Establishtuent  of  a  central 
electric  lighting  station  at  the  new  goods 
station  near  the  Brussels  Dock  for  Belgian 
Stale  RailwajT.  Particulars  at  La  Bourse, 
Brussels 

W  ©  a  t  n  a  tn . — Supply  of  engine  -  room 
stoves,  cable,  integrating  wall-mctcrs,  etc. 
Borough  Electrical  Engineering  Ccntnil 
Station,  Tucker-street t  Canning  Town    .., 

Ghent. — Supply  of  fifteen  electric  cranes  for 
use  in  connection  with  the  docks,  Hutel 
de  Ville,  Ghent         ..         ...         

Bury. — Supply  and  erection  of  one  500  k.w. 
direct-current  high-speed  generating  set. 
Mr.  S.  J.  Wat-son,  Electricity  Works,  Bury 

Lagoa-— The  Crown  Agents  for  the  Colonies 
invite  tenders  fnr  the  supply  of  steel  rails, 
fish-plates,  and  steel  sleepers  for  thirty 
miles  of  single  track.  Crown  Agents 
Ottice,  Whitehall  Gardens,  SAV 

Merthyr  TydvlL  —  Supply  of  between 
5,700  and  0,000  ions  of  cast-tron  pipes 
for  high-level  aqueduct,  valves,  etc.  Mr. 
George  F.  Deacon,  16,  <ircat  George 
Street,  Westminster,  SAW,  or  Clerk, 
Town     Hall,    Merthyr  Tydvil 

Bournemouth. — Three  contracts  in  con- 
nection with  tniinways,  (a)  Steel  grooved 
girder  rails  ;  {h)  permanent- way  construc- 
tion and  rail  bonding  ;  (cj  u^nod  blocks 
and  granite  at  edging.  Mr.  F.  W,  Lacey, 
Borough  Engineer,  Bournemoudi 

Copenhagen. —Supply  and  erectiorj  of  a 
gasometer  of  ;i  capacity  of  joo,ooo  cubic 
feet  per  hour  for  the  Ei'ghting  Department 
of  the  Corporation,  Valby  Gasworks, 
Valby,  Copenhagen 

Barcelona. — The  *'  Gaceta  de  Madrid''  of 
January  iSth  contains  a  notice  calling  for 
tenders  for  the  supply  and  installation  in 
the  sheds  of  the  Harceloneta  wharf  of  two 
transhipment  cars  for  platform  cranes. 
Conditions  of  contract  and  pUns  may  t>e 
inspected  at  the  ottices  of  the  Secretary  of 
the  Port  Administration,  Casa  Lonja, 
Barcelona 

Johannesburg.-— Supply  of  100  elechnc 
cars,  two  electric  watercats,  iive-ton 
crane,  car  traverser,  and  workNhop  tools 
for  Municipal  Council 


L*st  D^y. 
L»st  Day.         Belgium.— The  **  Bulletin  Commercial  '*  an- 
nounces that  the  Belgian  State  Railways 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  heating  apparatus 
pg^j^  5  in   the    central   workshops    at    Mechlin. 

Particulars  of  M.  Slaghmuyider.  Engineer-    March  6 

inchief,  Station  du  Nord,  "Brussels  ...     March  13 

Madagascar* — Plant  and    machinery  are 

•  .  L    „  required     for    the     establishment    of    a 

^    '  ^  pumping  station  at  Majunga,  Madagascar. 

Particulars    may   be   obtained   from    the 

Minister  of  the  Colonies,  4,  Rue  Jean  Nicot, 

Feb.  7  Paris ...        _         ...        — 

Chile' — News  has  been  received  at  the  Com- 
mercial Intelligence  Branch  of  the  Board 
of  Trade  from  the  British  Vice-Consul, 
at  Santiago  (Mr,  A,  C;  Kerr),  notifying 
Feb.  H  that  tenders  for  the  \'alparaiso  harbour 
works  will  be  opened  in  April,  igo6. 
Specifications  will  be  sent  to  the  various 
Chilian  Legations  in  Europe  and  the 
p.     ^  I'nitcd  States  ., Apr.  1906 

COMING    CONTRACTS. 

Cape  Colony. — The    Cape  ol    Gtiod    Hope   Govern- 

pg[^   j:^  Tnent  tja/ette  of  December  30t!i  notifies  the  intention 

of  the  Town   Council  of  Somerset   East  to  proceed 

with  the  raising  of  a  loan  of  ;£"  10,000  for  the  purpose 

,  of  carrying  out  the  new   water  scheme  passed  by 

'^"'  '"^  public  meeting. 

Natal*  —  The  Natal  Gcjvernment  Gazette  of  De- 
cember 13th  contains  notices  of  applications  for  leave 
to  introduce  Bills  into  the  Legislative  Assembly  of 
Natitl  to  authorise  the  construction  and  working  of 
tramways  either  by  electricity  or  other  power.  The 
G;i/ctte  may  be  seen  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade.  73,  Basinghall 
Street,  E.C. 
Gorton.  -  The  District  Council  is  .seeking  powers  to 
construct  tramways  {single  track  with  passing  places) 
from  the  Manchester  city  boundary',  along  Gorton 
Lane  and  UVllington  Street  to  Hyde  Koad,  and 
from  Hyde  Road  along  Reddish  Lane  to  the  bound^iry 
of  the. Gorton   1  rban  District. 

China*— The  *' Di^peche  Coloniale  '  states  that  a 
r. lit  way  from  Nanchwang  to  Kiukiang  is  about  to  be 
constructed  at  a  cost  oi  4,000,000  taels  (one  tael  = 
between  5s.  6d.  and  t>s.) ;  half  of  this  sum  will  be 
subscribed  by  natives  in  Kiangsi^  and  the  remainder 
will  be  met  by  a  subsidy  from  the  Government, 

West  Ham.— The  Board  of  Trade  has  sanctioned  the 
borrowing  of  the  following  sums  for  electrifying  the 
High  Street,  Romford  Road,  and  Ix^ytonstifne  Road 
lines  of  tramway  :  £2g,Hy^  for  the  permanent  way  ; 
^*to,ioo  ior  electrical  equipment;  and  ;£  r».55o  for 
the  provision  of  cars. 

Italy.— A  company  has  just  been  formed  in  Brussels 
with  a  capital  of  £50,000,  to  be  known  as  I^a 
Compagnie  Italo-Belge  des  Tramways  Elcctriques 
de   Verona,  to  construct  and  work  a  system  ot  electric 

March  I  tramways  in  the  town  of  Verona.    The  object    of 

the  company  is  to  acquire  the  tramways  (about 
4  km*  in  length)  in  the  town  of  Verona  and  convert 
the    same    to    electric    traction   on    the    overhead 

March  6  system  and  to  construct  a  further  4  km.  of  lines. 
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CONTRACTS   CLOSED. 

Perth.— The  British  Electric  Plant  Company,  Ltd., 
of  Alloa,  informs  us  that  it  has  been  awarded  the 
contract  by  the  Perth  Corporation  for  a  500-kilowatt 
compound  traction  generator,  together  with  engine 
for  the  same,  the  combined  set  having  an  overload 
capacity  of  600  kilowatts. 

Erith. — Messrs.  Mountain  and  Gibson,  of  Bury,  inform 
us  that  they  have  secured  the  contract  from  the  trith 
District  Council  for  fourteen  of  their  electric  motor- 
trucks for  tramways,  and  for  one  sweeping  and 
watering  car. 

Bury. — The  Holwell  Iron  Company,  Ltd.,  of  Ashford 
by  Melton  Mowbray,  has  secured  the  order  for 
the  cast-iron  pipes  required  for  Contract  No.  i  of  the 
Bury  and  District  Joint  Water  Board,  Lanes. 

New  Yorll. — The  New  York  Central  and  Hudson 
River  Railroad  Company  has  placed  an  order  with 
the  General  Electric  Company,  of  New  York,  for 
60,000  h.p.  in  Curtis  steam  turbo-alternators,  consist- 
ing of  eight  units  of  7,500  h.p.  each.  This  will  be, 
when  completed,  the  largest  steam-turbine  installation 
of  any  kind  in  the  world. 

Birkenhead.  ~  The  Tranmere  Bay  Development 
Company,  Ltd.,  Birkenhead,  have  placed  a  con- 
tract with  the  Power-Gas  Corporation,  Ltd.,  for 
a  gas-driven  electric  installation  lor  their  new  ship- 
yard at  Birkenhead.  The  installation  consists  of  a 
power-gas  plant  of  6,000  h.p.  capacity.  The  electric 
generating  plant  comprises  two  400  i.h.p.  Premier 
gas  engines,  each  direct  coupled  to  a  Bruce-Peebles 
220  kw.  dynamo,  and  three  250  i.h.p.  Premier  gas 
engines,  each  direct  coupled  to  a  Bruce- Peebles 
140  kw.  dynamo. 

Maritsburg.— Tenders  for  the  additional  generating 
plant  required  for  the  Maritzburg  tramways  have 
been  under  consideration  by  the  Town  Council.  The 
acceptance  is  recommended  of  Messrs.  Collins, 
Kessler  and  Co.'s  tender  for  a  Williams  and  Robinson- 
Parker  250  k.w.  ti  action  set  for  the  sum  of  jf  2,161. 

London. — The  Brush  Electrical  Engineering  Com- 
pany has  been  awarded  the  following  contracts  :  18 
double-deck  car-bodies,  with  Brush  trucks  and  equip- 
ment for  Leith  Corporation  ;  power-house  plant, 
consisting  of  three  400  kw.  steam  turbo-generators, 
condenser,  pumps,  pipe- work,  etc.,  for  Port  Elizabeth. 

Belfast. — Messrs.  Combe  Barbour  are  building  three 
vertical  triple  high-speed  engines  of  the  enclosed  t>'pe 
for  the  Belfast  Tramway  Power  Station  for  direct 
coupling  to  Westinghouse  generators.  Each  engine 
will  develop  1,550  B.H.P.  at  180  revolutions. 

Bury. — Messrs.  Mountain  and  Gibson  have  secured 
the  contract  from  the  Bury  Council  for  fourteen 
M.  G.  21  E.  M.  electric  motor  trucks  for  tramways, 
and  for  one  sweeping  and  watering  car  mounted 
upon  one  M.  G.  21  E.  M.  tramway  truck. 

Glasgo^^.— Messrs.  Connal  and  Co.,  Ltd.,  of  Glasgow, 
have  placed  with  Messrs.  A.  and  J.  Main  and  Co., 
Ltd.,  of  Possilpark,  for  the  erection  on  their  ground 
at  Mavisbank  Quay,  Glasgow,  of  a  large  iron  shed 
for  the  storage  of  goods. 

London  County  Council.— The  London  County 
Council  have  placed  an  order  for  a  powerful  motor 
steam  Are-engine  for  the  London  Fire  Brigade  with 
Messrs.  Merry  weather  and  Sons,  Ltd.  It  will  be 
capable  of  delivering  500  gallons  per  minute,  using 
oil  fuel,  and  be  able  to  turn  out  under  full  steam  in 
sixty  seconds  from  a  call. 


Transvaal. — .Among  recent  orders  secured  by  the 
VVorthington  Pump  Co.  for  condensing  machinery, 
w  one  for  a  large  cooling-tower  plant  for  the 
Premier  (Transvaal)  Diamond  Mining  Company. 

APPOINTMENTS   VACANT. 

Last  Day. 

East  Indian  Railway.— Assistant  loco- 
motive superintendent.  Salary  Rs.  350 
rising  to  Rs.  400  per  calendar  month. 
Mr.  C.  W.  Young,  Secretary,  28,  Nicholas 
Lane,  E.C Feb.  1 1 

India  Office.— Assistant  engineers  in  the 
permanent  establishment  of  the  Indian 
Public  Works'  Department.  Secretar>'» 
Public  Department,  India  Otfice,  White- 
hall, S.W May  i 

West  Brom^^ich.— Assistant  electrical 
engineer  at  an  initial  salary  of  ;f  120  per 
annum.  Mr.  John  H.  Wray,  Electricity 
Works,  West  Bromwich Feb.  4 

Birmingham. — Chemist  to  take  charge  of 
a  new  2o-ton  per  diem  coal-testing  plant, 
fitted  with  regenerative  retort  settings. 
Chairman  of  Works,  Sub-Committee  of 
Gas  Department,  Council  House,  Birming- 
ham          Feb.  20 

City  Corporation.— Mr.  D.  J.  Ross, 
engineer  and  surveyor  to  the  City  Corpor- 
ation, is  retiring  on  account  of  ill-health. 
At  a  joint  meeting  of  the  Officers  and 
Clerks,  the  Finance  and  the  Improvements 
committees,  it  was  decided  to  advertise 
for  a  successor.  The  salary  was  fixed  at 
;gi,5oo,  rising  to  £2,000.  Candidates  must 
not  be  over  fifty  years  of  age  ...        — 

APPOINTMENTS    FILLED. 

Indian  Railway  Board-Mr.  Walter  H.  Wood, 
general  manager  of  the  Hull  aud  Barnsley  Railway, 
has  been  appointed  the  English  member  of  the  new 
Indian  Railway  Board,  whose  numbers  are  now 
complete. 

Chesterfield. — Mr.  R.  L.  Acland  has  been  appointed 
to  the  joint  oflices  of  electrical  engineer  and  manager 
of  the  Chesterfield  tramways  department  at  an 
initial  salary  of  ;f  350  per  annum. 

Johannesburg.— Mr.  Leitch,  formerly  town  engineer 
at  Johannesburg,  has  been  appointed  Consulting  Civil 
Engineer  to  the  Council  at  a  fee  of  £'500  per  annum. 
The  appointment  is  subject  to  the  approval  of  the 
Hand  Water  Board. 

India.  —  Mr.  Frank  Cartwright,  A.MJnst.  C.E.,  has 
been  recommended  by  the  Government  of  Bombay 
for  the  post  of  State  Engineer  to  His  Highness  the 
Maharajah  of  Rewa. 

Northampton  Institute.— Mr.  H.  M.  Hobart  has 
been  appointed  lecturer  in  electrical  engineering 
design  at  the  Northampton  Institute,  Clerkenwell, 
in  succession  to  Mr.  E.  Kilburn  Scott,  who  has  been 
appointed  lecturer  in  electrical  engineering  in  the 
University  of  Sydney.  Mr.  M.  Holroyd  Smith  has 
been  appointed  chief  assistant  in  the  mechanical 
engineering  department  at  the  same  Institute,  in 
succession  to  Mn  W.  E.  Curnock,  who  has  been 
appointed  head  of  the  mechanical  engineering 
department  of  the  Technical  College,  Huddersfield. 

Brighton.— Mr.  M.  H.  Volk,  who  has  just  resigned  his 
position  as  works  engineer  to  the  Brighton  Coqx>n- 
tion  tramways  department,  is  about  to  take  up  an 
appointment  as  engineer  and  manager  to  the  Brighton 
Beach  electric  railway. 


i  Share    List  of    Engineering,  Electrical,   Iron  and   Steel, 
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SxtK-K  ExtniANuE  Setti-i^'g  Days,— Settling  days  on  the  Stock  Exchange  are  as  follows  :■ — 
February  Int.  General  f!ie(lletnents  :  Febnmry  10th«  24 th,  March  15th.         Bank  Bate,  April  2laU  l^Oi,  B  per  c«iiL 
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Altdayfi  &  OniortB  Paetimntio  Eiigi 

neeriitff,  Ltd. 

Do.    Ciun.  Prer.  6  per  oent.    *, 

Armi^rong  (Sir  W.  G.i,  Whit  worth 

and  Co.,  Ltd. 

Do.  l%Cuni,  Pref.. 

Do.  1%  1st  Mort.  Dbi.  Rd. 

A^eling  and  Porter,  Ltd.,  4|%  B««. 

Mt.  Debt.  Bed,      .. 
Babcock  and  Witooz.  Ltd.,  Ord.    . , 

Do.  „     fi%  Cani.  Pref. 

Baker  {Jofl<?ph)  uid  Soni,  Ltd.,  A% 

Coin.  Pref.  .. 
Baldwins,  Ltd.,  6^%  Cmn.  Pref.    , . 

Do.  IPl  Mk  4^%  Deb.  Btk.  Bed, 
Bartow  HipmHtilc  Steel  Go,,  Ld^O. 

Do.  do.        Com  2nd.  Pre!, 

Bajliat,  Jones  and  Bnyliff^Lid.,  ^% 

Cum.  Pref.  Sharei 
Beardmore  {Wm.)  Jt  Co.,  Ltd„  44% 

iBt  Mt.  Debfi.,  Red.,B«Hp  &0'V.  pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pr«r. 

Do  t%  Deb.  8  took,  Bed. 

Bensal  Iron  and  Bteel  Ord.  . . 
Beyer,  Peacock  and  Co.,  Ltd.,  Ord, 

Do.  54%  Cum  Pffef. 

Do.  41 -^  Red.  D«b.  Stock 

Bolekow,  VBUghan  and  Co..  Ltd.»0. 

Noia4,eafl,760 

Bo.        Vim.  i,6ao,ioi-a,6oo,aw 

Brown  (John)  and  Co.,  LIm.,  Ord.. 

No«.  1  1460,000 

Do.  Ord.,  Noft.  I,lfl0.00l  1,750,000 

Do.       5%Ciim.Prer.   .. 

Cammell,  Laird  A  Co.,  Ltd.,  Ord. , . 

Do.  &%Cuni.  Pref»    .. 

OJayton  A  ShntUeworth,  Lid.,  Ofd, 

Do.      6%  Cam.  Prcf 

Do       i%  I  at  Mort  Db.Stk.  Bed 
Conaett  Iron  Co.,  Ltd.,  Ord, . 
CroBBley,  Bros  .  Ld  ,  Ord.40840/fl78TO 

Do.        6'X,  Cuin.  Pref.     . . 
Delta  Me tal ,  Ltd ,  » hares     . . 
Donunn^  LonK  ^  Co.,  Ltd.    .* 
Do.    i'Tr.  list  Mots.  P^rp.  Deb.Stk. 
Do.    6%  dnd  Mori.  Dob.  Btk  ,  Red. 
Danderland  Iron  Ore  Co.,  Ltd*,  8% 
Cnm«  Pret,  ancl  Participating.. 
Dunlop  (James)  A  Co.,  Ltd-,  Ord,. . 

Do.  6^;Cuto.  Pref. 

Bbfaw  Vale  Bteel,  Iron  &  Coal  Co,, 

Ltd. 

Do.  do.  do.        r 

ElUotfa  Metal,  Ltd.    ..        ..        .J 

Do,    Cum.  Pref.  5% 

Do.    Deb.  4%        

Fairneid  BtolpbuUdin^  &  EciKnff.Co., 
Ltd.,  e%  Cora,  Pref. 
Do.      H%  Mort.  Deb.  Bik.  Bed. 
lft%  IPlemingjftPtTfUHon,  Ltd,  Ord  No* 

Do.  fi%  Com.  pk-r  Nos,  9obi/l5o6dl 
Fraaer  A  Ch  aJmera ,  Ltd  „  Ord , 

Do.  lk'%,  Cum.  Pref. 

GallowRjit,   Ltd..  6'\;    Cum,   Pref.| 

lBOOl/28000   ..         .. 
i        Do.       4%  lit  Mort  Deb  Red. . 
Qaesi,  Keen  ±  Nettlefolds,  Ltd.  Ord. 

I        Do.       6%  Cam.  Pref , 

I  Do.  4%  Irred,  Mart,  Deb.Stk 
Gwynnes,  Ltd,,  S%  Com.  Pref.  . . 
Hadfleld*B Steel  F'dry  Co., Ld.,  Ord. 

Do,        44%Cnni.Prer.  .. 
Bail  (J,  &  E.u  Ltd. e% Cuin.  Prel., . 
Harvej  Utilted  Slael  Co.,  Ltd, 
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G 

t  -    8 

1 

10 

4iS 

5 

5  ^* 

1 

1^-Ta 

♦     10 

11  -in 

6 

4^«     U  ' 

1 

jL  ^m 

.       5 

1  5 

8 

H—  H   \ 

ffi.tiOO 
£8§a,000 
86,000  I 
66,000 
684,733 

638,846 

£340,000 

30&,000 

£300,000 
£100,000 

10,000 

$506496900 

#380814100 

#163366000 

a,S50,000 

750,000 

£750,000 

£1,250,000 

£1,000,000 

225,000 


Stk 
10 

1 

1 
Stk 
100 

100 

I 
1 

Btk 
10 
dtk 
10 
10 
Btk 
10 
10 
1 

1 
Stk 

I 

100 

1 

10 
#100 

«ioo 

#1000 

1 

I 

stk 
Btk 

too 

1 


Howard  &  Bulloueh,  Ltd.,  Ord, 
Do.    6%  Prflr.iNon-Oum.) 
Do.    4%  Deb.  Stk.,  Red.  after  1906 

Kfuoch,  Ltd, 

Do,    Cum.  Pref,  5% 
Lambert  Broi^,  Ltd.,  Ord.    .. 

Do.       5^^^.  Cum.  Pref 

a/ll  Leed»For«o<:;o,  7%Cuin.  Pref.   .. 
7|d.    LfM«fat  (John^,  Ltd.,  6%  Cum.  PL 
Do      4i%  Itt  Mt.  Deb.  Btk. ,  Red, 
Mather  ft  Pratt,  Ld.,  5%  Gum.  Pret 
Meaearoft  Bros.,  Ltd.,  6rd.  . . 
Do,    6|%  Com.  Pref.     . . 
Do.    4{%1itMrt,Dh.Bfk.,Red, 
Monti  Metal,  Ltd. 

I>o.  Pref.  5% 
N'antjglo  and  Blaina  Iron  Wotkn, 
Ltd.,  8^^  Cum.  Prtf. 
6/-  IN.  Brit.  Loeo.  Oo.,  Ltd,,  6%  Om.  PL 
—  IKortfa.Bastem  Steel  Co.,  Ltd.,  Ord, 
4J%:  Do,  44%UtMrt,Db.Stk.,Red. 
3/-  Pearson  ±  Knowles  Coal  and  Iron 
Co.,Ltd.,Ord,.*'B' 
8/-  Do.        6%Com.  Pref.**A"     . 

6/.    Pease  &  Partners,  Ltd.,  Ord. 
4%  Do.       4%  Perp.  Deb.  Stock    . 

sT  !Peeblea{Bruoe>&Co.,Ld.,6%Cra.P. 
Pooley  (Henrjrl  A  Bon.,  Ltd.,  Ord 

Do,        6|%  Cum.  Pref.  .. 
Projectile  Co.  (19031,  Ltd.,  Ord. 
|/<    Rbymnef  Iron  Co.,  Ltd. 

S/.  Do,       New  

B%  Do.       5%  Mori,  Deb.,  Red, 

7Ad.   RiohardiionB,  Westearth  A  Go. ,  Ltd. , 

I  e%  Com.  PI. 

W^  i        Do-       *4'*«  ^«rp.  Deb.  Stock 
I'i}'  iRtiMtoa,  Prootor  A  Co.,  Ltd.. . 
8d.    Soott  (Walter},  Ltd.,  Ord.     .. 
7fcd.  Do.  6%  Cum.  Pref.    . . 

«%  Do.  4%  Perp.  Deb.  Btk.  100 

),  6%    iSbelton  Iron,  Steel  and  Coal  Go., Ld, 
1st  Charge  5%  Debi..  Red  , , 
Do.     &  «o  3od  Mort.  Deha . ,  Be  d . 
Boath  Ourham  Steel  ft  Iron,  Ltd.Or, 
Do.  fi%Onm.  Pref., 


cioiiag 


7ld, 


4% 


m 

3/- 
6/* 


6d. 


Do.        4|%  Per.  Deb.  Btook  lOO 

Steel  Co.  of  Scotland  Ord  1/49960, ,  I      9 

Do.       5%  Trust  Mort.  Deb.    . .    100 

Stephenson  iHobert)  &  Co, ,  L  td. ,  Or.  I    10 

Do.         64%  Ctim.  Pref.     .,;    10 

,  Do.       4%  Perp.  Deb.  Stock 

Blewaru  ilk  Lloydi,  Ltd.,  Ord. 

Do.        6^V>  Cnm.  Pref,    , . 

Bw&n,  Hun  tar  A  Wigbani- 

Riiikardson,  Lira.  Ord.J      1 
Do,    6%  Cum.  Pref.        ..         ,.i      1 
Do.    4i%  l**t  M.iTLDeb.Stk.Red  100 
Thame*  Iron  Works,  Bhipbuilding 
I  ft  Engineering  Co..Lt4.,5%  Cum.Pf.       1 
4%  Do.    4%Irrod©era.lBtMort.Deb.    100 

7jid.    Thorn fcrolt  (John  I.)  ft  Co.,  Ltd. 

'  6%  Crain.  Pref.f      1 

Tjlor  (J.)  ft  Sons,  Ltd.  5%  Cum.Pf,]    10 

United  States  Btoel  Corp.  CoD3uStk.i#10a 

Do.  7%  Com.  Pref.  Stock^lOQ 


90  —  99 


't.? 


5f' 

'A 


Do.    10^60Tr.6%Skg.Fd.a.Bds.#1000    96 


ij-     Vickers,  Sons  ft  Maxim,  Ltd. Ord. 

10        6  —  7  750,000        I         6d.  Do.    6%  NonCum.  Pref.         . .       1 

100       90i— 9U  £750,000      Stk       6%  Do.    6%  Non  Cum.  Pref,  Stock.    100 

1     I     jA__    ^       £1,250,000     Btk       4%  Do.    4%  Ut.Mort.I>eb.8tk-R©d.    100 

f,         61—    61      £1,000.000    too       4*%  Do.    44%  Snd  Mort.  Debs., Red.   100 

1/^  I  VVeardale  Steel,  Coal  A  Coke,  ! 

Ltd.,D«f.  Ord.       1 

500,000        1       7iid,  X)o,       6%  Cum,  Pref .  Ord.      .,       1 

).000      Btk       4%  Do.       4%  Perpetnai  Deb.Btook   100 

7,697        6        iJ9    IVVeldleai  Steel  Tobe,   Ltd,,  Cum. 

Pref.  51      6 
300      Btk     44%  '      Do.       Mort.  Deb.  4i%     ..        ..100 

68,666        6        §r    WiUans  A  RobiDHon,  Ord 6 

66,668        6        3/-  Do.        6%  Cum,  Pref 5 

£346,641      Stk  I    4%  Do.        4%l«tMort.Deb.Stk.Red    100 

£160,000      Stk  I  4A%    Yorkshire  Iron  &  Coal  Co.,  Ltd., 

I  I  4i%  1st  Mort,  Deb.  Stk.  R«A.  V«i 

Blocks  and  Sbares  marked  *  are  qaotnd  ex-dlTidttud* 
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10 


a/- 


100     IM  -lOB 


^,000      10 


ft 

10 


74KI0 


ma 
m 
I 

19 


Mimfioa  1 100 


1/6 


m 

^? 

T/fl 

5/. 
4% 


»% 
m- 

<% 


o.       l|%  Perp,  l»t  Deb.  SCk. . 
o,        a-gFerp.^nd  Deb.  Btk, 


E 

100 

i 

S 

100 

100 

& 

100 


98  — W 
71  —  TT 
94-    10 

^'  y 

IW  -106 

Si-  H 
aa-  oe 
«--  ^ 

5J-    ft 

105  — IW 

106  -106 


AUtwjce  Elec .  Co. ,  I^  W,  5%  Coin .  Pt       1 
Aron  Elee.  Meter  Lid. ,  fi%  Cisiii .  Pf  J      1 

fieirBAflbctto»Ci?.,Lld I      1 

ixtUAb  Inenlftted  81  Helibj  Cablee 

Ltd.,  Ord»       .J      ft 
Do.  6%  Cum,  Prisf.         ..        .J      ft 
Do.  *i%  let  Mon-  Dob.  Stk.  Rd.,  100 
BHtlab  Thomai^ii'HouBtonCo.tL^.,' 
4|%  lit  Uon.  Deb-  Stk.  Hed. . . 
Biiliib  Welti  Dgbd use  Elficmc  and 
MAntifte.  Co.,  Lid.,  f%  Pref.  . . 
Do.        1%  Mort.  Deb.  S|k.  E«d . , . 
Bnuti  Elec  Bngtng.  Co*tLtd.tOrd. . 
Do.       ft%  Pwf. 
Do, 
Do, 
€«Usnder'B  Cmbled:  CoriBtn.Ltd.Ord., 
Do,    5  %  Cum.  Pref,       . 
Do.    4|%  1  BtMorC^Deb  Btk.Bad. 
Cromptoo  4  Co.,  Ltd. . .        „        . ,       a 
Do.       5%  iBt  Mort.  Bes.  Debi.    100 
Dick,  K«rr  ft  Co.,  Lid.,  Ofd.  . . ,     ft 

Do.      flt%  Cam.  Pr«L      '      B 

Do.     44%  D«b.  Stock.  Bed.    ..    100 

DonJlonifeC(i.,Lt/d..  5%CQxn,  Pf«f.       I 

Do.    lilMort.4%lree.Deb.Stk.|  100 

Edboa  ftod  Swmtt  Umt<&d  Eltititrici 

Light,Ltd.,  "A  'Stftrei 

Nos,  i-m^i       --       -■      a 

"A  ''Bhftm  Noi.01<017.1»i     fi 

4%  D«b.  BlO€]l  R*d,        . .  I  100 

ft%SwcuidDflb.Stk.Bed.|  100 

Blactrifl  Oon«ttTii::tlot)  Go.,  Ltd.    . .       3 

Do,    7%  CamniatiTe  Pref.      . . '      3 

Do.    4\V,  Perp.  lat  Mt.  D«b,  Stk.    tOO 

Evered  Hcd  Co.,  Ltd ..      10 

B'«rrAati,  Ltd.,  Sl%  Itt  MOft.  D«b, 

Stock,  Efid. 100      00-06 

Gea.    Elect.    Co.  (1900),  Ltd     fl% 

Cum.  FTef.     10 
Do.    4%lil.Mt.Diib.8tk.,Bed.    IDO 
BanleT'i  (W.  T.)  Telegrmph  Worki 

Co.,Ltd.,Otd.       e 
Do.       41%  Cum.  Prof.  . .        . ,       S 
Do.       4j%  Ml.  D«b.8tk.B«d.[  100 
IndiA  Rubber,  OuitaPercbft  & 

Tele^apb  Works  Co.,  Ltd.,     10 

Do.        lat  M<iirt.  Deb.  Eed,     ..    100 

Pmrker.Tbof.,  Ltd.     .*        ..        ..     10 

iBcott  lErsestr  &  Mount»ifi,  Ld.,Qrd.       1 

TelegT*^  CoDAUucliom  and  M^,!!' 

teQuiCB  Co.,  Lid.     li 
,        D«.       1%  D«b.  Bonds  . .        . .    100 


JiOO,ooo 

£330,000 
10MA8 


£1 


4eo,o0(» 

40,000 

^1900,000 
£190,000 


100 

6 
BIk 

1 
G 

100 
Btk 


60,000       10 


Do. 
Do, 
Do. 


I-      i 

I  -    H 

77  — sa 

18  —  15 


90,000 

£l£0,(X]0 
125.000 

£  1.031,000 
£SOi,0OO 

914,010 
500,000 

£a5a,0Q0 

50,000 

110,^ 
£16O,j00Q 

£l9A;2aO 

^,A00 
£230,000 


10 
5 

Stk 
10 

Stk 
Btk 

1 

1 
Stk 

ft 

100 
Stk 

ID 
10 
Stk 


m 

1% 
5/- 

1% 


fld. 


ft%    jBti«noftATniBlBe.TrHiuCo.fieQ[||| 

L*d.,  6%  Db.  Stk..  Bed.!  1« 

»%    ]BauiM  Ajif«t  Gd,  Nat.,  Ltd.,  6%i 

'  Iftt  Deb.  Bdi« 

^-     Cftleattk  Tr&tnivaT]  Co.,  Ltd. 

4|%  ,        Do.       41%  U%  Dvb.  StlL,  B«d. 

ed,   Oape  Eleocrid  TFamwaji ,  Ltd.     . . 

^    iCitj  ot  Birminffbun  Tmnu  Go.Xitd. 

ft%Ciim.Fftt. 

4%    '  Do.       4%  lit  li^rt.  Deb*.  . . 

6%     Colombo  El*?c.  TruB.  A  Ll^bt.  CJo., 

I     Ltd.,  5%  Isi  Mort.  Deb.  Stk.  Bed. 

S/^     Dublin  Uaited  Timma.  Co.  (ISOftj, 

Ltd.,  Old.    .. 

Do.    6%Pf«r...        ..        ,.] 

Ulfl  of  Tbanel  £lee.  Tnau.  modi 

Ligbt.  Co.,  Ltd.,  e%  Cum.  PwiLj 

Do.    4%Deb.&t(»k..        ..| 

.London  Uniled  Tmm«.  U901>,  Ltd,,' 

;  e%Ctim.  Pref.   ..        ..'    1© 

Do.    i%  lit  Mon.  D<;b.  Stk.  E«d.7  LOO 

M*drm*EI«dteio  Trbma  {1904),  Ltd.«| 

'       fi%  D«b.  Stock,  Bed.      ..        ..»  100 

Motra|iolitBli  Elec.  TrKmn,  Ltd  „  Dtf .       1 

Do.  fi%  Cum, Pref,..        .J      1 

00.  4|%  Deb,  Stook,  Bad.   100 

New  General  Traction   Co.,  Lid., 

6%Cuia.  Pref.      .,        ..        ..       fi 

^m  Hoftb  MelropoUt&n  Tramwm^  Oo. .       S 

U%   -  Do.  3t%  Mort,  Deba. 

ft%   Fertb  Electric  Trams.  Ltd.  <W.A.) 

,        S%  Ut  Mort.  Deb.  3to«k,  B«d. . 

10/-    Potterl^  Elec.Traoiion  Co. ,  Ld.  ,Of .  I 

6/*  Do,  6%Cimi.PKef.     ,, 

4|%  ;  Do,  44%Dflb.Slk^BBd. 
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m.— ELECTRIC    TRACTION. 


7,ft00 

7,500 
7,600 
XTC^OOft 
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37,507 


i3,40ia  I     5 
00.000  I     ft 

£ms,lg3  I  Sik 


10 

Ifl/- 

10 
10 

t 

Btk 
ft 

V 

Stk 

ft 

*i^ 

Ming  70,000 

lees. 


Aneio-ArKentine  Trams  Co.t  Ld.,^Or. 
Do.  5%  Ctini  PLi 

Do.  Permanent  j 

e%  Debeottirfl  Btosk,  imi  . 
Barcelona Tiaini  Co.,  Ltd,,Ord.  . 
Do.  ft%  Co  m  Pf .  SbKrst 

Ho.  ft%Diibs.,  lied.  .. 

Do.  4J%Red.  Deb.Stk. 

Bfttb  BlAo,  Traxni.  Ld .,  Pf.  Or. 
Do.  6%  Com.  Pf, 

{8rl«biuie  Electrie  Tr&tD  loTOttmant 
I  Co.,Ltd.,Ord.  ,. 

I  Do,  ft%Cum.  Pf* 

Do.    1 1%  1  Kt  Deb  .Slk.,  Bed. 
Stil.  C^lambia^lee.  BI7.  Co.,  Ltd., 
D«f,Ord,  Stock     .. 
pref.  Ord.  Stock    . . 
Bfit,  Mtectric  Tr&fitioti,  Lld^^  Ord, 
Do*       ©%  Cam.  Pr?f.  .. 
Do,        ft%  rerp.  Deb.  Btk, 
Do,        4%  2nd  Deb.  Stk.  Bed. 
Ajtm  A  Belgrano  Slsotrfo 
ITramf,  Ltd.,  Ord, 
Do.       "A"  8%  Cum  Pref.      .. 
Do.       **B"         do. 


6 
ft 

100 
10 
10 

100 
100 


s 

ft 

100 

100 
100 
10 
10 
100 
100 

6 
6 
6 


•140—148    I 
I  12  —  12}  I 
'9  —  10 
99  —102    , 

96  — 100»  I 

100  — loe 

too  —108 

Iii9-m 

97  —  89 

,t3 


flO.OOO 
£850,000 

41,43ft 
£lftO,000 

70,5iG 


6 
Stk 

ft 
Stk 

10 
10 

£400,000      Stk 

£300,000 
40,000 


30,000 

£400,000 

70,000 

70,000 


Btk 
10 


jeao^ooo 

lOiOOD 

£50,  QUO 
1^,000 
18,000 

£50,000 


10 

stk 
s 
ft 

stk 


ft 

Btk. 

10 

E 

Stk 


1% 


a/3 

<4% 

ft/- 

6/^ 

H% 

a/- 


9/- 

m 


Boamemoatb  A  Poole  Eleo.8iiF.Oo., 

Ltd..  Ord.     ..      to 
Do.       4|%Cmn.  Pref.  ,.      10 

Do.        0^^  Cam.  Second  Pf.     . .       10 
Do.       4t"^  Deb.  Stock  il^^d     ..    100 
Bromley ( Kent)  El  ec .  Lt.  4  P  r.  Co,  Ld        5 
Do.     do.    4|%  1st  Deb,  Stk.  Bed.    100 
B  romptofl&Keii  iingU)  n  E  l^o.Boppl^ 

Co.,  Ltd.  Of d.      ..        IS 
Do.       7%  Cum.  Pref.  abate*.  J      ft 
CalctittA  Eleo.  Sop.  Cor.Ltd.,Ord..|       ff 
Cealral  Elec  Sup.  Co.,  Ltd.,  4%  Gna, 
Dpb.  Sbk,     .. 
Cbarlng  Croaa  &  Strand  Eleo.  Snp, 

Corp.,  Lid.,  Ord ft 

I       Do*  do,    4i%  Com.  Pref.,,       ft 

Do.  do.    4%  Deb.  Btk.  Red.  I  100 

Cbolfle«  El«c.  Bplf.  Co.,  Ltd,,  Ord*  ft 
'  Do.  do.  4 V^  Deb.  Stk.,  Bed  100 
CitjOf  London  EI.Lght£.Co,,Ld.,O.F  10 
Do.  6%  Com.  Pref.  . .  , .  lO 
Do,  ft%  Deb.  Stkn  Bed  .,100 
Do.  4J%3odDeb.  Btt^Bed  100 
Ootintf  of  London  Bleo,  Sanplj  Oo., 

Ltd.,  0£d,  10 
Do.  6%Cam.  Pral.  ..  ,A  10 
Do.  41%  D«b,  Btk.,  Bad.  . .  100 
Edmund  ion'i  JSieti.  Cor.  Ltd.,  Ord  J  ft 
Do.  fl%  Cum.  Pref.  ..  .,1  ft 
Do.  4f%lBt>!Drt.Db^tk,B««El  100 
Eleetrifi  Ligbting  4  Traction  Co.  qV 

ADitralia,  Ltd.  S%  Ueh.  Btk,  Bed,  1  lOO 
FolkeiioiK-  Elti  c  tj  ti  ppl  j  Co.,  Ld. .  O .  ft 
Do.  4^%lstD9b.S||E.,Bed.l  100 
Hav«Jia  Electncsin  Co. ,  Ltd. . ,  . .  (  lo 
Hove  Eloc.  LlfbtlKiK  Co.,  Ltd,.  Drd*  ft 
lale  of  WHght  Electrie  Lfgbt  A  Pow«t 

Co,,  Ltd.  4|%  Deb.  Stock.  Bed.   100 
Kalgoorik  Electric  Fa  we  r  A  Llgbt-* 

i  ng  Corp,  Ltd.,  6%  C  u  m .  Pref.  I      1 
KetiBiUff  ton  fmd  KiugbtKbridgv  ELeo- 
trie  Li^uniff  Co.,  Ltd*^  Ord,  ..       ft 


nuofcad  *  are  ^maied  es-diHd«nd. 
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*% 
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a/' 


aid. 

m 
2/6 


Eati&mgton  n  n  d  Knigh  tabridg^fl  B I  eci' 

Hie  Lighiing  Co«,  Ltd.,  and  the 

Notting  Hill  Electrlo  LiR^httng 

Co.,  Ltd.»4%  Deb.  atock,  Red,    100 

London  Elec.  Supply  Oorp,,Ld..Ord-       3 

Do.    6%  Pref .      . .        . .        _       fi 

Do.    ■4\jl9tMorkDb.8tk..R«d,   100 

Meimpolitftn  Elec,8up.  Co.,Ld.,Or.     10 

Do.    4i%Ctini.  Prei,    .,        ..       6 

Do.    4l%UlMon.Db.6k.,Red.   KB 

Do.    85%Mort.Deb.8tk  ,R«d-  100 

MidlUnd  Eleo.  CJorp,  for  Power  Dii- 

tribiition.  htJ. JA%  l»tMort.Deb,    lOO 

I  Notting  Hill  Elec»  htg.  Co.  Ltd.OrtJ.     10 

Dn,  ^%  l8l  Morfc,  Debs.     .,,100 

j Oxford  Electrto  Co.  Ltd.,  Ord.       . .        5 

Do,        4%  Debenture  Stk.  Red.    100 

iBojiLl  Elec.  Co.  (of  MonEreal} 

*h%  -iO  yr.  1st  Morft.Deb    100 
8^.  Jam«t'  4  P*II  Mall  Eleo. 
]  LiKht  Co.,  Ltd.  Ord.       fi 

Do.  7%  Pref..,        ..        ..I      5 

^        Do.  ai%Debcn,  Stock,  Rod    100 

<9tnt(b field  MftrketB  Elec.  Bttpplr      I 
'.  Co.,  Ltd.  Ord.       6 

I        Do.       4%  Debenture  Btk.  Red.  100 
I  Son  th  Lon  don  Eleo .  8qp.  Co.  »Ltd.O.       fi 
iSonth.  MetropolitKH  Elec  Lkbt 
I  1  Power  Co..  Ltd.  Ord.       1 

I  Do,  T'lij  Cum.  Pref.  . .  . .  1 
I  Do.  44%  I Bt  Deb.  Stock  Rod.  100 
Urban  Eleotrio  Supply  Co.,  Ijtd.,  0.  ft 
Do.  5%  Cum  P ret.  ..  ,.  5 
Bo.  44%iatMort,Deb.Stk,Rodt,  100 
Weatminater  Elec.  Supply  Corp.      i 

Ltd.,  Ord.       5 
Do.       6%  Com.  Prat.    ..        ..[      6 


TELEGRAPHS  AND  TELEPHONES.— Can*d. 


1 


102  —104     I 

n-  n 

no  —116 

m  —  m  \ 
9a  —  »5   I 

144—  15 
102  —104     [ 

98  -100     , 

100-102 

9»  -100 

n-  H 

S3  --  87 

107  —110 
5-6i 

105  —107 

IS—  m 


88,911 
84,668 


307,990 
^75,000  i   lOQ 
51B,9i5   Stk 


to        6d.    W.Iiidift&PmBuaATi9l«f,Co.fLd.,Or. 

10       a/-  Do,       8%  Cum.  let.  Pref. 

10        6/-  Do,        B%  Cam.  Snd  Pref. 

100        5%  Do.       5%  Deb.     .. 

10       a/-     W«*t»jm  Talegrmpb  Co.,  Ltd. 

5%  I        Do.     5%Debs.,3f}d8enefl,1906 
1%  !       Do.     4%  D«b.  Stock,  Red. 


10 
10 
10 
100 
10 
100 
100 


101  -IDS 
lB|-=  14 

101  -loe 
100^— loai 


VI.— SHIPPING    COMPANIES. 


ProMint     I 
AmottQt 


tt9,60O 

jesis.ooo 

i!67i,9aO 
10,0(10 

£75o«oao 


ID        5/0 


atk 

Btk 


v.— TELEGRAPH  &   TELEPHONE  COMPANIES. 


Paid       C3o«lii< 
np.        FrioM. 


36,000 

JTes^seo 

lJ9ltl8,310 

pja;,jia,9io 

U.000 
|I5.000,OOC 

^1.90a,S66 
16.000 
C.OOll 
5,000 

jfao^ooo 

OOJIO 


£BOOjOO(i 
£900,000 

acu.ooo 

£603^400 

X4 .000,000 

lfiO,0O0 

17.000 

72.680 

jfl,088,3S3 

860,000 
X9,O00.0O0 

i7»,aia 
so,ooo 

£100,000 

ii.sao 

53,000 

40,000 

£I79,W7 

15.609 

150,000 


100 

10 

Btk 
Btk 
stk 
5 
it€0 
81k 
10 
10 

& 

GO 
90 
100 

100 
35 

10 

Btk 
Bik 

stk 
Stk 
10 

100 

as 
1 

8tk 
Btk 

5 
Stk 
Btk 

1 

1 
100 

e 

5 

5 
Stk 
10 

34 
100 


4% 


12/6 
25/- 

if- 

9h 
$2 

*% 
5h 

mi^ 
a/- 
fi/^ 

*r 

4^% 

4% 
4% 

m 

4% 
95/- 
IT/fi 

4% 

41% 

im 

r 


K 

5% 

9/6 

84% 

4% 

1 

4/. 
8/- 
9/6 
5% 
4f 

4% 


AfrioAn  Direct  Tel.  Co.,  Ld.,  4%  Mt.| 
Deba,  {Beriea  A),  Red.     ..        ..100 

A^mAzon  Telegraph  Co. ,  I^id ...         .  J     10 

Anglo-Amer  i&nn  Tel.  Co..  Ltd.,  Ord.!  100 
Do.  6%  Preferred  Ordin*ri:  100 
Do.  Deferred  Ordinary 

Chili  Telephone  Co. ,  Ltd.     . . 

CommeromI  Cable  Co.,  Capital  Stk. 
Do.  Sterl.SOO-yr-l^Oeb.  Stk.,Red. 

Cuba  Bubmarlne  Tel.  Co.^Ld.,  Ord. 
Ek*.        10%  Preference  . . 

Direct  Spantab  Telef^rapb  Co,,  Ord. 
10%  Cam.  Prerera&oe 
Do.        4A%D«ba 

Direofe  U.S.  Cable  Co..  Ltd.. . 

Direct  Weat  India  Cable  Co,,  Ltd., 
4*%  Reg.  Deba 

Ewt.  AS.Afrie*n,Ld.,4       -    - 


eo.ooo 

40,000 
£461,480 

1,900.000 
96^98 
flfl,768 

£l60,0t)0 
SG^OQO 
44}.000 

£900.000 
U1.500 

£1,160,000 

£1.160,000 
15,000 
99,076 

99,075 
141,B41 

94,000 
£1,008,894 


44% 
44% 


PaJd 


10       5/6 


Sik 
Btk 


90 
Stk 

1 

V 

Btk 
5 
5 

Btk 
10 


9/- 
44% 

6d. 

4/7 

\^ 

1/8 
9/9 

%1' 

Stk      6% 


Stk 

100 

5 

5 
10 

10 
Btk 


10% 
BO/. 

m 

4/- 

4^ 
4% 


Anchor  Line  (Henderaoa  Broi.), 
Ltd.,  &li%  Cam.  Pref, 
Do.  44%  Red.  Ist  Mort.  Deb.Stk, 
Britieh  Jk  African  Stm.  Kar.  {ISOOi 
Ltd.,  44  Vj  Ut  Mort.  Deb.  Stk.,  Red, 
BaeknAll  Steamship  Lines,  Ltd., 

5*%  Cum.  Pref,     __ 
Do.        44%  Ist  Mori.  Deb.  8tkJ  100 
Clftn  Lioe  Bteuners,  Ltd .,  44%  Deb. 

Slk.  Red. 
Canard  Steam  Ship  Co.,  Ltd., 

Nos.  1  60.000 
Bo.  Noa.  60,(»t  14X»,O0O 

Elder  Dempster  Bhipping,  Ltd.  ,44'^ 
Iflt  Mort.  Deb.  Stk,     . .  I 
PamesB,  Withy  &  C*).,  Ltd.,  Ord. . 
Gen.  Steam  Navl^tlonCo..  Ld.,Ord, 
Do.    Non^Cum.  6%  Pref .  . . 
Do.    4%  lat  Mort.  Deb.  Stk.  Red. 
Honlder  Ltne ,  Ltd . ,  Ord . 
Do.    64%Cura.  Pref. 
Do.    14%  iBt  Mt.  Deb.  Stk.  Red. 
Ley  land  iPr«<lk.),ACo..  (iaO0>.Ltd., 
5%  Cum.  Pref,     .. 
Peninsnlar  and  Oriental  Steam  Na?H 
Co.,  5%  Cam.  Pref.  . . 
Do.        do.        Deferred 
Roval  Mail  Steam  Packet  Co.  Ord . . 
Shaw,  Savin  &  Albion,  Ltd.,  5% 

Cum,  **A^'Pr«r.. 
Do.        '^B^'Ord... 
Uaion  Castle  Mail  Steamship 

Co.,  Ltd,,  Ord.,     10 

Do.       44%  Cum.  Pref 10 

Do.       4%  Debenture  Stk., Red.    100 


10 
100 


100 
10 


100 

90 
10 

100 
I 

a 

100 

5 

5 

100 

10 

loa 
100 

60 
6 

6 


84-    9 
99—101 

93-96 

6-    04 
7«  — 76 

08  -^100 

lai—  14 
6-64 

tOl  -108 

7l^  •7| 
97-09 
a  -    8* 

«i-   H 

83-96 

44-    5 

19t»  -199 
31ii  -991 
96-97 

91- 1^ 

09  -101 


VII.— MISCELLANEOUS    COMPANIES. 


Present 

AjnotiAfe 


Mt.Dba 

Do.    4%  Eg.  Mt.  Dbi.  iMfturititta 
Babaidyi.. 
Eat  tern  EzteoBioni  AuBtraJaaia  and 
China,  Ltd. . . 
Do.    4%  Mort.  Deb.  8tk..  Perp, 
Eaatem  Tele.  Co.,  Ltd.,  Ord. 
Do.        6  %  Pre!, 
Do,        4%  Mor*.  Deb.    . . 
Great  Northern  Telegraph  Oo.,Ltd., 
(of  OopenhAgonl    . . 
Halifax  and  Bermadaa  Gable  Co., 
Ltd.,  44%  lat.  Mf>rt.  Deba.  Red. 
Indo-EonAean  Tele.ilo.,  Ltd. 
Monte  V i deo  Telephone  Co., Ltd .,0. 
N  ational  Telephone  Co . ,  Ltd . ,  Pre  f . ;  1 00     h 


95     100-102% 


10       ae^  99J 


90  —101 
46-47 


60.000        1       9j;d.    Chadburn'a(Bhip»TeIe.Ltd.,Ord, 

£750,000  Stk       5%    General  Hydraulic  Power  Co.,  Ltd. 

12,500  10     I  10/.     Oakey  (John)  and  Sent,  Ltd..  Ord. . 

10,000  I  10        6/.     I        Do.  do.         6%  Cum.  Pf, 

lBS,5aa         1      i*ad.  IPower  Oaa  Corp.,  Ltd,,  Ord.,  Noa, 

66,469-960         

66,469         I       B<4d.  Do.  do.  Noa.l6(!,462 

ia&,000        1         6d.    Wajgood  (B.)  ft  Co.,  Ltd.,  Ord. 
135,000  1      1    :  7id.  1  Do.  6%Ctim.Pref. 


Paid 


1 

100 
10 
10 

15/. 

1 
1 

1 


BAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


i 


Do.        Deferred 

Do.        5%  Non-Cum.  3rd  Pref. 

Do.       94%  Deb.  Stk.,  Red,     . . 

Do.       4%       do.       do. 
Oriental  Telephone  Ik  Eleo.  Co.,Ltd, 

Do.       6%  Cum.  Pref 

PaciHc  Sc  European  TeL  4%  Qoar. 
Debs.  Red... 
Ranter 'it  Telegram  Co.,  Ltd, 
United  Rivet  Plate  T«lep.  Co.,  Ltd. 

Do.       5%  Cum.  Pref.    , . 

Do.        6%  Deb.  Stock,  Red.    . . 
j W.  African  TBlegraph  Co.,  Ltd.      . . 
Weit  Coaat  of  America,  Ltd, 
Do,    4%  Deb.  Guar,  by  West  .Tel. 


paid 


9tt  —  98 

101  -108 

1  -14 

96  —  09 
7-74 

166— 13 
74-- 71 


10,000 

10 

7/6 

8.789 
10,000 
80,111 

10 
10 
7    , 

r 

44,889 

14,567 

4.160 

781,808 

10 
10 

164,998 

385,000 
90,000 

30 

6d. 

Birm,  Railway-Car,  &  Wagon,  L.,     f 

1-10,000: 

Do,        Secon  d  Issue  1  -8,730 ,. , 

Do.        Cum.  Pref.  ^%  MO.OOO, 

Glouoester  Hail.  Car  ±  wagon,  Ld., 

A,  1  29,861  &  49,751<50,€00 

Do.     B,  ^,862-  W  ,710,  50.001-75,000 

Lancashire  Wa^on,  Ord 

Do.  do. 

Metropolitan    Amalgamated   RaiU 

Carriage  ft  Wagon,  Ld.,  1-784,808 

Do,    Cum.  A  Pref.  5%  1-164,988 

Do.    Cum.  B  Pref.  6%  1-935,000 

Midland  Rail.- Car,  &  Wagon,  Li., 

1^90,000 


4 

10 
7 

7 

9 

10 

1 

1 

1 

10 


914—31} 


98/6-^94/8 

98/8—9^ 

19-90 


Sttleka  »nd  BhAXM  marked  *  axe  qiioted  ex-dividend. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS, 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


I 
I 


W^iinfsda^^  fibruanj  15/j  1905, 
"T  TALUKS  in  tlie  copper  market  hiive  moved  within 

^  companilively  liarrovv  limits.  At  one  time  a 
sharp  fall  seemed  imminent,  but  thu  lar^^c  offerings  of 
melaJ  were  readily  absorbed,  and  American  trade  advices 
still  being  favourably  interpreted,  the  latest  tendency  is 
tow^ards  recovery,  the  improved  tone  being  assisted  by 
covering  operations  on  the  part  of  the  bears.  Tiie 
present  position  is  an  interesting  one.  Messrs.  Robert 
Katz  and  Co.'s  circnLir  points  out  that  ttie  greater  con- 
dumption  in  America  will  be  offset  to  some  extent  by  the 
steady  increase  in  production,  but  the  balance  of  opinion 
is  in  favour  of  higher  prices  for  copper. 

Tin  has  been  more  active,  quotations  showing  an 
upward  trend  in  spite  of  the  amount  of  metal  sold  in 
jintrcipatton  of  the  Banca  sale.  Good  prices  were 
realised  at  the  sale^  the  parity  of  £iiit  per  ton  being 
realised  for  57,400  slabs.  The  large  quantity  sold, 
as  Messrs,  Mcr ton  and  Co.  point  oid,  had  a  temporary 
retarding  effect  on  quotations,  but  good  buying  ensued , 
and  with  Eastern  holders  unwilling  to  sell,  the  market 
has  firmed  up. 

Whatever  the  explanation,  the  slight  check  in  the  iron 
trade  revival  is  disappointing.  Probably^  however,  the 
halt  called  is  only  temporary,  and  certainly  the  weakness 
ill  pig  iron  had  the  effect  of  bringing  in  buyers  and 
imparting  a  firmer  tone  to  quotations.  The  German 
coal  strike  has  had  little  or  no  effect  on  the  home  sleel 
trade,  but  reports  from  the  leading  industrial  centres  are 
fairly  cncouragiitg,  and  with  more  activity  in  the  ship- 
building yards  promised,  the  outlook  must  be  considered 
satisfactory. 

Large  arrivals  of  unsold  metal  from  abroad  depressed 
the  lead  market  at  the  end  of  last  week,  but  the  demand 
has  improved,  and  quotations  at  the  time  of  writing  show 
renewed  strength.  Soft  foreign,  prompt,  is  quoted 
£12  15s. »  and  English  £t}. 

Spelter  has  sulffered  from  the  realisation  of  speculative 
holdings.  The  statistical  position  is  however  unchanged. 
In  their  annual  circular  Messrs.  Kudolph,  Wollff,  Kreuger 
and  Co.  point  out  that  there  was  largely  increased  con- 
sumption in  Germany  and  Great  Britain  last  year,  and 
that  considerable  quantities  of  spelter  have  been  used  for 
war  material  by  Ixith  Russia  and  Japan. 


IROM,  <&e. 

SCOTIiAlSD. 

Messrs.  David  Colville  and  Sons,  Ltd,,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
follows,     f'rices  delivered  in  Glasgow  or  equal  :— 

Steel:  £  ».  d. 

Siemens'  Steel  Plates,  Marine  Boiler  Quality fi  16  0 

„       Land         „          , 6  17  « 

Ship  Quality  Plates 5  17  6 

Sienit^na*  Steel  Bars,  Boiler  Quality 6  17  6 

„     Ship  „         ..,.. „,,..  676 

,,     Angles.,,-....,., ., — ,...,,.,...  6    7  6 

Bfanufactured  Iron  : 

Bars— Dalxell , fi    2    6 

,,      Best B  12    6 

,,    HoraealMW     '. 6  13    6 

„      Angle ,..,...,     6     2    6 

„      Beet  Angle    ^ 6  12     6 

„      Beat  Best 7    3    6 

„      Extra  Best 7  12    6 

Usual  terms  and  extras.  Special  rates  for  delivery  In  England 
and  export.    Ttie  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.^Wishaw, 

quote  as  under  tpricea  are  delivered  Glasgow  or  equal) :— - 

1,  £    a.  d. 

Steel  Angles  (Glasgow  >^  Steel) 6    8    M    per  ton. 

Steel  Ship  Pktes  (Glasgow  "^  Steel)  5  18    9 


\\}tf 


6    H 


Steel  Bars,  Ship  Quality  (Glasgow  )^  Steel) 

Steel  Bars,  Boiler  Quality  (Glasgow  "^  ^ 

Steel) 6  18    9 

Steel  Land  Boiler  Plates  (Glasgow  ^  "l^ 

Steel) , 6    7    6 

Steel  Marine  Boiler  Plates  (Glasgow  ^  ^ 

Steel) 6    7    6 

Lees  5  per  cent,  discount.      Extras  as  per  standard  list. 
Special    prices  for  delivery  in  England  and  for  export.     The 

above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quotes :—                     £    3  d. 

Bars— Phunix 6    5  0 

Best 6  15  0 

Best  Bast    7    5  0 

Extra  Best 7  16  0 

Best  Horse  Shoe   .....,." .,     6  15  0 

Extra  BH.S 7  15  0 

Extra  Best  Cable 8    5  0 

M        Rivet 6    5  0 

,,        Best  Scrap  Bivet  ^...... 7    5  0 
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£   8.  d. 

ATurloa — ^Phaenix 6    6    0 

.,       Best  6  15    0 

ExtraBeet    7    5    0 

Gms  Tube  Hoops— Phoenix  Best  6  16    0 


Plates— Phoenix 


Best  Boiler 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Best  BoUer  9    0    0 

Boiler  Tube  Strips— Phoenix  Best  Best  BOO 

▲11  per  km,  delivered  fA.s.,  Glasgow,  Greenock,  Grange- 
moothf  Oranton,  Leith,  or  Ardrosean.  5  per  cent,  discount  cash 
BODtUy. 


.  R.  Feldtmann  and  Co.,  of  Glasgo^w,  quote 
Commifliion  extra). 

Fifflron:  No.  1.  No.  8. 

£  s.    d.  £  8.  d. 

CoUnees,  f.a.s.  Glasgow 3    6    0  2  15  0 

2  19    6  2  14  6 

3  0    6  2  16  0 

2  17    6  2  14  0 

3  4  0  2  16  0 
2  19  0  2  14  6 
2  19    0  2  14  6 

2  18  6 


Oartsherrie 
Bommerlee 
Oambroe 
Lang^oan 
Calder 

Gkngamock,  f.o.b.  Ardrossan 2  19  0 

Eg^ton  ,,            , 2  15  6  2  18  0 

Dahnellington,  „  Ayr 2  15  6  2  13  0 

ShotiB ,  Leith  2  19  0  2  14  6 

NORTH  OF  ENGLAND. 

Messrs.  W.  Whitwell  and  Co.,  Ltd.,  Thomaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 

W.W.  "^  Bars    6  12    6 

W.W.  Best  Bars  7    2  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thomaby  ^  8    2    6 

Thomaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable   10    5  0 

Special  Chain  Iron  9    5  0 

Tube  and  Nail  Strips 6  16  0 

W.W.  ^  Angle  Iron 6  16    0 

W.W.  Best  Angle  Iron  7    5    0 

Tee  Iron,  to  8-inche8  United 7  12    6 

TeraiB,  Cash,  less  2)  per  cent,  discount  on  10th  of  month 
ftilowing  delivery. 

LANOASHIRB. 

The  Pearson  and  Knowles  Coal  and  Iron  Oom- 
pany,  Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote:—  jy^,^  q^i 

£  8    d.  £  8.  d. 

Crown  (BNF)  Bars    ^ 6  10    0  7    6  0 

„         „      Angles    7    0    0  7    5  0 

M      Tees 7  10    0  7  16  0 

„    (WIW)  Hoops    7    0    0  7  10  0 

„         „      Sheets   7  10    0  8    0  0 

Ordinary  Sixes,  FJL8.  Liverpool  in  10-ton  Lots. 
Eitras  for  SImb  and  Cutting  as  per  List 


WOROBSTBRSHIKB. 


Baldwins  Ltd.  (witb  which  is  STnalgainatiifl 
Knight  and  Orowther,  Ltd.),  WUden  Works*  near 
Stourport,  quote:-  ^^^^ 

90a96in.  nOtoMO 

by  aSin.  9ttB.bfWm, 

per  ton.  per  Ion. 

Black  Sheets :                                 £   s.  d.  £   s.  d. 

"Vale" 10    0    0  10  10   0 

••Shield"  10  10    0  1110   0 

••Severn" H  10    0  It  10    6 

••Baldwin  WUden  B.'» 12  10    0  18  10   0 

Charcoal 16  10    0  17  10   0 

Best  Charcoal   18  10    0  19  10   0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  qoolel 
for. 

Extra  widths.  Singles  to  66in.,  Doubles  to  56in.,  Lattena  to  tfbt 
Extra  lengths,  Singlet  to  168in.,  Doubles  to  132in.,  LattenslO 
108in. 


£  f.  d. 
14  10  0 
16    0   0 

16  0    0 

17  10   0 


Patent  Coated  Sheets : 

£    s.    d. 

No.  3  Lead 18  10    0 

S.V.  Lead     16    0    0 

No.  3Terae   16    0    0 

S.V.  Terne 16  10    0 


Singles 

20  G  alio  14  G 

to  108  to  li 

by  88iii.  bf  SSa. 

per  ton.  per  too. 

Tinned  Sheets :                             £    s.  d.  js   a.  d. 

Best  Coke  (Finish)    28    0    0  99  10   6 

„    Charcoal  (Finish) 80    0    0  31  10   0 

Extra     „            , 32    0    0  8S  10   0 

Cotton  Can  Tin  Sheets  to  39in.  by  86in.  specially  quoted  for. 
Tin  Plates,  *•  Cookley,  E  "  Best  Charcoal,  £1  78.  Od.  per  box. 
Extreme  sizes  in  Tm  and  Patent  Coated  speeiidly  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £L  10s.  Od.  per  Ion  eztaa 
throughout  for  all  brands. 
At  works  less  2^%  for  cash  monthly,  10th  inst. 

Gtalvanized  Corrugated  Sheets : 

**  Phoenix  "  Brand.  24  G.,  f.o.b.  London,  in  £   s.  d. 

Bundles 1116  0   perton. 

••Blackwall"   Brand,   26  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London 14    7  6       „ 


Gtalvanized  Working  Up-Sheets : 

£   8.  d. 

24  G.,  f.o.b.  London,  in  Bundles 18  16  0   porta. 

ST  AFFORDSHIRB . 

Shelton  Iron,  SteeL  and  Coal  Co.,  Ltd.,  StQk»«ii- 
Trent,  North  Staffordshire,  and  12%  Oaaoon 
Street,  London,  quote  :— 

£  8.  d. 

Crown  Bars 6  10  0  porta. 

Beet  Bars  ( L  to  6in.  wide,  above  i  in. 

thick,*  in.  to  4  rounds  and squaret)    7    0  0       „ 

Angles 6M  0       „ 

„      Best 7    5  0       „ 

T's    7    0  0       „ 

„  Best  7  10  0       „ 

Best  Shoe  Iron    8    0  0      „ 

„    BiTotlnm  6    0  0       .. 

„    Best  Bivet  (Special) 9    6  0       ,. 

„    CaUe 9    0  0      „ 

8    5  0       „ 
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£    8.  d. 

Best  Turning  8    0  0  per  ton. 

„    Plating 8    5  0 

„  „     Best  Best  9    5  0 

„     Treble 10    5  0 

Plates 7  10  0 

BestPlates 8    0  0 

„    Boilerplates 8  10  0 

„    Beet  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12    0  0 

WALES. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 
qaote  "  Star  *'  brand  patent  wrought  nails,  steel  nails,  &c. 

Discounts  — 

45  per  cent,  off  1-inch  to  8-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Defiyered  in  lots  of  4  cwt.  and  upwards.  Extra  2}  per  cent, 
dlsoount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  :— 
2  tons  9/6  per  cwt.  )  ,  ,         ^  .,        ^^  .. 

4  owt.  lots  and  upwards  9/9  per  cwt.  )  ^'^  ^^^  ^>^^*y  S*^*»^"- 

Steel  cut  nails,  3-inch  basis — 

ISft'.fWScwt.      }d/<l-7Bailw»y8ta«on. 
Silt  rods  (iron)  £7  lOs.  per  ton,  at  works  for  2-ton  lots. 

Blessrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
88  and  86,  Bastcheap,  B.  G.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Gwmbwrla, 
quote : — 

Per  Box. 
f.o.b. 
Wales. 
Ooke  Tin-plates.  £  s.   d. 

C  18J  by  14  124s.  110  lb.  •*  BV  "  0  13  0 

0  20   by  10  226s.  155    .,»•  Jumbo"  0  18  3 

0  20    by  14  112s.  108   „••  Lydbrook  "  0  12  6 

C  28    by  20  112s.  216   „•»  Lydbrook'*  16  3 

Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  *»  ADaway  "        0  13    3 

BBLQIUM. 

O.  L.  Faulkner,  Suffolk  House,  Laurence 
Ponntney  Hill,  London,  B.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
deliveced  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £   s.  d 

Blooms  At  3  12  0  per  ton. 

Billets at  3  14  0 

Sheet  Bars  at  3  16  0 

nnlshed  Steel : 

Bars  at  4  19  0  per  ton. 

Angles  at  6    0  0       „ 

Tees  at  5    3  0  „ 

Joists at  4  10  0 

Fendng  Standards at  6    2  0  „ 

Shoeing  Bars   at  5    4  0  „ 

TmBars at  5    4  0 

Half -Bound  Bars at  5    5  0  „ 

Hea^  Bails at  4  15  0 

Uilb%  Bails  at  4  17  6  „ 

Structural  Steelwork : 

Prices  on  application. 


Messrs.   French  and  Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool  qnote:— 

TIN. 

Tin:  £    s.   d.       £     s.    d. 

English  Ingots,  f.o.b 

D\B.li%Al% 132    0    0  to  182  10    0  per  too. 

English  Bars,  f.o.b 

Dis.  12%A1% 133    0    0  to  133  10    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  132    0    0  to  182  10    0        „ 

Straits  G.M.B.,  3  months. 

Warehouse,  Net  130  15    0  to  131    0    0        „ 

Australian,  Mr.  Bischoff, 

Warehouse,  Net 132  10    0  to  133    0    0        „ 

COPPBR. 

Copper:  £     s.  d.       £     s.    d. 

Standard    G.M.B.,    cash 

Warehouse,  Net  67  17    6  to    68    0    0   per  ton. 

Standard       G.M.B.,       3 

months,    Warehouse, 

Net 68    0    0  to    68    2    6 

English,  Tough,   Cake  & 

Ingot,      Warebousei', 

Net 70  10    0  to   71    0    0        ,. 

English,      Best      Select, 

Warehouse  Net  71    0    0  to   71  10    0 

English,       Sheets      and 

Sheathing,  f.o.b.,  Dis. 

2i%    80    0    0  to    80  10    0 

English  Sheets  for  India, 

f.o.b.,  Dis.  24%  76    0    0  to   76  10    0 

Electro,  Warehouse,  Net .       7015    0  to   71    0    0 

Ofe,ex.8hip    0  12    0  to     0  18    Operunit. 

Begulus,       Matte       and 

Precipitate,  ex.  ship,        0  13    3  to     0  14    0        „ 

TBLLOW  MBTAL. 

Yellow  Metal : 

£    s.   d.      £   B.   d. 
Sheets,  4  by  4  feet  for 

India  f.o.b.  Dis.  2J% 0    0    6i  per  lb. 

Sheathing      ,,        „      0    0    Sf      „ 

SPBLTBR. 

£    s.   d.  £   8.   d. 

Silesian  outports.  Net 24  15    0    to  25    0    0      per  ton. 

Blende  of  50  %  Net  7    0    0    to    7  lo    0 

Calamine,  Net  7    2    6   to    7  12   6 

LBAD. 

£    s.    d.  £    8.  d. 
Bullish  PifiTf  Warehouse, 

I)is.  2J% 12  17    6  to    18    0  0    per  ton. 

Spanish,  ex  ship.  Dis.  2^%  12  15    0  to    12  17  6 

Lead  Ore  of  70%.  Net G  12    6  to     6  15  0 

ANTIMONY. 

£    s.  d.  £    8.    d. 

Star  Re^rulus,  f.o.b.,  Dis. 

2J% 36    0    0    to    87    0    0    per  ton. 

Ore,  50%,  ex  ship,  Dis.  2^%    900to900 
Crude,  ex  ship,  Dis.  2}%...  18  10    0    to    14    0    0 


QUICKSILVBR. 


£  8.  d. 


Spanish,  751b.,  Warehouse,  Net 7  15    Operflask. 

Italian 7 14   0      .. 
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LEIOBSTBRSHIRB. 

The    Nailstone    Oolliery  Company,  Leicester, 

quote.     Price  per  Ton  at  Pit   of   20  Cwt.,  with    i  Cwt.    per 
Ton  for  wastage  — 

Upper  Biain  Seam.  s.  d. 

Main  Coal 7    6 

Beet   Hard  Steam  (hand   picked,  as   used    by  the 

Railway  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

FineBlaok    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DBRBYSHIRE. 

The  Iftamiers   Colliery  Co.,   Ltd.,    of  Ilkeston 
quote  as  follows,  per  ton  at  pit : 

Kilbum  Coal :  s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (1 J  to  SJ) 9  6 

Small  Nuts  (S  to  IJ; 6  0 

EoughBrights 6  0 

Pea8(itoj)    5  0 

Black    3  6 

Smudge 2  0 

Low  Biain  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

.,    Nuts  7  3 

Hards  (Goed  Steam  Coal)    8  0 

Bakers'  Nuts  (1"  to  2") 6  6 

Slack    8  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles. 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHIRE. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Digby  Coal  : 

BnAH.  8.   d. 

BestHand  Picked  Hard  9    0 

Steam  Hard    7    9 

HardNuts  7    0 

Gedling  Oolliery. 
HiohHazkl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  |  to  2  in.  cube 5    6 

BTttix.— Top  Habd. 

Best  Hard  9  0 

HardBtsam    ^ '..!'.....  8  0 

CobblM    , 7  0 


CHEMICALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 

Manchester,  quote: 

£    s.  d. 

Acids:  Oxalic - - 0    0  2J  per  lb. 

Picric,  Crystals 0    0  11 

Tartaric  at  Manchester  ...    0    0  10}      „ 

£    s.  d. 

Acetate  ofLime:  Brown  at  Manchester  net    9  10  0  par  ton. 

Grey  „  ..  11  10  0       „ 

Alumina:  Alum,  Lump, loose 5    5  0       „ 

„        ,,        in  casks  5    7  6       ,, 

,,     Ground,  in  bags  5  16  0        „ 

Sulphate  of  Mumina,  14%  4  10  0       „ 

Ammonia  :  Carbonate 0    0  8f  perlb. 

Muriate  Grey    f.o.b.  Liverpool  24    0  0  per  ton. 

Sal-ammoniac,Lump,  Ists,  del^-  U.K.  42    0  0        „ 

M      2nds,         ,,         40    0  0 

Sulphate f.ob.  Liverpool  13    2  6        „ 

Arsenic  :  Best  White  Powdered    net  12    5  0        ,. 

Bleaching  Powder,  36%  „    4  10  0 

Borax :  British  Befined  Crystal „     12    0  0       „ 


Coal  Tar  Products : 

Benzole,  50/90  % , 

90% 

Carbolic  Acid  Crystals,  34  36"  C. . . .    , 

39/40*'C 

„    Liquid,   97.99%   ...    , 
„     Crude,  62J%  at  60°F. 
f.o.b.     , 

Creosote,  ordinary  good  liquid 

Naphtha,  Crude,  20  %  at  120^^  C 

„      Solvent,90%  atlOO^'C.f.o.b , 
„  95  %  at  160°  C.    „    , 
„   90%  at  190°  C.    „    , 
, ,      Rectified,  flash  point  over 

73°  F f.o.b.    , 

,,      Bectified,  flash  point  over 

100°F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    , 

Copperas  :  Green,  in  bulk 

,,        batrels  f.o.b.  L*pool  , 

Cake , 

Copper:  Sulphate 


0  0    SlpergaL 

0  0  10 

0  0    6}  per  lb. 

0  0    7i      „ 

0  0    9  per  gal 


2    0 
0    li 
0    8 
0    8i 
0    9i 
0  10} 


0  Oil  „ 
1  0  ., 

1  12  0  per  ton. 

0  12  6  ,. 

1  19  0 
12  6  .. 

22    5  0 


Cyanides :  98%  minimum f.o.b.    net    0    0    8    per  lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  too. 

„  ,,  Foreignc.i.f.U.K24    5  0        „ 

Grey  21  15  0        „ 

„  ,,        Brown  at  Manchester  17    0  0        „ 

Nitrate 24    0  0 

Litharge,  Flake 15  10  0        „ 

Powder 16    0  0 

Bed   Lead,   Genuine,  c.i.f.  London 

less  6%  16  10  0 

White    „  „  Dry    „      „      „  16  16  0 

Naphtha  (Wood):  Mlscible,  60  o.p 0    8  10  per  gil. 

Solvent 0    2    7        „ 

Potash :  Bichromate...  delivered  England...   0    0  8   per  lb. 

Carbonate,  90/92  %  ...  ci.f  Hull ...  18    0  0  per  too. 

Caostio.  75/80%   „      20  10  0       „ 

Chlorate n«t  0    0  8j^  p«  b. 

Montreal in  Store,  Liverpool  86    0  0  perftoi. 

ProBdate,  Yellow nel  0    0  4}|perlb 


February  3,  1905 


Soda:   Aeh,  Cnustic,  49  %,  Ordmary  ...  „ 

,,         ^,         ^,         Refined ,, 

,,     Carbonated ,  48  % „ 

,»  ,,        6S   %     (Ammonift 

Alkali)  ,, ....,,....  ..net 

M     Bleachers'     Refined     Caustic 

50/5*i  % net 

Ciiastto,  White,  77  % „....  .* 

„      70  % ..,  M 

M      60% » 

,,       Cream,  60  % ,, 

Orjstala,  in  bags  

„  barrels  .,,.. 

Acetate e,i.f.  Hall  net 

Bicarbonate,  in  1  cwt,  kegs 

Bichromate, . . . .  .delivered  England. . . 

Chlorate ., ..,.  net 

Nitrate  .ex  quay  Liverpool,    .,.  ,, 

Phosphate ,.,...,........*. 

Prus^iate  ,.,... .net 

0ilicatt%  Sohition,  140"  Tw.     .,, 

Sulphate  (Glauber  Halts) 

,,        (Saltcake,  95%) 

Sulphur:  Recovered 

Koll 

Flowers 

Zinc:  Sulphate 


£    8, 

5  5 

6  5 
5  10 


per  ion 


4  10    0 


6  10 
10  10 
9  12 
8  12 
H  10 
3  0 
3  7 
16  10 
6  15 
0    0 


I  15 
4  15 

6  15 

7  10 
6  15 


0 

0 

6 

6 

0 

0 

6 

0 

0 

2i     per  lb. 

a^  per  Ik. 

6  per  ton. 

0 

3|  per  lb. 

0  per  ton. 

6 

0 

0 

0 

0        ,. 

0        „ 


MINERALS* 

£    fl.    d. 

Bary^S  •  Lump  Carbonatet   S^0/9*2%  8  10    0  per  ton. 

Sulphate,  No.  1,  White.., 2  15    0 

CMna  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30^-  per  ton, 
f.o.b.  Cornwall :  a  to  oka  also 
kepb  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid . 
Clxronie    Ora  :    Basis   50%    c.i.f.  British 

Ports ...     a     7    6 

Manganese  :  Lump  c.i.f.  Liverpool  lOi^d.    per  nietallio  unit. 

OcJire  ;  French  JC f.o.b.  Itouen,  net    2    5    0  per    ton. 

o     JF. .,... 5  10    0 

Talc  ;  (French  Chalk) c.i.f.    Liverpool     3  10    0 


i 
i 


OILS,  etc. 

Aniline  Oil net 

Salt. ., 

Castor   Oil :   French,   1st  presauce,  f.o.b. 

Marseilles  less  H%.... 

English,  let  pressure,  f.o.r. 

Hull,  ksfi  24%. 

Cocoa  Nut  Oil:    Ceylon,   ex    fitore  Man- 

che<^ter *...... ...net 

Cochin,  ex  store  Man- 

cheater  .  .. ...net 

Cotton  Seed  Oil :  Retiued  at  Hull,  less 

'i^%  naked  ,. 

Ed  lb  e.    at  Hull,  less 

24%  naked 

Gl y c erin e  :  Crude,  80 %    net 

Linseed  Oil :    Raw.-,   .at  Hull,  less  24% 

naked ..,. 

Boiled at  Hull  less  2i% 

naked 

Starcll  :  American  Pearl.,  at  Manchester, 

net 

Dextrine..,. ,,  ,,  1, 

Farina. ,t  n 

Sbellac:   Standafd  TN  orange  spot 

March  delivery  ..  ............ 

Turpentine  :  American at  Liverpool 

Russian    at  Hull... net 


£    8.  d. 

0    0  4|  per  lb. 

0    0  4i      ., 

23  0  0    per  ton. 

24  0  0        „ 
29  10  0 

32    0  0        ,. 

12  15  0 


13    5 

31    0 


12  7    6        M 

13  7    6 

0  0  0 
18  0  0 
15  15     0 

155/'     per  owL 

140;. 
38  10    0  per  ton. 
1«  10    0 


Messrs.  Alfred  DobeU  and  Co.,  Liverpool,  quote  i 

COLOHIAL  WOODS. 
Timber. 

£    6.   d.      £   B.   d. 

Quebec  Square  White  Pine...  per  cub.  ft.  0    1    9  to  0    3    0 

Quebec  Waney  Board  Fine...          ,,            0    2    8  0    3    9 

St.  John  Pine,  18  in.  average        „           0    2    8  0    3    3 

Lower  Ports  Pine. ,,            0     18  0    18 

Quebec  Red  Pine ,,            0     16  0    2    0 

Quebec  Oak,  1st  quality.,.,..          ,.            0    2    9  0    3    3 

Quebeo  Oak,  2nd  quality 0    16  0    2    6 

Ash M            0     16  0    2    3 

Ehn „           0    3    0  0    3    9 

Hickory...,, ,,            0    2    0  0    2    6 

Quebec  Birch „  0160    2     3 

St.  John  Birch. ..\ „            0     16  0     2     0 

Birch  Planks ,,           0    0    9  0    0  11 

Spruce  Spars „            0    0  10  0     10 

Deals. 

1st  qualitf  Quebec  Pine per  std.    22  10    0  to  32  10    0 

2nd    do.            do.           ......          „          17    0    0  22    0    0 

3rd    do.            do            11  10    0  13    0    0 

St,  John,  N.B.,  etc.,  Spruce           „            6  10    0  6  15    0 

Lower  Ports  Spruce ,            6    0    0  6  10    0 

Spruce  Boards.. „         5  10    0  6    0    1 

UNITED  STATES,  etc.,  WOODS.  M 

Pitch  Pine.  ^ 

£    B.   d.  £   a.  d. 

Hewn peroub.  ft.  0     1    3  to  0    1    8 

Sawn  ..,.. ,            0    0  10  0     16 

Planks,  Stowage ,            0    0  IQ  0     10 

Boards,  Prime per  std.    12  10    0  10    0    0 

Oak  Timber   , percub.  ft.  0    16  0    2    6 

Oak  Planks  .. ,         0    16  021 

East  India  Teak per  load  12    0    0  15    0    0 

Greenheart.... »          6  15    0  7  10    (kM 

EUROPEAN  WOODS.  ■ 

Timber.  ^ 

£   s.  d.  £   fl,  d. 

Riga  Redwood percub.  ft.  0    1     9  to  0    2    3 

Dantzic    and    Memei    Ftr, 

Crown 0    2     1  0    2    6 

Dantzic    and    Memel    Fir,  M 

Middling. .          „           0    10  0    1  11  ■ 

Stettin „            0    19  0    1  11  ■ 

Swedish ,            0    12  0     14 

Riga  Whitewood  ,,            0    13  0     16 

Norway  Mini  eg  Timber ,,            0    0    9  0    0  10 

Dantj^io   and    Stettin,   etc., 

Oak.. ,»           0    2    6  0    a    0 

Norway  Spars,. ,♦          0    12  0    l    f  a 

Deals.  m 

Red  Arohangel  and  Onega,  ^ 

1st  quality.. per  itd.    10    0    0  21    0    9 

Bed  Archangel  and    Onega ^ 

2nd  quality ♦,          16    0    0  17    0    0 

Red  Archangel   and   Onega, 

3rd  quality »,          12  10    0  15    0    0 

St.  Petersburg,  1st  quality...         „          16    0    0  17  10    0 

Do.           2nd       , ,          14    0    0  15    0    0 

Gefle ,. ,          14    0    0  17  10    0 

Wyburg ,,          12    0    0  13  10    0 

Uleaborg „          12     0    0  13  ID    a    ■ 

Oothenburg  „         14    0    0  17  10    0  ■ 
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SELECTED    PATENTS. 


Compiled  expretsly  for  this  )ouraal  by  Messrs.  Pace  snd  Rowllncson,  Encineeriii«  Patent  Agents,  28,  New 

Bfidce  Street,  London.  E.C.,  and  at  Manchester. 

Copia  of  specifications  may  be  obtained  at  the  Patent  Office  Sale  Branchy  ^5,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  Price  of  8d. 


NEW    PATENTS    APPLIED    FOR. 


FMeati  luTre  been  comxnuniaited  the  names  of  the  communis 
cstors  are  printed  in  iUlics. 


555.  J.  H.  Boylan,  Manchester.  Jan.  nth.— Improvements 
Id  tnbes  for  steam  superheaters  and  steam  generators. 

556.  F.  C.  Pulsford.  London.  Jan.  nth.— Improvements 
relating  to  ste^fim  heating  apparatus. 

567.  F.  K.  R  Amesbury.  London.  Jan.  nth.-  Improve- 
ments relating  to  internal  combustion  engines. 

569.  A.  Jaubert,  London.  Tan.  nth —Improvements  in 
devices  for  lubr.cating  wheel-hubs  and  axles,  or  bosses  rotating  on 
shafts  and  the  like. 

574.  A.  R.  Green,  London.  Jan.  nth.— Improvements  in  or 
relating  to  water-gauCes  for  steam  boiler  or  other  purposes. 

»83,  C.  Ritchie,  London.  Jan.  nth.— Improvements  in  and 
relating  to  steam  aud  other  fluid  pressure  engines. 

§94.  C.  T.  Naylor,  J.  Naylor,  and  R.  Parkinson, 
Manchester.  Jan.  lith.— Improvemenis  in  apparatus  appbcable^s 
a  tlcam  generator  or  virater  heater  or  boiler. 

597.  J.  G.  Dunlop  and  T.  Bell,  Glasgow.  Jan.  12th.— 
Improvements  in  and  connetttd  with  turbines. 

613.  J»  Dodds,  London.  Jan.  12th.— Improvements  in  valve 
gear  for  motive-puwer  engines. 

6at.    H.  Schofleld  and  O.   P.  Macfarlane,  London. 

Jan.  i2th. — Impi  ovements  in  or  relating  to  boiler  furnaces  or  Hues. 

627.  W.  H.  Barrett  and  C.  C.  Cardell,  London.  Jan. 
13th.— Improvtments  relating  to  internal  combustion  engines. 

645.  I.  Klecan  and  F.  Laske,  London.  Jan.  12th.— Means 
and  method  for  removing  and  preventing  the  formation  of  scale  in 
boilers. 

650.  The  Honourable  C.  A.  Parsons  and  C.  F. 
Taylor,  London.  Jan.  i2ih.— Improvcmente  in  tools  for  boring 
and  grooving  turbine  cylinders. 

653.  J.  D.  Ewen,  London.  Jan.  lath.— Improvements  in 
ships'  propellers. 

657.  E.  BItser,  London.  Jan.  12th.— Improvements  in  or 
relating  to  flexible  nietaUic  pipes  and  tubes. 

668.  J.  ETans,WolTerhampton.  Jan.  13th.— Improvements 
relating  to  the  ad  ulssion  of  bteam  to  and  its  exhaust  from  steam- 
em^ne  cylinders,  and  to  steam  cushioning  the  pistons  of  such 
cyunders. 

707.    T.  Drlnkwater  and  G.  E.  Schofleld,  London. 

Jan.  13th.-  Improvements  in  the  method  of  and  means  for  faciliuting 
the  examinaiion  of  steam  boilers. 

733.  W,  R.  Marshall,  Oldham.  Jan.  i4th.-An  improved 
appliance  for  nitural  or  forced  dr<ugtit  and  prevention  of  smoke  in 
connection  vvith  steam  boilers  and ste^m  generators. 

747.  A.  8.  Goldie,  Glasgow.  Jan.  14th  —Improvements  in 
and  relating  to  the  furnaces  of  steam  boilers  and  the  like. 

750.  J.  G  Dunlop  and  T.  Bell.  Glasgow.  Jan.  14th.— 
improvements  in  or  counected  with  steam  turbines. 

759,  G.  CocU>um,  I  ondon.  Jan.  14th.— Improvements  in 
isolaiing  and  emergency  or  Uke  valves  for  steam-pipe  conne^ons. 

'767.  F.  B.  O.  Hawes,  London.  Jan.  14th.— Improved  means 
for  cuntrolUng  the  output  uf  fans  and  pumps. 

781.    DaTyBros.,  Ltd.,  and  T.  £.  Holmes.  London, 

Jan.  14th,— Impf  ovements  in  steam  hydraulic  intensificrs. 


791.  H.  A.  iTstt,  London.  Jan.  14th.— An  improved  crank 
shaft  for  locomotive  eugtnes  and  other  purposes. 

805.    W.  Shedden    and  T.   Rowlands,  Altrlnchnm. 

Jan.  16th. — A  rotary  steam  engine  and  air  compressor. 

809.  D.  W.  F.  Maxwell,  London.  Jan.  16th.— Improve- 
ments in  water-tube  boilers. 

810.  P.  W.  LocKwood,  and  G.  and  J.  Weir,  Ltd^ 
Glasgovir.  Jan.  i6th.— Improvements  in  and  relating  to  couplings 
and  fastenings  for  steam-heating  tubes  and  the  like. 

813.    A.Whltloc]i,    and  E.Carr.  Preston.     Jan  16th.— 

Improvements  in  heating  apparatus  boilers, 

831.    Circulators,  Ltd.,  and    H.  Schofleld,  London. 

Jan.  i6th.— Improvements  in  or  relating  to  steam  boilers. 

835.    E.  L.  C.  MoUard  and  G.  F.  Griffin,  London. 

Jan.  161  h. — A  new  or  improved  apparatus  for  condensing  steam  and 
producing  or  generating  electricity. 

852.  R.  H.  Ramsey,  London.  Jan.  i6th.— Improvements 
in  engmis. 

855.    H.  B.  BoococK  and  E.   H.  Boocock.  London. 

Jan.  ibth.- Improvements  in  steam  engines  and  the  like  applicable  for 
other  suitable  purposes. 

869.  M.  H.  Voigt.  London.  Jan.  i6th.— Improvements  fai 
water-circulation  devices  for  steam  generators  and  the  like. 

875.  A.  G.  M.  MIchell,  London.  Jan.  i6th.— Improve- 
ments in  thrust  and  like  beaiings. 

878.   J.  Schmidt,  E.  Busch  and  A.  Lonborg,  London. 

Jan.  i6th.— Improvements  in  or  relating  to  steam  engines. 

891.  H.  Orley,  WoKing.  Jan.  17th.— Improved  means  for 
facilitating  the  propulsion  of  wheels, 

907.  J.  Hopkinson  and  J.  HopKinson  and  Co.  Ltd.. 
London.    Jan.  17th— Improvements  in  valves  and  cocks. 

935.  The  Albany  Manufacturing  Co.,  Ltd^  nnd  F. 
Lamplough.  London.  Jan.  17th.— Mechanism  for  operatiug  the 
valves  of  sieam  engines  an  t  the  like. 

936.  J.  B.  Bowen.  JunM  Corentry.  Jan.  17th.— Improve- 
ments in  or  relating  to  intern <ti  combustion  engines. 

939.    J.  Holms.  Jun..  London.    Tan.  17th.— Improvements 

in  ends  for  spreaders  of  draughl  chains  and  the  like. 

944.    F.  Anderson  and  J.  S.  Jarris.  London.    Jan  17th. 

—  Improvements  in  means  for  fixing  tappets  to  stamp-stems,  appUcaUe 
also  to  analogous  purposes. 

957.  The  Warwick   Machinery  Co..  Ltd..   London. 

Jan.  17th.— Improvements*  in  stop  mechanism  for  elastic  fluid  tiiririnvt. 
(the General  tlectnc  Co.,  USA.) 

958.  The  Warwick  Machinery  Co^   Ltd^   Londoa. 

Tan.  17th. — Improvemenis  in  governing  mechanism  for  elastic  fluid 
turbines.    (The  General  Electric  Company,  U.S.A.) 

959.  H.  H.  Frost,  Lcndon.  Jan.  17th.— ImproreoMiits  In 
or  relating  to  joining  of  the  ends  of  tubes. 

989.    A.  W.  Cooper,  Forfarshire.     Jan.   i8th.— Improive- 

ments  in  turbine  engines. 

996.    C.  Russo  and  G.  F.  Griffin,  London,    Jan.  18th.— 

Improvements  in  rotary  tngines. 

1.044.    P.  E.  Dowson,  Manchester.     Jan.  iSthw— Improve- 

meuts  in  pbtou  rmgs. 

1,092.  G.  C.  Marks,  London.  Jan.  19th.— Improvements  In 
the  juiding  means  for  th.  plungers  of  bydranllc  elevator*.  (V.  £.  J>. 
Stokes,  USA) 

1,100.    H.  8.  Walker  and  D.  Horsborgh,  Mnacfcsfttar. 

Jan.  20th.— Improvements  in  steam  traps. 
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1404.    A.  tSeldanip  LiTcrpooL    Jan.  laltL- I m proved  engine 
or  lilCL  packing. 

1,109*    S,  Fo3c  &nd  HariUy  and  Sufiden,  Ltd,«  Halifax. 

J;4ii.  aoMu — Improvtineutii  m  i;a?ii-irr>n  scctsoii;il  btiilcr^*. 

I»1 15.    R.  H.  And«rsonp  Newca9tle<on-Tyne.   Jan  aolli, 

— Iniprovcmcnls  rcl"  (tinj^  lo  boiltr  lurn-icc  (irc  bars. 


Jan,  2nlh.— Improvement*  in 


1,135.    £.  Colioet,  Loodon. 

roUry  enj^ines. 

1»162.  J,  W.  MacK«nficp  London*  Jan.  2olh.— Improvc- 
nxenls  in  prupdtei^.    ifi.  IVrShawJ 

tflSS,  H  Crusop  Manch«9tflr.  Jm  3i^t.— Improvemtinla  in 
join  is  httwccn  I  he  lubes  .ind  drums  ot  wattr  luht-  ^Ic^aui  generators. 

1.195.    J.  W.  MlcllletliwaitpGllli^sale.    Jan. 31  bL— Railway 

waiion  tiiupler, 

1,204.  R.  If  ulchtnson,  T.  H.  Sutcllff«,  H.  Shaw,  and 
M.  Bria^oinbead,  London^  J'"  ^i^t.  —  linpruvtmeutis  in 
guiificotis  .md  hir,iriii|;s  tor  ^uitic  rnlkrs,  tlrunis,  i.»r  the  Jikc. 

1,210*  W.  Caaaena.  London.  Jan-  jrst.— Melbocl  of  ami 
apparatus  for  condiicUniJ  comhustion  in  boiler  lurnaLCiii, 

1,212.    W.  M.  Muddle,  RefgaU.    Jan.  2i^t.— An  ad)u&tab]e 

drill  *or  lirilling  iicon  cil  any  descripUon. 


Jan.  2ist.— hMprove- 


1,216.     0«  G.   R.  BecK«r,  London. 

mcnt  CJunntcled  svith  met^l  shearing  makrhinLS, 

L22S.  E,  Datchow,  London.  Jan-  srst.— Impravcmcnts 
reljliug  lo  tlcjiin  turbnics.    (Date  applied  for,  Jan.  22nd,  1904.I 

1.228,  A.  Bullingp  London.  J-^n,  21*1.— A  new  or  improifed 
method  of  cun«unijng  smokt  ni  stuve^i,  furnaces,  and  the  like,  (Dale 
applied  lor,  Jan.  aMh,  1904.) 


RECENT  SPECIFICATIONS, 

WATER    GAUGES. 

J.    Mopliinsofi    and    Co.    Ltd.,    J«    Hopklnaen,    and 

R,  A.   HopKinaon,  of  ff  uddersfiel  1.    Scpi.  11  l,  nKH-The 

invcnlion  is  di  tcita  lo  new  mcaiib  tor  aiLicMng  the  trylapvtf  a  waller 

J        j^aut^e  to  the  water  arm  so  ihat  the  try  tap  can  be  adjusLed  tti  any 


required  po<»iUon,  or  altogether  removed,  witfaout  breaking  or  disturbing 
any  permanent  iotnt  of  thi;  gauj^e.  1  o  the  water  arm  or  portion  of  (he 
gauj:;c  t>y  jicrcu'ing  casting  or  oiheruise,  is  attached  a  niece  con4litutil^g 
3k.  union  or  practically  pLrraanf nt  LiinnectJoti  to  which  the  fry  tap  is  to 
\yc  attached,  the  latter  having  siiltziblc  provision  for  bting  connecied  lo 
the  union  by  an  inlernally  -scrtued  tiut.  for  L-.\ample  whiLii  screws  on 
the  try  tap  and  has  an  Internal  ibngc  lor  engaging  with  a  shoulder  or 
collar  on  the  union.  A  Huid  light  joint  is  immed  between  ihe  union 
and  the  try-tap.  Thr  attachment  conntctions  may  fcie  rcvcrs*  tt,  the  union 
.iforrsald  being  on  the  top,  aad  the  nut  skrewing  on  ihe  gauge  bi«dy.  In 
A  modification  the  shontder  k^r  collar  j>  di&penscd  uith,  and  the  securing 
nut  i£  constructed  with  dificxc-ntlal  screw  Ihreadn  one  set  of  threads 
*crewmg  on  the  try-lap  and  t  c  other  on  the  gauge  body,  so  that  ihe 
joint  can  be  made  bv  turning  the  nut  Jn  one  direciion  and  unmade  by 
tUTOiag  it  in  the  other  direction. 


VARIABLE    SPEED    MECHANISM, 

Hulse  and  Co.,  Ltd.,  L.E.  Adama.  and  T.  M.  Lowfhlan. 

of  Salford.  Oct,  I2ih,  r^yai  —  I  his  invcn'joi]  sliows  a  variable  speed 
driv  rig  uruL.h.inisni  wherein  e^ch  set  of  two  sets  of  gear  wheels  can  be 
connecied  alttrn^ittvtlv  lo  a  shafi  on  whi  h  they  arc  mounted  and  to  a 
whicl  I  o  he  driven  and  the  several  wheels  of  ilicse  sets  are  geared  with 
tho'sc  oi  two  i>ther  sets  oi  chinge  wheels  mounted  on  another  shaft  and 
any  one  wheel  of  each  set  of  winch  can  be  connected  ihcrtto  at  will  in 
ftvchwlsethai,  at  one  time,  wheels  of  some  of  the  sets  of  gear  wheel* 
act  a*  drivers  and  those  of  others  as  followers  or  driven  wheels  and  that 
at  another  time,  wheels  of  the  self  that  were  acting  as  drivers  arc 


wm 


driven  by  whcelsi  of  the  olber  sets  of  gear  wheals,  which  latter  then 
act  asdrlverg.  When  using  four  wheels  in  each  set  as  In  the  etample 
ilLufitra^ed.  a  tot<l  change  nf  thirty-two  speedii  is  obtained^  f.r,  sixteen 
chi^nges  when  the  lever  0  is  ta  such  a  poailion  that  the  wHcrl  n  Is 
cluLchtd  id  the  set  T3  of  uhtcls  aud  the  ^hzH  a  isclntche  <  to  (he  set 
T  of  wheels,  which  t^i  ihen  the  driving  s^tt^  and  transmits  mntinn  through 
ihe  sets  't  and  Ti  lo  the  i-ct  Tj  uf  gear  whecl*i,  and  then  through 
wh*els  it  and  it  to  the  «h aft  c  and  sixteen  other  changes  when  the 
lever  o  is  tn  Fuch  a  position  that  the  wheel  n  is  ctuichco  to  the  set  T 
of  wheels  and  the  shaft  a  iscluichcd  to  the  fvet  T3  which  then  becomes 
th-  driving  set  and  transmits  motion  throueb  Ihe  set  Ta  and  Ti  to  the 
set  T  of  the  gear  wheels  and  1  hence  through  the  wheels  it  and  »  to  the 
&haf  t  c. 

LOCOMOTIVE    COUPLINGS. 

Fried  Krufip  Alltelni»s«tlschaft,  of  Easan,  Germany, 

Nov  I5lb^  Ujia4.  ( tJatr  ijUimed  unncr  tlic  litternaiiuaiiil  Cr.n^ention, 
Feb  16,  i'j04,) -Thi^  invenri  n  relates^  to  self-acting  couplings  f •  .r 
r«Uwa^  vetii  ies.  the  object  being  to  provide  a  coupling  in  which  rctcase 
can  be  efifcilrd  by  a  single  pull,  and  in  which  the  locking  parts  oi  the 
coupling  jaw  are  mechintealiy  retained  in  1  heir  open  or  f  >  Icaiie  positions 
until  ibtr  jaw  has  opened,  while  the  parts  of  the  coupling  become  placed 
aulomaiic^Uv  into  posliion  ready  ror  again  coup  ing  aitcr  shunting 
away  the  adjacent  w:igon.  The  desired  ends  in  view  are  attained 
according  to  the  piesent  invention  by  holding  the  locking  arm  (which 


F.fc  1 


Fft4 


is  employed  normally  to  lock  the  coupling  jaw  in  Its  engagement 
position!  in  a  retracted  position  and  out  of  actl  >n  during  the  t.rne  Ihe 
couplii  g  |aw  is  being  swung  into  its  npen  pos  lion,  thitv  h  ing  effected 
by  mc^na  of  a  I  eking  Itver  fitttd  lor  thai  purpose  and  he  ealter 
dtSLTibtd  This  1  ticking  lever  is  .automatically  thrown  out  of  action, 
and  the  locking  arm  Ihcr^bv  released,  by  the  n>uverocnt  of  the  jaw  of 
the  coupling  dur  ng  its  motion  fro n  Its  engagement  into  its  open 
positiitn  The  mechanism  by  which  the  ends  in  view  are  attained  is 
also  such  that  the  locking  ariti,  aforetaid  Is  moved  aside  by  the  passage 
of  the  law  of  the  coupiiug  f  rum  its  open  to  its  engagetnciit  position 
without  being loAed  by  the  locking  lever. 
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NEW    PUBLICATIONS. 


*'A  HANDBOOK  OF  CHEMICAL  ENGINEERING." 

Illostrated  with  working  examples,  and  numerous 
drawings  from  actual  iustallations.  By  George  E. 
Davis.    Two  volumes,  Davis  Bros.,  Manchester. 

In  order  to  cope  successfully  with  the  various  difficulties 
encountered  in  the  practice  of  chemical  engineering,  it 
is  absolutely  essential  that  the  engineer  should  have  a 
sound  knowledge  of  advanced  theoretical  and  applied 
chemistry.  Anyone  intending  to  specialise  in  this  direc- 
tion cannot  do  better  than  secure  a  copy  of  the  second 
edition  of  the  at>ove  exhaustive  work,  which  is  fully 
illustrated,  and  bears  ample  evidence  of  careful  revision  ; 
this  is  particularly  noticeable  in  the  matter  dealing  with 
stresses  on  beams  and  struts,  wind  pressure,  vitriol 
towers  and  chambers,  the  strength  of  cast-iron  columns, 
the  flow  of  viscous  liquids  through  pipes,  etc.,  while  a 
more  amplified  account  is  given  of  the  anemometer.  In 
the  second  volume,  considerable  attention  is  devoted  to 
the  separation  of  minerals  by  electro-magnetic  agency, 
and  the  application  of  heat  and  cold.  The  author 
deals  with  his  subject  under  the  following  heads : 
the  technical  laboratory,  materials  used  in  the  construction 
of  plant,  power  and  its  application,  treating  and  preparing 
solids,  beparating  solubles  from  insolubles,  evaporation 
and  distillation,  crystalisation  and  dialysis,  applications 
of  electricity,  organisation  and  building. 

"LOCOMOTIVE   INJECTORS." 

A  handbook  on  their  theory  and  application,  with  hints 
on  repairs  and  management,  and  histt.rical  notes. 
By  "  The  Inspector."  Locomotive  Publishing  Com- 
pany, Ltd.    2s.  6d. 

A  practical  treatise  for  practical  men  ;  the  author's  aim 
has  been  to  give  lucid  explanations  of  the  effects  on 
which  the  injector  depends  for  its  action.  The  subject  is 
treated  without  the  use  of  mathematics  and  therefore 
should  prove  more  acceptable  to  locomotive  men  and 
stationary  boiler  attendants.  From  the  same  publishers 
we  have  received  an  admirable  locomotive  chart,  designed 
by  J.  G.  Robinson,  M.Inst.C.E.,  chief  mechanical 
engineer  of  the  Great  Central  Railway.  The  various 
parts  of  the  locomotive  are  numbered  and  detailed  in  the 
drawing,  and  on  making  a  reference  to  the  corresponding 
number  in  the  letterpress,  it  is  easy  to  arrive  at  the 
technical  designation  of  any  particular  part. 


BOOKS   RECEIVED* 

Engineers'  Valuinf;  Assistant :  being  a  Practical  Treatise  on  the 
Valuation  of  Collieries,  and  other  Mines  with  Rules,  Formulae,  and 
Examples,  also  a  Set  of  Valuation  Tables  etc.  Bv  H.  D.  Hoskold, 
with  an  Introductory  Note  by  Peter  Gray.  Second  Edition,  Longmans, 
Green  and  Co.    7s.  od.  net 

Getting  Gold  :  A  Practical  Treatise  for  Prospectors,  Miners,  and 
Students.  By  J.  C.  F.  Johnson,  F.G.S.  Third  Edition.  With  Fifty 
IMusfrations  and  Eight  Plates.    Charles  Griffin  and  Co.  Ltd.    3s.  6d. 

Fire  Tests,  with  Automatic  Sprinklers.      Published  by  the  British 


Fire  Prevention  Committee. 

National  Engineering  and  Trade  Lectures,  edited  by  Ben  H.  Morgan. 
Volnme  L,  British  Progress  in  Municipal  Engineering.  By  William  H . 
Maxwell,  A.M.Inst.C.E.    Archibald  ConsUble  and  Co.,  Ltd.    6s.  net. 

Calcareous  Cements :  tbdr  Nature.  Manufacture  and  Uses.  By 
Gilbert  R.  Redgrave  and  Charles  Spademan.  With  sixty-three  illustra- 
tions.   Second  and  Revised  edition.    Charles  Griffin  and  Ca,  Ltd. 

Mechanism.  By  S.  Dunkerley.  M.Sc,  etc.  With  numerous  Diagrams. 
Longmans,  Green  and  Co.    9s.  net 

Oil  Fuel :  its  Supply,  CompoeiUon,  and  Application.  By  Sydney  H. 
North  Vnth  a  Folding  PUte  and  41  lUustrationa.  Charles  Griffin 
and  Co.,  Ltd. 


CALENDARS  AND  DIARIES. 

Messrs.  Robert  A.  Thompson  and  Co..  Ltd.,  of  5. 
Tudor  Street,  E.G.,  forward  a  handy  pocket  diary. 

Messrs.  John  I.  Thornycroft  and  Co.,  Ltd.,  have  issued 
a  wall  calendar  which  incidentally  calls  attention  to  their 
motors  as  used  for  launches,  trade  vehicles,  motor-cars, 
etc. 

From  The  Quarry,  the  organ  of  the  stone,  marble. 
slate,  lime,  clay,  and  cement  trades,  we  have  received 
a  wall  calendar,  the  date  sheets  of  which  are  printed  in 
red  and  black.  It  has  also  a  list  of  H.M.  Inspectors 
of  Quarries,  etc. 

A  substantial  and  handsomely  gilt  wall  calendar  has 
been  issued  by  Deighton's  Patent  Flue  and  Tube  Com- 
pany, Ltd.  It  furnishes  monthly  date  slips  for  four  years, 
each  of  them  having  interesting  illustrations  of  the  firm's 
productions. 

We  have  also  received  useful  calendars  from 
The  Parker  Foundry  Company,  of  Derby  ;  Princeps 
and  Co.,  of  Sheffield;  B.  J.  Hall  and  Co.,  of 
39,  Victoria  Street,  S.W.,  and  Birmingham ;  The 
Shannon,  Ltd.,  of  Ropemaker  Street,  E.C. ;  and  Nalder 
Bros,  and  Thompson,  of  34,  Queen  Street,  E.C. 


MEETINGS  FOR  THE  ENSUING   WEEK. 


FRmAY.   Feb.    3.— Royal    Society,  9  p.m. :    Lecture    by 

T.  CUfford  Allbut.— Geologiste"  Association  :  Annual  Gcoenl 
Meeting,  University  College,  Gower  Street,  7.30  pjiu— Junior 
Institute  of  Engineers.  Westminster  Palace  Hotel,  8  |>.iii, : 
Paper.  "Recent  Developments  in  Electric  LighUniL'*  by 
Professor  H.  T.  Davidge.  —  Institution  of  Electricsif  Bn- 

g'netrs.  Glasgow  Local  SectiQn,  7.30  p.m. :  "The  Electric 
luipment  of  Automubiles." 

Saturday.  Feb.  4.  -Royal  Institution,  Albemarle  Street,  W.,  3  pjn. : 
Lecture,  Sir  Alexander  Mackenzie.  —  Gbsi^w  Technical 
College,  Scientific  Society,  7.30  p.m.:  Paper,  "Cathode  Ran 
and  Allied  Phenomena,"  Professor  Biyth.— Institution  of 
Electrical  Engineers,  Glasgow  Local  Section :  Smoidng 
Concert  at  Grosvenor  Restaurant,  Gordon  Street,  7.30  p  jn. 

Monday,  Feb.  6.— Royal  Institution,  Albemarle  Street,  5  p.m.:  General 
Monthly  Meeting— Society  of  Arts,  8  p.m. :  Cantor  Lectore, 
"Reservoir  Stylographic  and  Fountain  Pen,"  Mr.  Jamea 
P.  Masinnis.— Institution  of  Electrical  Engineers,. Newcaatle 
Local  Section,  8  p.m. :  Durham  College.— North-Eaat  Goait 
Institution  of  Engineers  and  Shipbuilders. 

TUESDAY,  Feb.  7.  —  Royal  Institution,  Albemarle  Street,  5  p.in. : 
"The  Structure  and  Life  of  Animals,"  Professor  lfialL-> 
Institution  of  Engineers  and  Shipbuilders  in  Scotland. 

Wednesday,  Feb.  8.— Society  of  Arts,  8  pjn.:  "Time  Deteilopment 
in  Photographv  and  Modern  Mechanical  Methoda  of 
carry  ng  it  out,''  Mr.R.  Child  Bayley.— Livetpod  Ea^nmt- 
ing  Society,  8  p.m. :  Paper.  "  Flow  of  Water  inPlnet, 
Sewers  and  Channels,"  Mr.  T.  Duncanson.— If  ining  InatKnle 
of  Sc  itland,  Bothwell  Street.  Glasgow,  6  p.m.  Paper,  **Tlie 
Application  of  Electrical  Power  to  Mlnea  in  Qcm 
4  p.m.  visit  to  Mayor  and  Coulson  works. 

Thursday,  Feb.  9— Institution  of  Electrical  Bngincert, Qrmt 
Street,  S.W.,  8  pjn. :  Resumed  dtecneikHi  on  M( 
and  Kersliaw's  paper.— Dublin  Local  Section,  R 
of  Science,  DnbUn,  8  p.m.— Dundee  Inatitnte  of     _^ 
6  p.m.,  Paper,  "  Eiocrty  Accumufaitors,*'  Mr.  Aadnm 
— Rosral  Institution,  Albemarle  Street,  W.,  $pjtu 


Friday,  Feb.  10.— Pbytical  Sodetr:  Amnitf  Qanenl  KaallaC^ 
Royal  Society,  Albemarie  Street,  W.,  9  P><nw— Rofal  iAo- 
Bomical  Sodety,  BarUngtoa  Honae,  W.,:  Amfffimy 
Meeting,  s  P>m- 
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The  Offices  of  **  Page's  Weekly," 

Wednesday,  Miinigtit* 

N  important  side  issue  con- 
nected with  the  report  of  the 
Commission  on  Coal  Supplies 
dealt  with  elsewheie,  is  in- 
troduced by  the  following 
outspoken  opinion  upon  our 
mining  statistics  :  In  the  course  of  oui  inquiries 
attention  has  been  drawn  to  the  fact  that  our 
mining  sta  tistics  are  inadequate  and  sometimes 
misleading.  In  1893  the  Mining  Royalties  Com- 
mission recommended  that  the  Department 
of  Mines  in  the  Home  Offtce  should  be  re- 
organised and  extended  with  such  additional 
statutory  powers  as  might  be  necessar^^  for  the 
purpose  of  ccDecting  and  publishing  accurate 
information  with  regard  to  mines  and  minerals 
generally,  and  certain  specified  matteis  in 
particular.  In  view  of  that  recommendation 
a  Departmental  Committee  cf  the  Home  Office 
was  appointed  in  1S95  to  ccnsider  the  whole 
question,  and  they  reported  that,  although  it 
wculd  be  extremely  difficult  to  carry  out  seme 
of  the  special  recommendations  of  the  Com- 
mission, many  cf  them  could  be  adopted  at 
once.  The  Ccmmittee  made  some  further 
recommendations  and  suggestions,  and  pointed 
out  the  best  methods  of  obtaining  the  informa- 
tion desired.  Had  these  suggestions  been 
carried  out,  say  the  Commissioners,  it  would 
have  greatly  assisted  our  inquiries. 


The  chief  objections  to  the  present  system 
appear  to  be  ■ — 

(i)  That  theie  is  considerable  delay  in 
pubhshing  the  statistics  ; 

(2)  That  information  as  tc  important  subjects, 
such  as  the  use  of  coal-cutting  machines  and 


'^<!"! 


:^%j 


^^^^v:'     **^'*''.,  ..             '.-^f 

^^^^^^^^S^l!^                   ■   ^    **    *      \'   '^'Ml.. 

GKEV   CAST   IRON   MAGNLKIED   50   DIAMETERS. 

Microscopically,  c.i^t  iron  may  be  negarded  as  a  mas^of  prureiron 
distributed  throiJi|!,h  which  are  varyinj^  amounts  of  impurjlies,  Uoder 
a  [ow  maKniBcaiiloii  it  docs  wkA  reveal  its  ultimale  structtirc,  but  gives 
mther  a  general  or  bird's-eye  view  of  the  structural  .nrrangcmeal^  fts 
i&ho%vii  fibove.    \Stc  aho  fagt  280.)  r 
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the    manufacture    of    ccke    ami    briquettes    is 
omitted,  or  only  occasionally  given  ; 

(3}  That,  although  there  is  a  great  deal  of 


\ 


GREY   CAST  IROM    MAGNIFIED  230   DIAMETERS. 

In  this  photo- micrograph  tiie  bl.it k-  streaks  and  dots  of  graphite  will 
readily  be  recognised.  The  pearlite  Is  lammated  in  a  ftw  pLices,  hut 
the  majority  of  It  is  granuLiled  It*  form.  The  targe  irregular  network 
in  the  centre  t'ompletcly  enclosing  the  area  of  perllte  represents  the 
phosphide  eutectlc 

information  readily  obtainable'  as  to  the  con- 
sumption of  coal  in  different  industries,  no 
attempt  has  yet  been  made  to  collect  and 
pubhsh  it ;  and 

(4)  That  much  information  relating  to  coal 
is  published  by  departments  other  than  the 
Home  Office  in  the  shape  of  Parliamentary 
Returns,  etc. 

We  venture  to  think  that  it  would  be  of  great 
public  advantage  if  accurate  information  upon 
the  above-mentioned  matters  were  collected 
and  published  by  one  authority,  and  with 
greater  promptness  than  at  present,  and 
generally  we  desire  to  endorse  the  recommenda- 
tions of  the  Mining  Royalties  Commission.^ — 
[A  plain  statement  and  one  which,  we  think, 
needs  no   further  emphasis.] 

The  report  of  the  Preliminary  inquiry 
(NOi  1*530)   has    been    issued    relating   to    an 


explosion  from  a  stop-valve  chest  at  the  Soap 
and  Candle  Works  of  the  Co-operative 
Wholesale  Society,  Ltd.,  Irlam,  near  Manchester. 
In  this,  the  upper  part  of  the  cylindrical 
portion  of  the  c^t-iron  stop-valve  chest 
fractured  around  its  circumference,  and  allowed 
the  steam  at  a  pressure  of  about  58  lb,  per  square 
inch  to  escape  from  four  boilers.  The  explc^sion, 
appears  to  have  been  due  to  water  hammer 
action  caused  by  water  lodging  in  No.  3  junction 
steam  pipe  and  stop-valve  chest,  owing  to  the 
drain  pipe  having  become  choked  The  works 
are  suppUed  with  steam  from  a  range  of  six 
Lancashire  boilers,  each  30  ft,  long  by  8  ft. 
in  diameter,  with  the  usual  mountings  and  saftey 
valves  adjusted  to  work  at  a  pressure  of  60  lb, 
per  square  inch.  The  stop  valve  on  each  boiler 
is  connected  by  means  of  a  junction  pipe  7  in. 
in  diameter,  5  ft.  6  in.  long  horizontally,  and 
about  38  in.  vertically,  to  the  main  steam  pipe, 
which  is  12  in.  in  diameter  internaUy,  There 
is  a  Jin.  drain  cock  placed  about  12  in.  from 
the  stop  valve  end  of  the  Junction  pipe.  This 
drain  leads  into  a  main  drain  pipe,  2  in.  in 
diameter,  and  thence  to  a  steam  trap  at  the 
outside  of  the  range  of  boilers.  As  steam  is 
required  continuously  at  the  works,  the  practice 
is  that  one  or  tw^o  boilers  are  laid  off  for  clean- 
ing, while  the  others  are  under  steam.  At  the 
time  of  the  explosion,  Nos,  I  and  2  and  5  and  6 
boilers  were  under  steam,  and  Nos.  3  and  4  were 
opened  up  for  cleaning  purposes.  On  the  pre- 
vious evening  three  of  the  Society's  workmen 
were  scaling  and  cleaning  the  inside  of  No.  3 
boiler,  from  6  p.m.  to  8.30  p.m.,  and  before  going 
inside,  they  screwed  the  stop  valve  hard  down 
to  prevent  any  leakage  of  water  into  the  boiler 
where  they  were  w^orking,  and,  for  further  I 
security,  locked  the  wheel  of  the  stop  valve  in 
accordance   with    the   Company's    instructions. 


L. 


The  explosion  occurred  at  about  6.20  a.m. 
on  the  morning  after  the  men  had  been  at  work 
in  the  boiler.  At  hat  time,  as  before  stated, 
Kos.  3  and  4  boilers  were  laid  off, 
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of  the  main  steam  pipe  opposite  No.  3  boiler 
was  uncovered  and  exposed.  This  is  the 
lowest  portion  ot  the  main  steam  pipe,  as  it 
rises  from  here  towards  the  soapery  i  in.  in 
32  ft.,  and  the  conditions  w*ere,  therefore, 
most  fa%*oiirabk  for  an  accumulation  of  water 
to  take  place  at  this  point,  which  could  only 
be  relieved  by  the  drain  on  Xo.  3  junction  pii>e. 


of  carrying  out  this  operation  when  the  explosion 
occuiTed. 


^ 


TZZ 


:he^ 


From  the  evidence  of  Mr.  W.  Cheetham,  the 
engineer  of  the  works,  it  would  appea  that  the 
drain  cock  on  Xo.  3  junction  pipe  w^as  o].>en 
when  he  examined  it  after  the  explosion.  He 
did  not  examine  the  other  portions  of  the  drain 
pipe  to  ascertain  if  they  were  clear,  but  was 
under  the  impression  that  this  drain  pipe  w^as 
choked  with  sediment  in  the  bend  at  the  lower 
part  of  the  pipe. 


The  |-in.  drain  cock  on  the  junction  pipe  is 
situated  12  in.  from  the  stop  valve.  The  junc- 
tion pipe  falls  ij  in.  in  its  length  of  3  ft.  6  in, 
from  th  stop  valve,  therefore,  it  is  only  reason- 
able to  expect  that  w'hen  steam  was  not  passing, 
there  would  be  always  a  small  quantity  of  water 
lodging  at  the  bottom  of  the  bend  of  the  junction 
pipe,  which  the  drain  could  not  effectively 
clear  away,  but  it  appears  that  this  unction 
pipe  had  before  the  explosion  become  full  of 
water  during  a  temporary  choking  of  the  drain 
pipe,  and  the  latter  pipe  was  subsequently 
cleared  by  the  fliictuation  of  the  pressure  in 
the  main  steam  pipe,  due  to  the  opening  of  three 
2-in,  stop  valves  in  the  soapery  end  of  the  main 
steam  pipe  by  the  foreman  soap-boiler,  who, 
in  his  evidence,  stated  that  he  was  in  the  act 


When  the  stop  valve  w^as  examined  after  the 
explosion,  it  was  found  that  the  fracture  ex- 
tended around  the  circumference  of  the  chest 
under  the  upper  flange.  The  fracture  showed 
that  the  metal  was  of  good  quality  and  with  no 
indications  of  any  flaw^s  prior  to  the  explosion. 
It  was  also  noted  that  the  gun-metal  spindle 
was  bent  about  \  in.  in  about  8  in.  between 
the  top  of  the  valve  and  the  stuffing-box.  This 
had  probably  been  caused  by  pressure,  owing  to 
the  different  ratio  of  expansion  between  the 
gun-metal  spindle  and  the  cast-iron  of  the  stop 
valve,  and  a  stress  may  have  been  set  up 
thereby  upon  the  cylindrical  portion  of  the  chest 
at  the  time  it  received  the  impact  of  water, 
which  resulted  in  the  explosion.  A  new  stop 
valve  of  an  improved  pattern  has  now"  been 
fitted,  which  is  designed  to  allow  free  expansion 
of  the  gun-metal  spindle  to  take  place  in  the 
stop-valve  chest.  Arrangements  are  also  being 
made  by  the  Society's  engineer  so  that  a  more 
effective  system  of  draining  the  water  from  the 
steam  pipes  will  be  adopted. 

The  observations  of  the  Engineer  Surveyor- 
in- Chief  state  that  '*  the  explosion  appears 
have  been  caused  by  the  impact  of  water  on 
the  chest.  The  drain  cock  on  the  steam  pipe 
attached  to  the  chest  is  said  to  have  been  found 
open  after  the  explosion,  it  is,  how^ever,  probable 
that  it,  or  a  portion  of  the  drain  pipe,  had  be- 
come choked  and  thereby  led  to  an  accumulation 
of  water,  and  that  the  level  of  this  water  in 
the  pipe  was  in  some  way  altered,  but  how  the 
water  was  set  in  motion  does  not  appear  to 
have  been  ascertained." 


The  subject  of  **  Gold  from  Sea  Water," 
which  has  recently  been  ventilated  in  the  daily 
press,  might  at  first  sight  appear  to  be  antici- 
patory of  what  journalists  call  the  *'  silly 
season,"  and  one  might  be  pardoned  for  recalling 


282 


PAGE'S     WEEKLY 


FiKkt  AkY  ic»,  1905. 


in  connection  therewith  a  certain  gentleman, 
created  by  Dickens,  whose  speciality  was  gold 
rom  paving  stones.  The  matter  is  being 
seriously  taken  up,  however,  and.  although 
Sir  William  Ramsay,  K,C.B.,  lays  particular 
emphasis  upon  the  fact  that  the  process  is  still 
in  an  experimental  stage,  he  is  able  to  say  that 
nearly  one  grain  of  gold  may  be  obtained  to  one 
ton  of  salt  w^ter  :  the  actual  result  obtained 
t>eing  over  2d.  per  ton  of  water,  which  may 
stiU  further  be  improved  upon  by  experience. 
One  grain  of  gold  is  %vorth  practically  24d, 
We  are  given  to  understand  that  the  gold  can 
not  only  be  obtained,  but  that  the  Snell  process 
can  be  placed  upon  an  eminently  satisfactory 
commercial  basis.  Tlie  prospect  is  certainly 
alluring,  except  perhaps  to  the  owners  of 
cyanide  plants.  Beside  it,  the  realisation  of  the 
Philosopher's  Stone  would  be  a  poor  achieve- 
mtnt.    If  the  investigations  referred  to  had  been 


given  on  a  less  authority  than  that  of  Sir  William 
Ramsay,  there  might  have  been  some  tempta- 
tion to  take  the  grain  of  gold  with  a  grain  of 
salt.  Under  the  circurrustances.  we  can  only 
accept  the  authority  given,  and  await. further 
details.  A  general  rush  for  the  seaside  need  not 
be  contemplated,  however,  for  the  process  is  in 
the  hands  of  a  syndicate,  and  it  is  scarcely  likely 
that  they  will  send  a  precis  of  their  method  on 
receipt  of  a  post-card. 

If  gold  were  as  cheap  or  cheaper  than  guano 
one  is  tempted  to  wonder  what  would  become 
of  the  currency.  The  revolutionary  effect  of 
such  a  contingency  however  we  must  leave  for 
the  consideration  of  more  philosophical  minds. 
That  gold  exists  in  sea  water  was  first  pointed 
out  by  Sons  tad  t,  in  1872.  Professor  Livereidge, 
of  Sydney,  also  made  a  systematic  examination 
of  sea  water,  and  his  results  agree  with  tliose 
of  Professor  Ramsay. 


THE  COASTGUARD   SCKEW   STLAMLH   *' SQUIRREL." 

Built  and  cngined  by  Messrs.  Workman,  Clark  and  Co.,  Ud,    The  vessel  has  just  completed  her  trials, 

{See  fa^  313.) 
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\lr.  Thomas  C.  Hutchinson,  of  ihe  Skininngrove  Iron- 
works, has  been  elected  president  oi  the  Cleveland 
Ironmasters*  Association. 

Over  twelve  tons  of  excellent  bituminous  coal  were 
raised  on  February  2nd  from  the  lirst  workable  seam  at 
Dover  Colliery  Works,  near  the  Shakespeare  Clifif, 

The  58th  annual  meeting  of  Ihe  Institution  of  Mechani- 
cal Engineers  will  be  held  on  the  ijlh  insL,  at  Storey's 
Gale, 

Sir  Lowthian  Bell,  left  estate  of  the  gross  value  of 
/*68,676  7s.  2d.,  of  which  the  net  personality  has  been 
sworn  at  :i674,3i7  8s.  id. 

The  London  County  Council  has  placed  an  order  for 
the  construction  of  a  new  motor  hre  engine  for  tlie  use  of 
the  London  Fire  Brigade,  While  attaining  a  very  hif^h 
rate  of  speed,  it  will  be  provided  with  pumps  of  the  latest 
pattern.   The  contract  price  is  ^f  1,260, 

Presiding  as  ChancelUir  at  the  annual  meeting  of  the 
C(3urt  of  Governors  yi  the  Birmingham  University^  Mr. 
Chamberlain  reviewed  the  progress  made  by  the  Uni- 
versity since  its  inaugui"ition,  and  announced  that  the 
Chancellor  of  the  Exchequer  had  underfciken  to  propose 
ill  the  next  Budget  the  doubling  of  the  Government 
grants  for  University  education. 

Messrs,  M.  Glover  and  Co.,  of  Leeds,  specialists  tn 
patent  firewood  machinery,  have  been  able,  in  consequence 
ot  an  extension  of  their  works,  to  avail  themselves  of 
more  commodious  ottices.  These  are  to  be  found  at  Low 
Hall  Gateway  and  supersede  the  old  offices  at  the  Hoi  beck 
Works.  As  far  as  correspondence  is  concerned  however, 
it  is  to  he  noted  that  all  letters  may  he  addressed  as  before 
to  Holbeck  Lane,  Leeds, 

ilessrs,  jolm  Henderson  and  Co,  have  established 
an  office  at  26,  Victoria  Street^  London.  S.W.,and  we 
are  advised  that  an  engineer  or  representative  will 
be  available  at  all  times  for  the  transaction  of  urgent 
and  other  business  in  London  and  district.  The 
registered  address  for  London  telegrams  is  *'  Cable- 
ways  "  ;   the  telephone  number  43 1  Victoria. 

Lord  Mid  diet  on,  in  opening  the  monthly  meeting 
of  the  Coimcil  of  the  Royal  Agricultural  Society, 
announced  with  much  regret  the  death  of  their 
able  and  esteemed  colleague,  Mr,  James  E.  Kansome, 
of  Ipswich.  Sir  Jacob  Wilson  was  appointe<l 
honorary  director  for  the  1905  show,  in  place  of  Mr. 
Crutchley,  resigned.  The  ste^wards  for  the  show  were 
appointed,  those  for  implements  being  Mr.  W.  A. 
Front,  Mr.  R,  Neville  GrenvUle,  and  Captain  W.  S*  B. 
Levett. 
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Wied  Pressure  Gauge  and  Recorder. 

To  guaxd  against  accidents  on  the  well-known 
L evens  viaduct,  the  Fumess  Company  have  erected 
an  ingenious  automatic  signalling  apparatus.  It 
consists  of  a  combined  wind-pressure  gauge  and  re- 
coider*  and  is  connected  with  an  electric  arrange- 
ment by  means  of  which  bells  are  set  ringing  in  distant 
signal  cabins.  These  bells  will  continue  to  ring  so 
long  as  the  velocity  of  the  wind  on  the  viaduct  is 
dangerous  to  passing  trains,  and  consequently  a'' 
traffic  will  be  stopped.  A  mail  train  was  blo^^-n  over 
on  this  viaduct  during  agale  in  February,  1903.  Messrs. 
Elliott  Brothers,  who  made  this  apparatus,  inform 
us  that  it  is  mounted  in  a  frame  built  up  of  steel  angles  : 
on  two  sides  of  the  frame,  boards  are  fixed  carried  in 
on  hinges  and  kept  normally  in  the  vertical  position 
by  means  of  springs,  which  are  similar  in  construction 
to  that  used  in  an  ordiQar^.'  steam  engine  indicator. 
The  strength  of  the  spring  is  so  reckoned  out  in  relation 


Febriwry  to^  1905. 


to  the  area  of  the  board  that  a  pressure  of  so  many  pounds 
per  foot  can  be  recorded  on  the  paper  chart  which  is 
moved  by  the  clock  of  the  recording  instrument.  Two 
pens  are  fitted — one  controlled  by  each  board  ;  if  the 
pressure  on  either  board  remains  constant  then  the  pen 
will  continue  to  draw  a  straight  line,  but  an  increase 
or  a  decrease  of  pressure  will  give  a  deviation  of  the 
line  at  a  point  on  the  paper  corresponding  to  the  time 
that  this  change  of  pressure  takes  place. 

Institution  of  Naval  ArehiteGts. 

The  annual  meetings  of  the  Institution  of  Naval 
Arcliitects  will  be  held  on  \\  ednesday,  April  [2th.  and 
the  two  following  days,  in  the  Hall  ot  the  Society  of 
Arts.  John-street,  Adelphi,  W.C.  (by  kind  permission 
of  the  Council).  The  Right  Hon,  the  Earl  of  Glasgow, 
G.CM.G.,  I^L.D.,  president,  will  occupy  the  chair. 
The  annual  dinner  will  be  held  on  Wednesday,  April 
ijtli.  at  the  Hote!  Cecil. 


Hf3.   Cf^UCtBUC     STEEL     MELTINft     yU«»4ACE. 


AN*    ENGINEERING   POSTCARD. 


The  appUcation  of  tht-  illustrated  post -card  to  business  purposes  seems  to  be  gaining 
rapid  favour.  The  latest  series  to  come  under  our  notice  has  been  issued  by  llessrs.  Flocton. 
iompkiu  and  Co..  Ltd.,  of  Newhall  Steel  Works.  Sheffield.  The  specimen  we  have  selected 
for  reproduction  calls  attention  once  more  to  the  old-fasluoned  production  of  high  ^[rades 
of  steel  by  the  class  of  furnace  knovm.  as ''melting  holes."  !^tessrs.  Flocton.  Tompkin  and 
Co.,  Ltd.,  are  specialising  on  high-speed  air  hardening  steel,  and  it  is  interesting  to  note 
that  they  have  extended  this  form  of  crucible  melting  furnace,  in  the  face  of  all  the  recom- 
mendations of  modern  furnaces  in  the  shape  of  gas,  eic» 
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'  I  "*HE  water  contained  in  a  steam  boiler  receives  its 
-^  heat  from  the  plates  or  tubes  by  conduction, but  is 
almost  powerless  to  pass  on  the  heat  to  neighbouring 
particles  in  this  way.  For  example,  if  heat  be  applied 
to  the  upper  surface  of  a  vertical  column  of  water, 
local  evaporation  may  be  set  up,  but  little  or  no  heat 
will  be  communicated  to  the  general  body  oi  fluids 
Heat  is  only  distributed  through  the  mass  of  water 
by  convection,  which  may  be  defined  as  "the  power 
possessed  by  fluids  of  conveying  heat  acquired  at 
one  place  to  another  place."  The  difference  between 
conduction  and  convection  may  be  illustrated  thus: 
imagine  a  crowd  waiting  at  the  box-otRceof  a  theatre,  or 
for  tickets  at  a  railway  station.  If  the  tickets,  as  fast  as 
they  were  issued,  were  passed  on  from  one  individual 
to  another  until  they  became  gradually  distributed 
throughout  the  mass — that  would  be  conduction,  the 
method  by  which  heat  is  propagated  by  metals  and 
solids.  If,  on  the  other  hand,  each  person  as  he  received 
his  ticket,  passed  on  bearing  it  away  with  hira,  and 
making  room  for  the  next  person,  that  would  be  an 
exact  analogue  of  the  process  of  convection,  the  mode 
by  which  lieat  is  conveyed  in  fluids  or  gases.  It  mil 
be  seen  at  once  that  circulation  is  the  essential  con- 
dition of  heat  transference  through  water. 

Now,  if  we  take  the  same  tube  of  water  which  we 
have  vainly  endeavoured  to  heat  from  the  top  down- 
wards, and  apply  the  source  of  heat  to  the  bottom  ; 
provided  the  heat  be  intense  enough  we  ^hall  find  that 
the  water,  unable  to  part  with  its  heat  by  conduction 
at  all,  and  in  the  absence  of  any  system  of  circulation, 
will  generate  steam  at  the  bottom,  and  very  soon  expel 
the  whole  contents  witb  violence.  The  upward  and 
downward  currents  crowd  and  jostle  each  other  pre- 
cisely as  two  opposite- tending  bodies  of  people  would 
do  in  a  narrow  passage,  with  the  result  that  confusion 
ensues  and  the  weaker  body  is  driven  forth  by  the 
stronger.  Under  the  name  of  **  priming "  the  phe- 
nomenon is  observable  in  many  steam  boilers.  Pur- 
suing the  analogy  one  step  further,  suppose  that  m 
the  passage  a  central  rail  or  partition  were  set  up. 
then  the  two  streams  of  people  would  be  able  to  pass 
each  other  in  an  orderly  and  peaceful  manner,  and  the 
essential  condition  of  circulation  would  be  achieved* 


of  these  tubes,  which  were  only  about  two  inches  in 
diameter,  was  dropped  a  small  central  tube,  about  i  in. 
bore  which  served  the  purpose  of  the  rail  in  the  passage 
and  separated  the  ascending  and  descending  currents* 
If  this  inner  tube  ever  became  worn  out  and  dropped, 
away  from  the  little  tripod  wliich  suspended  it,  the 
lower  part  of  the  outer  tube,  exposed  to  the  fierce 
heat,  and  receiving  no  water  became  red-hot  and  rapidly 
burnt  out.  A  similar  want  of  circulation,  though  not 
attended  with  such  bad  eflfects,  may  be  noticed  in  boilers 
with  internal  flues»  In  a  Cornish  or  Lancashire 
boilers  the  water  near  the  bottom  may  be  nearly  cold 
for  hours  after   the  boiler  is  generating  steam  above  it. 


In  a  type  of  steam  boiler,  less  used  now  than  formerly, 
there  were  %'ertical  tubes,  closed  at  their  lower  ends 
depending   from   the   roof   of   theyhrebox.     Into   each 


Convection  in  itself  is  the  effect  of  gravity.  The 
heated  particles  rise  through  the  surrounding  body  of 
water  in  virtue  of  their  lessened  specific  gravity  due 
to  expansion,  Tliis  continues  until  steam  bubbles 
are  formed  in  the  water  at  the  source  of  heat,  when 
the  rate  of  displacement  becomes  much  more  rapid, 
as  the  mixed  current  of  steam  and  water  is,  of  course, 
still  hghter  than  the  heated  water  alone.  Heat 
continuing  to  be  applied,  this  formation  and  projection 
upwards  of  steam  bubbles  becomes  more  and  more  rapid, 
and,  provided  that  circulation  is  unimpeded,  may  go 
on  safely  without  overheating  the  boiler  plates  (if  the 
surfaces  are  clean)  even  though  exposed  to  the  most 
intense  heat.  

On  the  contrary,  when  circulation  is  hampered  and 
the  rising  steam  bubbles  are  unable  to  get  freely  away 
from  the  heating  surfaces,  a  him  or  layer  of  highly 
heated  steam  remains  in  contact  with  the  surface, 
cau^ng  a  rise  in  temperature  of  the  plate,  sometimes 
to  a  dangerous  extent.  Should  this  continue,  the 
plate  or  tube  may  become  so  hot  that  the  water  cannot 
approach  it  at  all,  being  kept  oft  by  the  emission  of 
radiant  heat.  Hutton  estimates  that  the  temperatures 
of  a  furnace  plate  from  which  the  water  is  l>eing  re- 
pelled in  this  way>  may,  witiiin  one  minute  rise  to 
1,100  deg.  F.,  a  condition  of  imminent  danger  to  the 
boiler  and  its  surroundings.  It  being  so  vitally  im- 
portant to  provide  facihties  for  circulation  in  a  steam 
boiler  we  may  conclude  the  tK?st  of  ail  heating  surface  in 
this  regard,  to  be  a  horizontal  plate  with  water  above 
as  the  roof  of  a  locomotive  firebox,  for  example, 
if  not  obstructed  by  bridge-stays  ;  and  that  the  worst 
form — if  indeed  it  can  be  called  heating-surface — is 
the  exact  converse  of  this,  namely,  with  the  heat 
above  the  water. 
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NAVAL  N0TE5. 


WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND   ARMAMENT. 

(by  our  naval  correspondent.) 


QMAT    BRITAIN. 

N  inspection  of  the  machinery  of  the 
new  battleship  Khi^  Edward  VII. 
'was  held  by  the  Committee  of 
Machinery  Designs  last  week.  This 
vessel  is  undergoing  her  com- 
missioning trials  in  the  course  of  the 
next  few  days  or  so,  but  the  altera- 
tions to  her  furnaces  to  allow  of  the  consumption  of  oil 
fuel  will  not  then  be  complete.  She  has  already  satis- 
factorily passed  through  her  d>Tiamo  trials.  The 
two  sister  ships.  New  Zealand  and  Britannia,  building 
at  Portsmouth,  are  progressing  rapidly.  The  former 
is  now  practically  ready  for  her  gunnery  and  steam 
trials,  all  her  armament  being  on  board,  and  the  bar- 
bettes finally  closed  in.  The  Britannia  is  now  in 
dry  dock,  having  her  side  armour  fitted  and  a  large 
stafE  of  men  are  at  work  on  her. 

The  new  scout,  Sentinel,  has  undergone  her  steam 
trials,  and  made  a  speed  of  25*249  imots  with  17,500 
h.p.,  and  a  moderate  consumption  of  coal.  On  a 
special  trial  for  an  endurance  test,  she  succeeded  in 
steaming  at  full  speed  for  nearly  ten  hours. 

A  redistribution  of  the  destroyer  flotillas  in  the 
Mediterranean  has  been  carried  out,  and  there  are 
now  five  divisions,  four  based  on  Malta,  and  one  on 
Gibraltar.  The  composition  of  these  divisions  is — 
five  vessels  forming  a  working  flotilla  in  commission, 
a  reserve  of  three  vessels,  and  an  additional  reserve 
of  one  vessel.  The  main  object  of  this  redistribution 
is  [to  gather  together  as  far  as  possible  all  vessels  of 
the  same  tj^e,  in  order  that  the  spare  parts  of  the 
machinery  and  Ixrilers  may  be  interchangeable,  thus 
reducing  the  amount  of  new  fittings  and  parts  which 
each  parent  ship  will  have  to  store. 

PRANOS. 

The  new  French  Minister  of  Marine,  M.  Gaston 
Thomson,  has  announced  his  intention  of  inculcating 
a  vigorous  policy,  and  he  says  it  is  very  important 
that  France  should  have  the  best  types  of  vessel  only. 
M.  Thomson  does  not  come  to  his  duties  quite  un- 
acquainted -with  naval  matters,  as  he  was  reporter 
on  the  naval  budget  for  1899,  and  was  serving  at 
the  time  M.  Rouvier  asked  him  to  take  the  portfolio,  as 


Vice-President  of  the  Extra  Parliamentary  Committee 
on  the  Navy. 

Progress  with  the  battleships  Democratie  and 
Repuhlique  at  Brest  has  been  slow,  principally  on  account 
of  the  modifications  introduced  into  the  design  of  the 
former  vessel.  The  armoured  cruiser  Victor  Hugo 
has  had  her  masts  stepped,  and  she  is  now  in  dry  dock 
having  her  propellers,  submerged  torpedo  tubes,  and 
other  under-water  fittings  placed  in  position.  It  i* 
announced  that  in  the  battleships  of  the  Re publiquechas 
763-in.  guns  are  to  be  substituted  for  the  6.48-in.  guns 
originally  prescribed.  Further  it  is  stated  that  all 
these  vessels  are  to  be  supplied  with  large  tube 
Niclausse  or  Belleville  boilers. 


The  programme  of  Naval  construction  upon  which 
the  Japanese  Government  is  about  to  embark,  and 
which  is  to  be  carried  out  almost  in  its  entirety  in  the 
Japanese  naval  yards  is  an  ambitious  one,  and  the 
results  will  be  eagerly  watched  by  naval  engineers. 
The  actual  constitution  of  the  programme  has  been 
given  in  great  detail  by  one  newspaper  correspondent, 
and,  according  to  his  report,  the  following  is  the 
number  and  class  of  vessels  to  be  built : — 

One  battleship  of  19,000  tons  and  18*25  knots 
speed,  at  Yokosuka  ;  two  armoured  cruisers  of  about 
10,000  tons  at  Kure ;  a  number  of  destroyers  and 
torpedo-boats,  and  (to  be  acquired  by  purchase)  fifteen 
submarines. 

The  most  noteworthy  feature  about  the  programme 
after  the  enormous  displacement  of  the  battleship 
design,  is  the  armament  of  the  armoured  cruisers.  It 
is  reported  that  these  vessels  are  to  carry  four  12  in. 
guns,  as  main  armament,  and  yet  are  to  devekip  a 
speed  of  20  knots.  How  this  plan  will  work  remains 
to  be  seen,  but  the  fact  that  no  other  nation  has  yet 
ventured  to  mount  four  such  enormous  pieces  as  the 
modem  12-in.  guns,  in  one  vessel  of  the  armoured 
cruiser  class,  argues  that  either  the  Japanese  have 
obtained  a  very  remarkable  design,  such  as  has  not 
even  suggested  itself  as  practicable  to  European  naval 
architects,  or  that  they  will  have  to  modify  their  plans. 
It  must,  of  course,  be  remembered  that  Japan  has  two 
vessels  under  constructioa  in  this  coontry,  the  KaMmm 
and  Katcri,  building  by  Vlckers  and  Elswick  respectively. 
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OLYHPIA   nOTOR    SHOW. 


I 


'T^HE  great  show  at  Olympia  opens  to-day,  and  it 
-*-      promises  to  be  not  only  represen  tative.  but  to  sonip 
extent  at  least  international  in  character.     It  may  be 
said,  at  the  outset,  tliat  the  Society  of  Motor  Manii- 
tacturers   and   Traders,   who   are   responsible   ior   the 
exhibition   deserve    that   success   should   attend    their 
efforts  for  no  trouble   ami   scarcely  any  expense  has 
been  spared  to  give  the  show  a  suitable  setting.     The 
hall,  which  is  450  ft.  long  by  250  ft,  wide,  has  been 
levelled  by  the  removal  of  the  stage  and  arena,  and  a 
new  cement  tloor  has  been  constructed.     This  space 
is  devoted  to  the  exhibition  of  motor-cars,  whilst  the 
annexe  is  being  utilised  for  mo  tor- boats.     The  gallery, 
wliich  is  40  ft.  wide,  and  over  a  quarter  of  a  mile  in 
circuit,  contains  the  exhibits  of  tyres  and  accessories. 
The  list  of  exhibitors  is  an  imposing  one,  not  only  in 
point  of  numbers,  but   from  the  fact  that  it  includes 
the  bei>t  known  names  connected  with  motor  manu- 
facture, and  some  of  the  exhibits  are  of  a  character 
which  call  for  detailed  notice  from  the  engineering  side. 
In   all   branches  of   motor  manufacture  advances  are 
to  be  recorded.     In  particular,   the  number  of  firms 
exhibiting   heavy  vehicles  attracts  attention  in  view 
of  the  developments  which  are  taking   place   in   con- 
nection with  this  important  branch  of  traction.     Some 
of  the  exhibits   in   this   section   are  of  a  particularly 
interesting  character   and   will  be  noticed   in   future 
issues    of    Page's    Weekly.     The    Brush    Electrical 
Engineering  Company,    Armstrong.    Whitworth,    and 
Co-,5jLtd  ,     Thornycrofts*    Steam    Vehicle    Company, 


Daimler  Motor  Company.  Ran  some.  Sons  and  Jefferies, 
and  Clarkson,  Ltd.,  are  among  those  represented  in 
this  group  of  exhibits. 

In  the  annexe,  where  the  boat  exhibits  are  housed, 
the  name  of  Thorny  croft  is  again  associated  with  an 
important  exhibit,  while  the  Wolseley  Company,  the 
Mitcham  Motor  Company,  Gaines  Reversible  Propeller 
Company,  the  Neptune  Motor  Company*  and  the 
Simras  Manufacturing  Company  have  stands  in  this 
section. 

The  exhibit  selected  for  notice  to-day  is  tiiat  of 
Alldays  and  Onions  Pneumatic  Engineering  Company, 
one  of  the  oldest  engineering  firms  in  the  country. 

The  illustration  below  shows  the  chassis  of  Alldays' 
light  car.  The  frame  of  chassis  is  of  specially  light  yet 
strong  channel  steel.  The  motor  is  immediately  in  front 
of  the  dashboard,  lixed  in  a  vertical  position,  7  b»h.p., 
and  embodies  many  special  features.  Transmission 
is  by  means  of  the  simple  and  most  satisfactory  cardan 
shaft,  through  three  speeds  forward  and  reverse, 
change   speed    gear    box,    top    speed    driving    direct. 

The  speeds  are  changed  by  means  of  a  sUdiog  move- 
ment of  gear  wheels,  operated  by  one  lever  only  for  the 
four  gears.  The  cardan  shaft  conveys  the  power  from 
gear  box  to  back  axle  by  means  of  the  well-known  and 
most  successful  bevel  gearing,  a  steel  pinion  driving 
the  large  phosphor  bronze  wheel  fitted  to  differential 
box.  The  high  tension  system  of  electric  ignition 
is  used. 
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LARGE  and  increasing  proportion 
of  the  engines  now  built  are  fitted 
with  cylindrical  or  bored  out  guides; 
but  in  cases  where  two  or  four 
slide-bars  are  used  it  becomes 
necessary  to  carefully  examine  the 
guiding  flanges  of  the  cross- 
head  blocks  to  make  sure  that  they  are  not  too 
tightly  fitted  sideways,  in  which  case,  owing  to 
the  rapid  motion  of  the  cross-head,  heating  and 
cutting  or  abrasion  would  immediately  set  in.  It 
is  better  to  err  on  the  side  of  safety  and  allow 
a  little  side-play.  Particular  attention  should  be 
paid  to  seeing  that  the  lubrication  is  directed  to  the 
bars  upon  which  the  pressure  of  the  cross-head,  due 
to  the  angularity  of  the  connecting  rod,  comes ;  that 
is,  of  course,  the  upper  pair  of  bars  if  the  engine  be 
running  "  inwards "  ;  and  the  lower  pairs  of  bars, 
if  it  be  running  *'  outwards."  Cast-iron  bars  and 
blocks,  made  from  the  same  metal,  if  lubricated  pro- 
perly, soon  acquire  a  hard  polished  surface,  and  need 
no  means  of  adjustment  if  the  wearing  surfaces  are 
large  enough  to  begin  with. 

It  goes  without  saying  that  the  guide  bars  must 
be  accurately  in  line  with  the  bore  of  the  cylinder, 
and  that  both  must  point  exactly  to  the  centre  of  the 
crank-pin.  The  axis  of  the  crank-shaft  also  must 
be  truly  at  right  angles  with  the  centre  line  of  the 
engine.  To  check  the  direction  of  the  axis  of  the 
cylinder  the  cover  is  removed,  and  a  thin  flat  steel 
bar,  is  fitted  diametrically  across  the  bore  of  the 
cylinder  at  each  end.  One  of  these  bars  carries  a 
V-shaped  notch,  and  the  other  a  V-shaped  project- 
ing point,  exactly  like  the  sights  of  a  gim.  The 
line  of  sight  should,  of  course,  cut  the  exact  centre 
of  the  crank-pin.  Having  thus  ascertained  that  the 
bore  of  the  cylinder  is  accurate  in  direction,  the  cen- 
trality  of  the  piston-rod  hole,  of  the  stuffing-box, 
and  of  the  cross-head  hole  (or  socicet  in  which  the  piston- 
rod  fits)  may  be  demonstrated  in  like  manner  by  fitting 
a  little  sight-bar  into  each  successively.  If  the  cross- 
head,  while  being  moved  l^ack  and  forth  in  its  guide 


bars,  deviates  neither  to  the  right  hand  nor  to  the  left. 
the  engine  may  be  considered  true,  so  far. 


The  crank,  which  has  been  all  this  time,  set  with 
its  throw-journal,  or  crank-pin,  furthest  from  the  cylin- 
der, is  now^  turned  through  half  a  revolution.  If  the 
centre  of  the  pin  still  remains  in  the  line  of  sight,  it 
may  be  taKen  that  the  squareness  of  the  main  bearings 
with  respect  to  the  axis  of  the  engine  is  established. 
But  the  truth  of  the  crank-throw  journal,  or  crank- 
pin  itself  remains  to  be  proved.  For  this  we  shall 
require  the  connecting-rod.  This  being  put  in  place 
with  its  large  end  cottered  on  the  crank-pin  but  with 
its  small  end  free,  will  show  us,  on  the  crank  being 
rotated,  according  as  the  free  end  travels  in  a  straight 
line  or  otherwise,  whether  the  crank-pin  is  perfectly 
true,  with  its  axis  of  the  crank-shaft  or  not. 

Having  passed  satisfactorily  all  these  tests  the  engine 
is  now  ready  for  steam.  For  the  ordinary  four  hours' 
tests  under  full  load  the  engine's  own  flywhed  is  utilised 
as  a  brake  pulley,  although  the  rim  would  soon  get 
uncomfortably  hot  if  encircled  by  the  ordinary  brake, 
for  more  than  a  very  few  minutes.  As  a  matter  of 
practice  once  the  engine  has  shown  its  capability  of 
lifting  the  prescribed  brake-load,  and  the  indicator 
cards  have  been  taken,  the,  brake  is  removed,  and  a 
?  long  lever  with  a  br£dce-black  resting  upon  a  fuknim, 
giving  about  a  four-to*one  leverage,  is  put  under 
the.  flywheel  and  loaded  at  the  long  end  to  a  sufl&cient 
extent  to  give  roughly  tW  required  resistance.  The 
a(fvantage  of  this  is  that  the  flywheel  rim,  for  the  greater 
part  of  its  circumference  is  exposed  to  the  cooling  actioo 
of  the  atmosphere.  Of  course,  in  any  test  for  steam 
.consumption,  or  where  it  is  necessary  to  measure  the 
ibrake  horse-power  developed  for  any  length  of  time 
the  fljrwheel  is  taken  off  and  a  special  wheel  with  deep 
fl&nges  on  the  inner  circumference  of  the  lim  substi- 
tuted. A  water  supply  is  fixed  up  delivering  into  this 
rim,  and  a  small  spont  is  placed  so  as  to  meet  the 
rotation,  and  so,  as  it  were,  peel  or  turn  off  the  solid 
body  of  water  which  revolves  in  and  with  the  rim 
of  the  wheel  as  fast  as  it  comes  in. 
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'•MAOHINK   TOOLS    AND   WORKSHOP    PRAGTIGK.' 


THIS  useful  publication  deals  with  a  branch  of 
engineering  in  which  new  developments  are 
constantly  taking  place,  and  the  author  may  serve  the 
purpose  of  keeping  not  only  the  student,  for  whose  use  it 
is  primarily  intended,  but  the  busy  professional  man 
acquainted  with  the  latest  methods  of  workshop  practice. 
One  must  keep  abreast  of  new  developments,  and  it 
is  common  knowledge  that  the  number  of  machine 
tools  is  rapidly  being  added  to,  with  a  consequent 
change  in  manufacturing  metho<ls,  and  sometimes, 
indeed,  a  radical  departure  from  old  systems. 

It  is  true  that  in  the  columns  of  Page's  Weekly 
and  other  technical  publications  the  improvements 
which  are  being  effected  in  grinding  and  milling,  and 
turret  lathe  work  are  being  constantly  dealt  with, 
yet  a  text  book  which  cements  the  information  on  any 
one  subject  is  to  be  warmly  welcomed.  The  main 
object  of  the  book,  as  expressed  in  the  title,  is  to  explain 
the  construction  and  use  of  machine  tools  in  that  con- 
nected form  which  long  experience  of  practical  work 
and  teaching  has  proved  to  be  the  most  suitable. 

The  most  important  chapters  in  the  book  are  those 
<lealing  with  measurement,  turret  lathes,  grinding 
and  milling,  and  these  have  been  illustrated  in  detail. 
Exact  measurement,  always  of  the  first  importance,  is 
l>ecoming  more  than  ever  necessary  in  modem  mechanical 
workshop  practice,  owing  to  the  use  of  interchangeable 
parts  in  machine  construction.  Theoretically,  of  course 
absolute  accuracy  is  impossible,  and  only  the  close 
approximation  can  l^e  obtaine<l,  but  seeing  that  the 
ordinary  Whitworth  machine  measures  ^-^  of  a 
millimetre,  and  the  electric  micrometer  small 
dimensions  and  magnitude  of  the  order,  .  .,,,ou.oou 
of  a  millimetre,  we  have,  at  least,  reached  a  point  in 
detecting  error  beyond  the  capacity  of  existing 
machines  to  correct,  and  may,  therefore,  rest  content. 

The  author  deals  with  turret  lathes  in  a  long  and 
interesting  chapter,  selecting  for  notice  the  Hartness 

"  Machine  Tools  and  Workshop  Practice,"  by  Alfred 
Pair,  with  an  introduction  by  William  Robinson, 
M.E.,  M.Inst.C.E.  W^ith  500  illustrations.  I-ong- 
mans.  Green  and  Co.     los.  6d.  net. 


Flat  Die  type,  the  Alfred  Herbert  Gisholt,  Hexagon, 
the  Brass  Finishers'  and  Capstan  lathe,  and 
pointing  out  the  advantages  of  these  different  machines 
for  varying  classes  of  work.  Attention  is  properly 
directed,  however,  to  the  fact  that  success  in  the 
manufacture  of  machine  tools  demanding  accuracy 
depends  largely  upon  methods  which  will  produce 
better  work  than  the  lathe;  hence  the  necessity  to  nnish 
the  work  by  grinding  with  emery-wheels  in  a  suitably 
designed  machine.  It  is  obvious,  indeed,  that  the 
introtiuction  of  hardened  spindles^  bearings,  etc., 
into  lathes,  milling  and  other  machines,  is  only  made 
possible  by  the  introduction  of  suitable  grinding 
machinery,  and  all  engineers  realise  not  only  the 
improvement  in  the  quality  and  durability  of  the 
work  thus  brought  about,  but  what  is  of  equal, 
perhaps  of  even  greater  importance  in  these  days  of 
strenuous  competition,  the  great  saving  thus  effected 
in  the  cost  of  production.  As  a  matter  of  experience, 
some  materials,  such  as  soft  steel,  can  be  worked 
to  much  better  advantage  by  grinding  than  with  the 
lathe.  A  satisfactory  emer>'- wheel  is  a  very  important 
factor  in  the  production  of  good  work,  but  only  a  good 
variety  of  shapes,  sizes,  and  grades  of  wheels,  illus- 
trated in  the  book,  can  be  trusted  to  bring  out  the  full 
possibilities   of   grinding   machinery. 

The  illustration  shows  a  I'niversal  lapping  and 
grinding  machine.  The  principle  on  which  this  machine 
depends  in  the  lapping  out  of  holes  in  the  use  of  a 
series  of  eccentric  spindles.  The  inner  one  carrying 
the  grin(Ung  wheel  is  somewhat  less  in  diameter  than 
the  hole  to  be  ground,  and  revolves  at  a  high  velocity. 
This  grinding  wheel  is  brought  into  contact  with  the 
surface  of  the  hole  to  be  ground  by  adjusting  the  orbit 
(in  which  it  revolves  and  which  orbit  revolves)  to 
the  necessary  extent,  which  is  accomplished  by  increas- 
ing the  eccentricity  of  the  spindles  by  means  of  the  band 
wheel,  shown  in  the  illustration  on  fig.  8.  These 
movements  are  combined  vrith  an  adjustable  vertical 
reciprocating  motion  of  the  whole  system  of  spindles, 
actuated  by  the  crank -rod  and  levers  (figs.  10, 
22  and  24),  for  the  purpose  of  traversing  holes  of 
various  depths.  The  eccentric  orbit  is  adjusted 
centrally  with  the  hole  by  means  of  the  transverse 
adjustment  on  the  head  stock  (fig.  3),  and  longitudinal 
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FIG.    I.      UNIVERSAL   LAPPING  AND  GRINDING   MACHINE. 


adjustment  on  the  main  table  (fig.  4),  this  table  having 
a  fine  adjustment  with  worm  and  wheel  (fig.  5)  which  is 
actuated  by  a  clutch  (fig.  6).  The  correct  position  is 
found  by  inserting  the  grinding  wheel  in  the  hole  and 
revolving  the  main  spindle  (fig.  7).  The  feed  is  obtained 
by  carefully  measuring  the  eccentricity  of  the  grinder 
spindle  by  turning  the  hand-wheel  (fig.  8)  at  the  top 
of  the  main  spindle,  which  is  then  fixed  in  position 
by  the  'lock-nut  (fig.  9).  The  emery-wheel  can  be 
raised  by  lifting  the  connecting  rod  (fig.   10). 

The  milling  machine  is  not,  of  course,  by  any  means 
modem,  but  it  was  not  until  comparatively  recently, 
as  readers  will  remember,  that  it  has  become  universally 
adopted  as  an  absolute  necessity  in  all  branches  of 


engine  construction  and  macliine  building  trades. 
The  chapter  on  this  subject  is  copiously  illustrated, 
and  wiW  well  repay  the  reader's  study.  The  remainder  of 
the  subject  matter  is  arranged  under  the  head  of  gearing^ 
and  gear  cutters,  filing  and  erecting,  vice-work  and 
tool  forging  processes,  and  hydraulic  machine  tools, 
and  the  final  chapters  deal  lucidly  with  transmission 
of  power  and  methods  of  working.  A  good  index 
adds  to  the  value  of  the  work,  the  compilatioa  of 
which  must  have  demanded  no  little  skill  in  the  selectioii 
of  material.  To  write  a  comparatively  small  book  on 
so  large  a  subject,  and  yet  to  have  included  so  mach, 
is  a  task  on  which  the  author  may  look  back  with 
satisfaction. 
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OUR    COLONIAL   RAILWAYS. 

SIERRA    LEONE,    LAGOS,    AND    THE    GOLD    COAST. 


HE  present  position  of  railway 
enterprise  in  British  West  Africa 
is  summed  up  in  a  report  drawn 
up  by  Messrs.  Shelf ord  and  Son,* 
consulting  engineers,  and  included 
in  a  return  recently  presented  to 
Parliament. 
An  expedition  which  left  England  on  October 
25th,  1893,  for  the  purpose  of  making  a  preliminary 
survey  was  the  first  active  step  taken  towards  the 
destruction  of  railways  in  Sierra  Leone.  The  survey 
comprised  an  examination  of  the  route  from  Freeto'wn 
via  Hastings,  Waterloo,  Songo  Town,  Rokelle,  to 
Bumban,  a  distance  of  some  120  miles  from  Free- 
town, the  route  being  that  followed  by  Major  Festing 
during  his  expedition  in  1888  and  proposed  by  him 
for  a  railway. 

The  same  party  also  examined  a  scheme  for  a 
light  railway  in  the  Sherbro  district  from  Bonthe  to 
Mina.  and  thence  to  Sembahun,  near  the  Liberian 
frontier. 

From  the  former  survey  it  was  evident  that  a 
line  from  Freetown  to  Songo  Town  would  form  a 
trunk  line  for  all  railways  in  the  colony,  in  whatever 
direction  they  might  eventually  spread  over  the 
interior.  This  portion,  32  miles  in  length,  wsU 
accordingly  authorised  in  September,  1895,  and 
construction  was  commenced  in  March,  1896.  A 
gauge  of  2  ft.  6  in.  was  adopted  for  reasons  of  economy 
in  spanning  the  numerous  ravines  traversing  the 
route  of  the  railway. 

With  regard  to  extensions  from  Songo  Town,  the 
result  of  Governor  Sir  Frederick  Cardew's  journeys 
through  the  colony  in  the  years  1894  ^^^^  1895  showed 
that  a  more  productive  country  would  be  tapped 
by  a  line  to  the  south  of  that  to  Bumban,  and  upon 
his  recommendations  the  further  surveys  of  the  line 
were  undertaken  in  an  easterly  direction  via  Rotifunk^ 
Mano,  Bo,  and  Baiima,  towards  the  Liberian  frontier. 
The  extensions  have  been  since  carried  out  in  sections 
step   by   step,    the   route   finally   selected   being   that 


•  Since  the  date  of  this  report,  Sir  William  Shelfnrd.  KC.M.G..  has 
retired  from  the  firm  of  Shelford  aad  Son,  and  the  busineas  of  that  rum 
hat  been  carried  out  by  Sir  Benjamin  Baker,  K.C.B..  K.C.M.G.,  LL.D.. 
K.R.S..  D.Sc.  (Past  President  of  the  Institution  of  Civil  Eo^neers)  and 
Mr.  Frederic  Shelford,  B  Sc.,  M.Inst.C.E.,  under  the  style  of  "  Baker  and 
Shelfnrd." 


shown     upon    the    accompanying    map      (page  292), 
accurately  as  far  as  Bo,  and  approxima  ely  to  Baiima. 

The  following  statement  gives  the  date  of  the  report 
upon  each  extension  of  the  main  line,  together  with 
the  dates  of  commencement  and  completion  of  each 
section : — 
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SIKRRA    LKONK    MOUNTAIN    RAILWAY. 

A  suggestion  has  been  made  during  the  adminis- 
tration of  Major  Nathan,  R.E.,  that  residences  for 
officials  should  be  placed  upon  the  salubrious  heights 
above  Freetown  instead  of  in  the  low,  unhealthy  town 
at  the  foot  of  the  hill,  and  as  a  result  the  construction 
of  this  line  as  a  steam  adhesive  railway  was  authorised 
in  August,  1902.  This  important  local  railway  is 
now  completed,  the  opening  having  taken  place  on 
March  ist,  1904.  It  starts  from  the  terminal  station 
of  the  main  line  in  Freetown,  and,  though  the  length 
is  not  great,  the  difficulties  were  considerable,  there 
being  a  large  cjuantity  of  excavation  in  hard  syenite 
and  laterite,  and  much  work  to  be  done  in  the  streets 
of  Freetown,  which  are  not  well  adapted  to  the  laying 
of  a  railway.  The  gauge  is  the  same  as  that  of  thu 
Sierra  Leone  Government  Railway,  viz.,  2  ft.  6  in. 
The  gradients  are  steep,  being  i  in  2^  for  a  large  -pro- 
portion of  the  route.  One  of  the  locomotives,  by  the 
Hunslet  Engine  Company,  used  on  this  line,  is  shown 
in  the  illustration  on  page  295. 

LAQOS. 

In  the  year  1893  Sir  Gilbert  Carter,  then  Governor 
of  Lagos,  made  an  interesting  and  important  journey 
through  the  '*  hinterland "  of  I^gos,  leaving  Ebute 
Metta  on  January  3rd,  1893,  and  returning  to 
Lagos  on  April  4th,  having  visited  Otta,  Ifo, 
Itori,  Abeokuta,  Eruwa,  Iseyin,  Oyo,  Ogbomosho, 
Ilorin»    Ikerun,    Ilesha,    Oshogbo,    Ede,    Iwo,    Ibadan, 
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Jebu  Ode.JShagomo,  and  Ikorodu.  The  main  object 
of  this  mission  was  political,  but  during  the  expedition 
Sir  Gilbert  Carter  paid  special  attention  to  the  question 
of  railway  construction,  and  eventually  stated  that 
there  was  ample  room  for  encouragement  in  the 
prospect  of  a  railway  into  the  heart  of  the  Yoniba 
country,  and  he  felt  sure  that  such  a  project  should 
be  proceeded  with. 

As  a  result  of  this  expedition  Mr.  W.  Shelf ord, 
M.Inst.C.E.,  was  instructed  to  carry  out  during  the 
dry  season  of  1894-5  a  survey  for  a  railway  by 
alternative  routes,  and  a  reconnaissance  of  the  following 
routes  was  accordingly  made:  (i)  Lagos  to  Ilaro 
V ia  Otta.  ;  (2)  Ilaro  to  Abeokuta  ;  (2a)  Otta  to  Owowo  ; 
(3)  Abeokuta  to  Ibadan  ;    (4)   Jebu  Ode   to  Ibadan  ; 

(5)  Epe    to     Jebu    Ode;     (5A)   Ejerin   to    Jebu    Ode; 

(6)  Ikorodu  to  Shagomo.  The  gauge  of  railway 
adopted  is  that  of  3  ft.  6  in.,  which  is  in  use  m 
South  Alrica.  Australia,  and  upon  the  Soudan  Military 
Railway,  and  can  almost  be  called  the  Standard 
Colonial  Gauge, 

The  dates  of  the  authorisation,  commencement 
and  completion  of  the  line  from  Lagos  to  Otta  and 
subsequent  extensions  are  given  below,  the  railway 
being  constnicted  via  routes  i  (part),  2.\,  2,  and  3 
mentioned  above. 
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The  Lagos  railway  works  include  the  constructicin 
of  the  Denton  Railway  Bridge  from  Iddo  Island 
to  the  main  land,  it  having  been  decided  to  place  the 
terminus  of  the  railway  upon  the  Island  of  Iddo,  to 
which  there  is  a  better  navigable  channel  for  steameo 
through  the  Lagoon  than  to  the  main  land.  A  map 
of  the  railway  is  shown  on  pace  294. 

CARTER-DENTON     ROAD    PRIDOCS, 

It  was  decided  in  ScpiL'niber,  1895,  bt^lore  th© 
railway  was  authorised,  to  construct  a  road  bridge 
from  the  island  of  Lagos  across  the  tidal  lagoon  t» 
Iddo  Island.  This  is  .called  the  '*  Carter  Koad 
Bridge,"  It  is  2,600  jEt.  in  length,  and  is  carried  cm 
screw  piles  over  Soft.  lon^.  Tb**  «trrmiF  r*^%7t*T^inki 
currents,  depth  of  mud  and  ru 
which     the     pil^s  '  had     to     be  e 
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a  fcuntiation  added  to  the  dirtxculties  of  the  work. 
A  road  across  Iddo  Island  leads  to  another  shorter 
bridge  stretching  from  Iddo  Island  to  the  main  land, 
thus  completing  the  commnmcation.  This  is  called 
the  "  Denton  Road  Brid.qc/*  and   is  grj  ft.  in  length. 

The  Carter-Dentun  Road  Bridges  have  no  con* 
nection  wtth  the  railway^  which  was  not  authorised 
until  December,  1895.  They  were  promoted  by 
Sir  Gilbert  Carter,  former  Governor  of  the  Colony, 
with  a  view  of  affording  a  much-needed  means  of 
communication  between  Lagos  Island  and  Iddo 
Island,  and  thence  to  the  main  land  for  foot  passengers, 
horsemen,  and  vehicles.  The  need  for  the  Carter 
and  Denton  Road  Bridges  is  demonstrated  by  the 
fact  that  an  average  of  no  less  than  50.000  persons 
cross  between  the  island  and  the  main  land  in  a 
single  week,  of  whom  as  yet  but  a  small  percentage 
continue  their  journey  upon  the  railway.  The  public 
are  sometimes  inclined  to  consider  the  bridges  as  a 
part  of  the  railway,  and  to  include  their  cost  in  the 
cost  of  the  railway.  This  is  an  error,  as  the  bridges 
actually  compete  with  the  railway  to  some  extent. 
Communication  between  the  railway  terminus  and 
:he  town  of  Lagos  is  established  by  means  of  a  2-ft.  64n. 
steam  tramway  which  crosses  the  Carter  Bridge  and 
runs  to  the  doors  of  the  traders'  stores  in  Lagos. 

THE    GOLD    COAST. 

The  construction  of  a  railway  froni  Sekondi  to 
Tarkwa  was  commenced  early  in  1898,  but  owing  to 
rbjections  to  the  selection  of  Sekondi  as  the  port 
which  were  pressed  very  strongly  upon  the  Govern- 
ment, work  w*as  suspended  until  the  Secretary  of 
State  in  July.  1898^  held  a  conference  at  the  Colonial 
Office  with  those  interested,  at  which  it  was  decided 
to  adhere  to  the  origmal  proposals,  and  the  actual 
period  occupied  m  the  construction,  after  the  decision 
that  Sekondi  was  to  be  the  starting  point,  was  34 
months,  during  which  a  base  with  landing  jetties,  staff 
quarters,  workshops,  running  sheds,  carriage  sheds, 
turntable,  etc.,  was  established  at  Sekondi,  a  place 
formerly  consisting  of  a  few  mud  huts,  difi'icult  of 
access,  and  with  no  accommodation  whatever.  This 
work  was  cariied  out  in  the  face  of  three  wet  seasons, 
a  prolonged  scarcity  of  labour,  and,  finally,  the  Ashanti 
war. 

The  Tarkwa-Kumasi  extension  was  authorised 
on  a  route  which  for  the  first  ^o  miles  or  thereabouts 
was  diverted  from  that  which  Mr,  Fred.  Shelfonl 
had  examined  in  order  that  it  might  serve  the  Wassau. 
Abosso,  Cinnamon  Bippo  and  other  mines,  and  was 
begun  in  June.  1901.  The  rails  reached  Obuassi 
(86  miles)  on  December  20th,  190.2,  and  Kumnsi 
(1^8   miles)  on  September   30th.    1905,     The  erection 
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of  permanent  bridges  and  compietion  of  ballasting 
were  finished  to  Kumasi  on  March  51st,  1904.  upon 
which  date  the  completed  rail- 
transferred  to  the  Open  Lines 
ment. 

The  time  occupied  in  reaching 
was  18  months  in  all.  during  which 
oi  line  comprising  very  heavy  clear- 
earthworks  were  constructed  at  an 
rate  of  4:^  miles  per  month, 
tension  of  the  line  reached 
nine  months  later,  the  average 
Tarkwa  to  Kumasi  being 
month. 

The  diificuities  en- 
constructing  the  West 
ways  have  been  very 
peculiar  to  the  country,  jw 
into  account  in  corn- 
wit  h  those  obtained  in 
world. 
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disastrous  effect  of  the 
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and  rain  J  at  all  hours 
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vide      against      the 
%    West        African 
employees  who  are 
^     weather,  both  heat 
of  the  day.   an  eight 
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medical  arrangements  have  been 

upon     each     railway.       It     has 

«ir   that  men    of   superior    edu- 

cupying  the    superior    appoint- 

upon    the    railways    keep  their 

*"*    ter  t  han  t  hose  m  I  he  lower  grades. 

t  heconstant  changes  every  few  months 

the    personnel     of      each   app>oint- 

from  the  highest  to  the  lowest,  has 

increased     ih*^     dilficulty     of 

continuity   of    administration 

truction    of  the  works 

J"***'    tropical    showers    have 


fallen   to    the    amoant 
time,  and    upon    the  Gold 
June,   1901,  no   less   than 
(2  ft.   6 in.)   of  rain  fell   in^«i 
— an  amount  ec^ual  to  more 
average  total  rainfall  of   the 
dom  in  one  year.  ^ 

This  has  added  greatly   to  tbe  difficulties  of  con- 
struction.    At  Sierra   Leone,  owing  to  tlie  occurrence 
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of  lateritc,  the  dilliculty  lias  been  little  felt ;  but  at 
Lagos,  owing  to  the  alluvial  nature  of  the  soil  in  the 
neighbourhood  of  the  Lagos  lagoons,  not  a  single 
hard  stone  the  size  of  a  marble  could  be  found  until 
over  50  miles  from  the  coast ;  consequently  all  the 
ballast,  amounting  to  over  2.ofX)  tons  per  mile,  had 
to  be  railed  from  near  Abeokuta.  I'pon  the  Gold 
Coast  the  difficulty  has  been  even  greater,  as  ballast 
has  been  essential  to  the  road  which  traverses  a  country 
subject  to  heavy  rainfall,  densely  forested,  and  with 
a  soft  clay  soil.  Rock  or  gravel,  however,  was  reported 
as  very  difficult  to  find  in  convenient  positions  near 
the  railway  and  where  it  could  be  economically 
extracteil.  Hard  rock  does  not  often  occur  at  a  less 
depth  than  50  to  100  ft.,  as  is  shown  by  some  mining 
shafts,  and  such  a  depth  is  of  course  prohibitive  for 
ballast    purposes.     It    was    necessary    to    adopt     the 
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expedient  of  collecting  boulders  from  the  bush;  by 
cootract  with  the  natives,  and  breaking  them  up  lor 
ballast.  The  total  amount  required  for  the  G<ri(l 
Coast  Railway  amounted  to  some  500.000  tons,  and 
considerable  absorption  has  taken  place  owing  to 
the  necessity  for  pushing  the  permanent  way  over 
new  banks  before  they  had  been  more  or  less  con- 
solidated by  a  season's  rainfall. 

SHIPPING    AND    LANOIIKI    DiPTIOULTIBS. 

Over-carriage  of  materials,  damage  to  the  same, 
and  the  loss  of  ships  carrying  large  consignments  of 
railway  materials,  have  added  greatly  to  the  difficulty 
of  pro\iding  the  materials  in  proper  time  and  order, 
especially  as  it  has  only  been  possible  to  ship  small 
quantities  in  each  steamer  in  order  not  to  congest  the 
wharves  and  piers  available,  or  to  hamper  the  shipping 
company's  landing  arrangements. 

At  Sierra  Leone  the  wharf  accommodation  is 
extremely  limited,  though  the  harbour  is  otherwise 
good.  At  Lagos  it  is  necessary  to  tranship  all  cargo 
at  Forcados,  some  150  miles  beyond  Lagos,  into 
branch  boats,  which  return  and  cross  the  Lagos  Bar. 
On  the  Gold  Coast  at  Sekondi  all  materials  have  had 
to  be  discharged  into  surf  boats  and  lighters  in  the 
open  roadstead.  The  lighterage  is  in  the  hands  of 
Messrs.  Elder,  Dempster  and  Co.,  and  small  con- 
signments have  been  necessary  to  prevent  delay 
to  the  steamers  or  congestion  of  the  lighterage 
plant. 

It  should  be  understood  that  none  of  the  railways 
have  been  undertaken  as  a  whole,  the  work  having 
been  carrietl  out  in  each  case  tentatively  by  sections, 
an  interval  frcc]uently  occurring  between  the  com- 
pletion of  one  section  and  the  authorisation  of  the 
next,  and  in  all  cases  the  authorisation  of  the  work 
by  sections  has  rendered  impossible  an  organisation 
suitable  for  the  rapid  construction  of  the  whole.  This 
cautious  policy  has  no  doubt  been  the  wisest  for 
each  colony  to  adopt,  but  has  been  detrimental  to  an 
c*\'er-increasing  rate  of  progress,  which  would  have 
been  realised  if  from  120  to  220  miles  of  railway  had 
been  undertaken  at  a  time. 

The  influences  mihtating  against  rapid  progress 
of  railway  construction  in  West  Africa  are,  the  want 
of  landing  facilities,  sickness  of  staff,  and  absence 
ol  continuity  of  control  due  to  climate,  excessive  rain- 
fa  ii.  and  the  physical  obstruction  of  the  dense  tropical 
f  .1  est  rendering  sur\'ey  very  slow  and  requiring  heavy 
labour  in  clearing,  and  by  the  necessity  for  carrying 
on  the  entire  work  and  conveying  all  the  materials  from 
one  base. 


Fkukiars   lo,  1905. 


PAGES     WEEKLY. 


295 


COST    or    OONSTRUOTtON. 

Iq  considering  the  cost  of  the  construction  of 
railways  iu  West  Africa  it  is  necessary  to  recollect 
that  they  have  been  carried  through  dense 
tropical  forest  in  what  is  generally  recognised  as  the 
worst  climate  in  the  world,  necessitating  very  short 
tours  of  service  and  constant  changes  of  staff  in  even- 
grade  :  with  ver)^  heavy  rainfall  ;  with  scarcity  and 
inferiority  of  unskilletl  labour  and  the  complete 
absence  of  skilled  labour  :  with  considerable  landing 
difficulties ;  and  the  necessity  of  carrying  on  con- 
struction  entirely   from   one   base,   owiag   to   absence 


of  road  or  path  of  any  description  to  facilitate  the 
transport  of  materials  in  advance  of  railhead.  Further 
allowance  must  be  made  for  the  native  revolts  and 
mihtary  operations  which  have  occurred  in  each  case, 
causing  interruptions  and  disorganisation.  The 
table  on  page  296  shows  tht  cost  of  the  British  West 
African  Govern  men  I  Riilwayd  compared  with  olher 
railways  in  Africa  and  in  British  Possessions, 

From  these  details  it  will  be  seen  that  railways  aggre- 
gating 522  miles  in  length  have  been  successfully 
constructed  in  the  face  of  the  difficulties  enumerated, 
and  in  the  cases  of  Lagos  and  Gold  Coast  with  scarcity 
of  ballasting  materials. 


m.ir^ 


ONE    OF    THREE    ENGINES    SUPPLIED    FOR    WORKING    THE    TRAFFIC    ON    THE    SIERRA    LEOKE 

MOUNTAIN     RAILWAY,    WEST    AFRICA, 


'fhe  engines  were  designed  by  Messrs.  Baker  and  Shelford,  Westminster,  engineers  for  the 
railway,  and  constructed  by  the  Hunslet  Engine  Companyp  Ltd.,  Leeds.  The  cylinders  are  94  in. 
diameter  by  12-in  stroke,  the  coupled  wheels  3  ft.  diameter,  and  the  wheel-base  7  ft.  6  in.  The 
outside  '*  Walschaerts"  valve  gear  is  controlled  by  reversing  gear.  Tire  boiler  h  of  steel, 
with  copper  ftre-box  and  brass  tubes,  the  total  heating-surface  being  220  square  feet,  while  the  fire- 
grate area  is  4^  square  feet.  A  double  spark-arrester  is  fitted  to  the  smokebox;  As  il  was  desirable 
to  keep  down  the  weight  of  engine  and  provide  only  suflicient  for  one  journey,  the  tank  capacity  ts 
only  of  140  g^illons.  The  working  steam-pressure  Is  160  lb.  per  square  inchi  and  the  engine  is  fully 
equipped  with  modern  fittings.  It  has  *'  Combination "  injectors^  steam  and  hand  brakes,  and 
vacuom  brake  for  the  train,  4  sandboxes^  a  double-roofed  cab*  cowcatcher,  and  the  standard 
central  buflers  of  the  Sierra  Leone  Railways.  The  weight  in  working  order  is  11  tons  11  cwts., 
equally  distributed  on  the  six  coupled  wheels^  and  the  empty  weight  is  9  tons  16  cwts. 
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The  following  tabl«:  shows  the  actual  rate  oi  progress 
of  each  railway  t  -* 
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The  rate  of  canstrucitoiii  compares  lavourably 
with  other  railways  in  tropical  Africa,  with  the 
sole  exception  of  the  ITganda  Railway,  which  had  the 
advantage  of  being  authorised  ami  orgatiised  as  a 
whole  and  not  in  tentative  sections. 


M*ssrs«  Rkhardsonsr  Wwtgarth  and  Go^  Ltd,,  of  Hartle- 
pool, have  desi^-ncd  for  their  *'  Xesdrum  "  Water -Tube 
f^oiler  Catalogue  a  cover  which  is  signiAcant  and  at 
the  same  time  pleasing  to  the  evf .     The  type  and  ne^^l 


3^(atEepoot. 


0/  tubes  are  embossed,  the  latter  being  rendered  in 
^rey  and  gold,  white  vermilion,  on  a  rose-pink  back- 
i^round,  is  employed  for  the  script  lettering.  The 
pamphlet  is  tied  with  a  red  silk  cord. 


The  lower  design  shows  the  simple  yet  effect ivc  arrange 
meiit  of  the  cover  chosen  by  Messrs.  Weldruin  Brottjcr^. 
Ltd.,  for  their  new  pamphlet  on  **  The  Simple.^  ' 
Destructor  of  the  hospital  type. 
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Mining  Records. 

The  output  of  coal  in  Queensland  for  1903  amounted 
to  507,801  tons,  valued  at  ;/;i64,768.  being  the  largest 
yet  recorded  with  the  exception  of  1901,  when  the 
figures  were  539,172  tons,  value  ;^i 80,877. 

Statistics  issued  by  the  German  Iron  and  Steel 
Institute  show  that  last  year's  production  of  pig  Iron 
was  the  highest  on  record,  the  output  of  all  classes 
amounting  to  10,103,941  tons,  as  compared  with 
10,085,634  tons  in  1903.  Coal,  lignite,  coke,  and 
briquettes  showed  a  large  increase  over  1903,  the  former 
advancing  from  116,664,376  tons  in  1903  to  120,694,098 
tons  in  1904, 

The  twentieth  United  States  Geological  Surveys 
annual  report  on  the  mineral  resources  of  the  country, 
containing  the  statistics  for  the  year  1903,  is  now 
available,  and  shows  that  the  total  value  of  their  mineral 
production  exceeded  $1,000,000,000.  The  exact  figures 
were  $1,419,721,569,  as  compared  with  $1,260,509,738 
jn  1902 — a  gain  of  12*63  P^r  cent.  The  value  of 
American  iron  ore  in  1903  was  $344,350,000 ;  the 
value  of  the  coal,    $503,724,381. 

Goid  Mining  in  Peru. 

The  mineral  wealth  of  Peru  has  frequently  been  the 
subject  of  comment  in  Page's  Weekly.     In  a  recent 
number  of  the  Mining  Magazine,  Mr.  Enrique  Lavoza 
calls  attention  to  the  wide  distribution  of  gold  in  that 
country.      As   to   the    hydraulic    method    of    mining^ 
with    giants   and    sluices,    which   have    been    so   much 
employed,    he   says   that    the   most   important   of   the 
Htw    misiallanons    is   that    of    San    Antonio   de    Poto, 
whkch   in    194)3    produced    an    output    of    222,i(>9    lb. 
^|he  near  future,  the  hydraulic  method  v^-ill  probably 
i^ert    this  neighbourhood   into   one   of    the   world's 
piincipal    centres    of    production.     The    sands    of    all 

Kh^  rivers  of  the  eastern  slope  of  the  Cordillera  carry 
idhtl   in    ejiormous   quantities.     During    the   period   of 
[jw   water,    the  natives  are  accustomed   to  pave   the 
Iry   river   Lieds  with   stones  ;     during   the   high  water 
the  rivers  cover  these  stones,   depositing  particles  of 
dd    in    thi?   interstices,  and   when    the  period  of   low 
it«r  returns  the  Indians  collect  many  ounces  of  gold 
ggets.        The    production    obtained    by    this    rudi- 
atary  method  in  1903  reached  631  "008  lb.  troy. 

^Mica  Production. 

Though  mica  is  an  exceedingly  widely  distributed 
mineral,  the  occurrences  of  commercial  value  are 
exceptional.  Out  of  seven  varieties  three  only  have 
a   commercial  value,    their  relative  importance  being 


^^»t^w    : 
Httrliich 


that  of  the  order  in  which  they  are  named — Muscovite 
or  potash-alumina-mica,  Phlogopite  or  magnesia- 
mica,  and  Biotite  or  iron-magnesia-alumina-mica. 
Different  varieties  of  Muscovite  are  distinguished 
by  their  colour,  and  are  as  follows  :  ruby,  obtained 
from  Bengal,  Nellore,  the  Nilgris,  and  Brazil ;  brown 
obtained  from  German  East  Africa  ;  yellow,  obtained 
from  Bengal ;  green,  obtained  from  Nellore,  German 
Rest  Africa,  and  Brazil ;  and  white  obtained  from 
Bengal.  Phlogopite  is  obtained  from  India,  Ceylon, 
Canada  and  Brazil.  Mica  occurs  in  veins  and  ordinary 
mining  methods  are  employed  in  working  it  ;  overhead 
Sloping  however,  is  advocated,  as  in  this  case  the  mica 
is  recovered  undamaged  by  wet.  The  imports  into 
this  country  in  1902  were  1,068  tons,  and  in  the  suc- 
ceding  year  1,011  tons,  with  an  average  value  of  ;£68 
and  ;^87  per  ton  respectively,  while  the  United  States 
for  the  same  years  tooK  878  and  802  tons. 

Endless  Rope  Haulage  in  India. 

The  last  annual  report  of  the  Chief  Inspector  of 
Mines  in  India,  states  that  endless  rope  haulage  is 
installed  at  three  coUeries,  viz.,  (i)  at  Warora,  in  the 
Central  Provinces ;  (2)  at  Jamadoba,  in  the  Jherria 
coal-field  ;  (3)  at  Raniganj.  At  Warora  the  tubs  are 
hauled  up  an  incUne  to  the  pit  bottom  only,  and  are 
taken  up  the  pit  in  cages.  At  Jamadoba  the  tubs 
are  hauled  right  up  two  of  the  main  inclines  to  the 
surface  and  on  to  the  screens.  This  installation  is 
(juite  new,  and  it  will  be  interesting  to  see  how  it 
compares  with  the  usual  main  rope  haulage  out  of 
inclines,  (i)  with  regard  to  the  comparative  cost, 
and  (2)  with  regard  to  the  comparative  amount  of  coal 
which  can  be  raised  at  one  incline  per  day.  It  is 
possible  that  the  endless  rope  may  prove  to  be  the 
best  method  of  deaUng  with  a  large  output  from  one 
incline.  The  endless  ropes  haul  out  of  the  side  levels 
as  well  as  up  the  incUnes,  the  branch  being  worked 
off  the  main  rope  by  clutch  gearing.  And  there  are 
also  two  landings  or  attaching  points  in  the  No.  4 
incline.  The  tubs  are  attached  to  the  ropes  by  means 
of  a  simple  and  effective  clip  that  automatically 
releases  the  tubs  at  the  ends  of  the  incUnes.  The 
inclination  of  the  seam  is  i  in  8,  rope  speed  two  miles 
an  hour,  and  the  plough  steel  wire  ropes  are  zi^in^ 
in  circumference.  The  driving  pulleys  are  the  Thorn- 
cUfie  clip  type,  8  ft.  diameter.  In  the  incUnes,  self 
acting  stop-blocKS  have  been,  or  are  being,  fixed  at 
intervals  of  50  ft.  to  arrest  any  nmaway  full  tub  \that 
has  from  any  cause  become  detached  from  the  ropes. 
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pROFESSOR  W.  ROBINSON,  chief  of 
the  mechanical  and  electrical  engineering 
department  of  the  University  College  of  Not- 
tingham, was  born  at  Burt,  near  Londonderry, 
December  28th,  1858.  He  was  educated  at 
the  Academical  Institution,  Londonderry,  at 
the  Magee  College,  Derry,  and  in  1876  he 
matriculated  at  Queen's  College,  Belfast.  After 
two  years  of  study  in  the  Faculte  des  Sciences, 
University  of  Geneva,  he  completed  the  three 
years*  course  in  civil  and  mechanical  engineering 
at  Belfast. 

In  1881  he  graduated  as  Bachelor  of  Engineer- 
ing, civil  and  mechanical.  At  this  degree 
examination  he  secured  first  place  in  the  Queen's 
I'niversity  of  Ireland  in  the  engineering  subjects, 
and  also  in  mathematical  physics,  chemistry, 
geology  and  mineralogy.  He  was  awarded  first- 
class  honours,  with  the  gold  medal  and  first 
Peel  prize.  an<l  subsequently  the  senate  of  the 
upiver^ity  conferred  upon  him  the  honorary 
degrer  of  Master  in  Engineering. 

After  graduation,  Mr.  Rcbinson  was  engaged 
in  practical  engineering  work  in  Ireland.  In 
i8Sj  he  became  assistant  to  Professor  Perr\> 
in  London,  Before  the  City  and  Guilds  of 
London  Technical  College,  Finsbury.  was 
oivned  in  i88j,  he  was  appointed  chief  assistant 
in  the  department  of  Mechanical  Engineering 
and  applied  Mathematics,  At  the  end  of  about 
two  years  he  resigntni  bis  post  for  the  puri>ose 
of  gaining  more  exjHnience  in  practical  engineer- 
ing, and  again  entered  the  sersice  of  Professcrs 
Ayrton  and  Perry,  .vho,  at  that  time,  were 
carrying  on  a  large  practice  as  consulting  and 
manufacturing  engineers.  During  1886,  with 
the  same  object  in  view,  he  was  engaged  by 
Mesj>n>.  Latimer-Clark.  Forde.  and  Taylor, 
where  he  had  exjvrience  in  the  manufacture, 
testing,  and  laying  of  submarine  telegraphic 
cables.  He  wmt  on  the  West  African  cable- 
laying  e\|H\lition.  and  assisted  in  the  super- 


vision of  the  laying  of  various  sections,  lanHing 
and  testing  the  cable  after  its  completion. 

In  January,  1887,  Mr.  Robinson  returned  to 
the  staff  of  the  City  and  Guilds  of  London 
Technical  College  as  senior  demonstrator  and 
lecturer  under  Professor  Silvanus  P.  Thompson, 
in  the  Department  of  Electrical  Engineering 
and  Applied  Physics. 

In  July,  1890,  he  was  appointed  to  the  position 
he  now  holds  as  professor  of  engineering  at  the 
University  College,  Nottingham.  He  has  charge 
of  all  the  engineering  classes  of  the  Collie, 
and  has  arranged  systematic  courses  of  in- 
struction in  the  workshops,  laboratories,  and 
drawing   office. 

In  1890  Professor  Robinson  published 
'*Gas  and  Petroleum  Engines" — a  well- 
known  text- book  on  the  internal  combustion 
engine.  He  was  amongst  the  first  to  see 
in  the  modern  form  of  petroleum  oil  en- 
gine a  handy  self-contained  and  economical 
prime  mover.  In  1891  he  was  awarded  a  silver 
medal  by  the  Society  of  Arts  for  his  lecture 
giving  some  of  the  results  of  his  early  researches 
on  the  **  L'ses  of  Petroleum  in  Prime  Movers  "; 
and  at  the  Society's  request  he  delivered  a  course 
of  Cantor  lectures  on  the  same  subject  early  in 
1802.  Professor  Robinson  has  devoted  special 
attention  tc  the  development  of  different  types 
of  the  internal  combustion  engine,  and  has 
tested  and  reported  en  many  gas  and  oil  engines, 
j^trol  engines  for  motor-cars,  gas  producers, 
steam  be ilers,  dynamos,  and  electric  light  and 
power  installations.  He  is  often  consulted 
on  special  questions  concerning  internal  com- 
bustion motois  by  engineers  in  England,  Europe 
and  America. 

Professor  \V.  Rcbinscn  is  a  member  of  the 
Institution  cf  Ci\*il  Engineers,  a  memb^  of  the 
Institution  of  Mechanical  Engineers,  a  member 
of  the  Institution  of  Electrical  Engineers,  and  a 
Fellow  of  the  Physical  Society  of  London. 
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Sir  William  Preece  on  the  Navigation  of  the  Nile. 


^5^^^aHP2  Nile  has  been  very  much  in 
m  f^Wk  evidence  lately,  but  we  have 
m^SmJHk  ^^^^^^^  ^  great  deal  about  irriga- 
tion and  very  httle  about 
navigation.  Mr.  William  Preece 
has  brought  his  experience  of 
fifty  years  to  bear  ui)on  this  important 
aspect  of  the  Nile  question,  and  his  conclusions 
were  stated  in  the  course  of  a  valuable  paper 
contributed  last  week  to  the  Society  of  Arts. 

Sir  William  dealt  principally  with  the  question 
of  the  navigation  of  the  Nile  from  Assouan  to 
the  sea,  that  is,  the  regulation  of  its  currents, 
dei)tli  of  water,  channels,  and  banks,  so  that  the 
motion  of  its  boats  shall  be  i)ossible  in  all  times 
and  seasons  both  uj)  and  down  stream.  The 
Nile,  he  says,  is  virtually  embanked  from 
Assouan  to  the  sea.  It  is  practically  a  canal, 
and  should  l)e  treated  as  a  canal.  The  following 
paragraphs  briefly  summarise  his  views  : — 

The  chief  point  for  careful  consideration  appears 
to  me  to  be  not  only  tlie  control  of  the  water,  but  the 
control  of  the  silt.  Thirty  thousand  tons  of  valuable 
mud  arc  lost  in  the  sea  every  year,  and  the  rise  of  the 
l)cd  of  the  river  in  the  Delta  is  a  very  serious  question. 
Navigation  is  thus  checked,  but  the  remedy  is  at  hand. 
The  outlets  are  to  be  cleared  by  dredging.  More 
sediment  will  be  utilisctl  on  the  land.  Currents  will 
be  regulated  by  storage  and  barrage.  Floods  will  be 
under  better  management.  But  what  is  most  urgently 
needetl  is  the  protection  of  the  banks,  the  training 
of  the  river,  its  maintenance  in  well  defined  limits,  a 
'iepth  navigable  in  all  seasons,  and  a  call  on  Nature 
to  assist  man  to  regulate  this  precious  water  com- 
iri.-i:iicalion  for  his  daily  service. 

TI'j^  principal  problem  to  be  solveil  is  how  to  secure 
\lisi\  '.*;<:  Nile  shall  maintain  its  own  current  at  a 
xftaltr  velocity  than  that  which  causes  settlement 
antj  bo  uiajntam  the  depth  of  the  river,  and  how  to 
prevent  the  increase  of  this  velocity  so  as  to  save  the 
trviiwa  of  the  banks.  The  Assouan  dam  has  shown 
lit'w  to  do  It.  and  the  Wadi  Rayan  ap{.>ears  to  be  an 
t-:ji:ible  depression  to  enable  a  second  reser\-oir  of  the 
Svame  storage  capacity  to  l>e  installed.     It  is  a  matter 


under  discussion,  and  serious  objections,  geological 
and  tinaucial,  have  been  urged  against  its  adoption  ; 
but  let  us  hope  that  these  objections  will  disappear 
under  careful  scrutiny  an^l  survey,  for  no  more  eligible 
])()sition  could  ])ossibly  be  secured  for  such  a  desirable 
sclieme  to  supplement  the  Assouan  reser\'oir,  for  it 
would  reduce  the  evaporation  dilficulty  to  a  minimum. 

The  works  which  Sir  William  considers 
necessary  to  improve  the  navigation  of  the 
Nile  are  thus  detailed  : — 

1.  The  removal  of  obstructive  banks  and  shoals. 
It  has  been  found  in  the  Severn  that  the  removal  of 
shoals  (submerged  banks)  and  deepening  the  bed 
of  the  river  by  dredging  has  led  to  a  marked  increase 
in  the  flood  discharging  power  of  the  river.  The 
navigation  has  also  been  greatly  improved. 

2.  The  river  banks  in  certain  places  where  they  are 
subject  to  erosion  want  to  be  well  pitched  to  prevent 
this  erosion,  and  to  maintain  the  proper  direction  cf 
the  current.  An  admirable  system  of  pitching  is 
to  be  seen  near  the  landing  stage  as  Asyut. 

3.  Quays  want  to  be  built  at  all  towns  where  com- 
merce is  active,  goods  are  landed,  and  passengers 
embark  and  disembark. 

4.  Shadiifs  and  Sakias  require  to  be  abolished. 
especially  the  former. 

5.  Training  walls  are  neetled   to  direct  currents  in 
useful    directions.      The     following     conclusion     was  . 
adopted    by  the    Seventh    International    Congress   of     ' 
Navigation  at  Washington  in  1898  : — 

"  The  increase  oi  depth  efiected  by  dredging. 
combined  with  the  rectification  of  the  banks,  may, 
under  certain  circumstances  in  the  condition  of  the 
regime  of  a  river,  furnish  a  satisfactory  solution,  as 
shown  by  the  results  obtained  upon  the  Severn  in 
England." 

6.  New  lands  want  to  be  developed  by  the  deposit 
of  the  silt  and  by  the  dredging  of  the  river  on  reclaimed 
banks  and  places. 

A  word  as  to  ways  and  means  : — 

The  number  of  boats  of  all  classes  plying  exceed 
22,000.  The  o>\Tiers  of  22,000  boats  would  surely 
submit  to  a  small  taxation  of  £1  per  boat  per  annum 
to  secure  better  information  than  they  .have  now, 
and  some  attempt  at  buoying,  marking,  and  beaconing 
channels. 
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The  Underground  Electric  Railway 
Company's  Power 
Station  at  Lot's  Road,  Chelsea. 
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IX  a  former  article  ue  described  tlic  new  power 
station  at  Lot's  Road,  then  in  an  early  stage 
of  construction.  By  the  courtesy  of  the  British 
Westinghouse  Company  we  arc  now  able  to  present 
our  readers  with  views  of  the  completed  station, 
and  equipment-  It  is  destined  to  supply  energy 
for  working  the  whole  District  Railway  system,  and 
also  the  Baker  Street  and  Waterloo,  the  Great  Northem 
and  Brompton.  the  Charing  Cross  and  Hampstcad, 
and  the  Edgware  and  Hampstead  lines.  These,  in 
total,  amount  to  over  sixty-three  miles  of  track,  of 
which  the  District  Railway  supj^lies  about  forty,  and 
will  unitedly  represent  by  far  the  heaviest  and  densest 
trafiBc  of  any  electric  line.  The  now  practicalJy  com- 
pleted power  house  contains  60,000  h.p.  of  generating 
machinery,  covers  over  3*  acres  of  land,  including 
yards,  etc.,  and  has  cost  some  two  and  a  half  millions 
of  money.  The  site  upon  which  it  stands  measures 
on  the  water  frontage  r,ioo  ft.,  and  on  the  Lot's  Road 
Side  824  ft. 

The  size  of  the  building  and  the  plant  that  it  contains 
have  involved  the  grea  test  care  in  laying  the  foundations, 
wfaich  consist  of  about  220  concrete  piers  sunk  through 
strata  of  made  ground,  gravel,  and  sand,  to  the  London 
clay  at  a  depth  of  35  ft. 

At  the  eastern  extremity  of  the  ^ite  a  Ifirge 
barge  basin  is  situate<l,  the  function  of  which  is 
to  dock  the  barges  conveying  coal  or  other  materia! 
to  the  works.  Behind  this  is  the  oil  cooling  plant, 
and  on  the  western  extremity  of  the  site  a  large  bin 
for  containing  the  furnace  ashes  before  shipment* 
In  the  construction  of  the  buildings  little  less  than 
20<ooo  tons  of  ste^  have  been  used,  of  which  some 
6,000  tons  have  gone  to  the  main  framework. 

The  chimneys,  of  which  there  are  four,  arc  built 
on  the  Custodis  principle,  with  an  mternal  diameter 
at  the  base  of  19  ft,,  and  a  height  of  2/$  ft.,  and  are 
placed  symmetrically,  in  pairs,  in  the  boiler-house 
section,  about  a  quarter  of  the  length  of  the  building 
Irom  the  ends.    ,  '*••  • 

The    internal    arrangements   of    the    building,    which 


measures  453*  ft.  long  by  175  ft.  broad  and  140  ft.  high, 
are  shown  in  cross-section,  lig.  5,  The  caal  bunkers 
are  situated  on  the  top  floor,  the  capacity  of  which 
is  i$.ooiy  tons.  As  the  boilers  will  consume  some 
800  tons  of  fuel  daily  wiien  the  station  is  in  full  working 
order,  it  is  obvious  that  such  -a  capacity  is  necessary- 
The  coal  is  picked  up  from  the  barg<^  by  two  one- ton  grab- 
travelling  cranes,  and  after  lieing  weighed  is  carried  by 
bell  and  incline^J  conveyors  to  the  top  of  the  building. 
Here  it  is, deposited  upon  another  belt  conveyor,  whjch 
is  so  arranged  as  to  effect  its  distribution  to  the  several 
bunkers  in  any  desired  quantity.  As  an  alternative  to 
vvatei?tborne  coal, 'arrangements  have  been  made  to  obtain 
the  supply  of  fuel  from  sidings  of  the  West  London 
Extension  Railway  by  further  arrangements  that  bring 
the  coal  in  at  the  opposite  end  of  the  bunkers. 

The  ashes  from  the  hres  are  deilt  with  by  self 
dumping  buckets  running  on  rads  laid  under  the  ash 
hoppers  on  the  ground  floor.  A  storage  battery  loco 
motive  hauls  these  to  the  barges,  where  they  are 
unloaded  by  pneumatic  hoists.  Compressed  air  is 
t^scd  for  sundry  purposes,  including  the  operation  of 
the  barge  basin  gate  machinery,  capstans,  and  sundry 
Large  valves  in  the  power-house. 

The  boiler-house  contains  sixty -four  Babcock 
and  Wdcox  water-tube  boilers  supported  directly 
on  the  steel  framework  of  the  building,  and  space 
IS  left  for  the  installation  of  sixteen  more.  Each 
possesses  5,212  square  feet  of  heating  surface,  and 
is  provided  with  a  superheater  of  672  square  feet  area. 
They  are  divided  up  into  sets  of  eight,  the  number 
lequired  to  operate  each  turbine  unit  at  full  load. 
There  is  no  steam  connection  between  the  various 
groups,  except  in  one  case,  where  a  header  for  supplying 
steam  to  the  auxdiaries  is  fed  from  two  of  them. 
Chain  grate  stoking  gear  is  provided,  with  83  square  feet 
of  surface  for  each  boiler.  Economiserswith  10  ft.  tut>es 
are  groui>ed  behind  the  boilers  with  a  by-pass  due. 
and  the  total  pipe  area  installed  allows  1,540  square 
feet  of  fee<l  water  heating  surface  per  boiler. 

The  main  steam  piping  runs  down  the  boiler-house 
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side  of  the  dividing  wall  and  under  the  engine-room 
floor  to  the  turbines*  and  is  supj^licd  with  the  usual 
valves  and  water  pockets. 

In  the  engine-room  are  installed  eight  Westinghouse 
fiteam  turbine  generating  yets,  each  consisting  of  a 
turbine  of  some  /.^wj  b.h.p,,  coupled  direct  to  a  three- 
phase  alternator  ot  5^5tx>  kilowatts  caparity.  The 
former  are  of  the  Wcstinghouse  i^ingle  cylmder,  double 
flow  type,  and  are  designed  to  run  with  a  ste^m  pressure 
of  165  lb,  per  square  inch,  a  superheat  of  100  de».  F., 
and  at  a  speed  of  i  000  revolutions  per  minule.  They 
are  capable  of  sustaining  an  overload  of  50  per  cent, 
by  aid  of  automatic  by-passes,  and  are  extremely 
economical   in    steam    consumption. 

The  three-phase  We  sting  house  alternators  are 
oi  the  revolving  field  type  and  on  a  non-inductive  load 
will  supply  a  current  of  289  amperes  per  phase  at  a 
pressi^re  of  it.ootj  volts.  They  are  of  5,500  kilowatts 
capacity,  with  a  frequency  of  3 3" 3  per  second.  The 
revolving  held  is  a  solid  forging  of  Whjtworth  tluid- 
pressed  steel,  of  good  permeability,  and  is  wound  in 
the  usual  manner.  Ihe  armature  core  of  lantinatetJ 
iron  IS  supported  by  a  heavy  cast-iron  frame  divided 
horizontally,  and  is  wound  m  slots  on  its  inner 
suriace. 

The  four  exciter  units  consist  ot  an  Allen- British- 
Thomson- Houston  conibinationf  and  have  a  capacity 
ot  125  kilowatts  at  jj?  volts  when  running  at  375 
revolutions  per  minute. 

The  condensers  are  on  the  dry  vacuum  principle, 
with  separate  motor-driven  air  and  water  pumps. 
They  are  installed  in  pits  between  the  two  rows  of 
turbines  and  have  each  i  5  000  square  feet  of  cooling 
surface  which  is  ted  with  circulating  water,  conveyed 
through  66- in,  pipes  from  the  Thames.  The  cooling 
system  is  based  on  the  principle  of  the  syphon  and  the 
20  in.  centrifugal  pumps  have  simply  to  overcome 
the  friction  in  these  pipes»  The  condensing  equipment 
was  supplied  by  Messrs.  J.  H.  Simpson  and  Co, 

The  switch  gear  is  arranged  on  three  galleries  placed 
principally  across  the  north  side  of  the  engine-room. 
It  was  supplied  by  the  British  Thomson- Houston  Com- 
pany and  all  the  high  tension  switches  are  mo  tor- opera  ted 
by  means  of  a  low-pressure  circuit  controlled  from  a 
small  pilot  switchboard. 

The  main  were  supplied  by  the  British  insulated  and 
Helsby  Cables,  Ltd.,  and  are  laid  in  Doulton 
stoneware  ducts.  There  are  twenty-foiir  substations 
on  the  line  to  each  of  which  a  duplicate  feetler  is  run; 
six  ty-four  d  ucts  have  therefore  been  laid,  wh  ic  h  allow 
for  son;e  extension.  The  feeders  are  carried  through 
the  streets  to  the  EarTs  Court  station  of  the  District 
Railway,  which  is  the  nearest  point  to  Lot's  Road* 


The  substations  of  the  Metropolitan  District  Railway 
supply  direct  current  to  the  southern  half  of  the  Inner 
Circle,  and  to  a  very  wide  area  extending  from  East 
Ham  to  Hounslow  and  from  Sudbury  to  Wimbledon 
and  Richmond.  These  points  form  approximately 
the  bounds  of  the  Company,  and  are  all  primarily 
supplied  with  power  from  Lot's  Road. 

The  contract  for  the  whole  of  the  District  Railway 
substations  was  awarded  to  the  British  Westinghouse 
Company*  who  are  responsible  for  the  design,  manu- 
facture and  installation  of  all  the  buildings  and  plant. 


The  British  Association. 

The  South  African  meeting  of  the  British  Association 
opens  on  August  15th.  the  President-elect  being  Pro- 
fessor G.  H.  Darwin.  F.R.S.  -\mong  the  presidents- 
elect  of  the  various  sections  are  :  Mathematical  and 
Physical  Science:  Professor  A.  R.  Forsyth,  M..\.. 
Sc.D.,  F,R,S. ;  Chemistry:  T.  Beilby  ;  Geologv^ : 
Professor  H,  A,  Miers,  M.A,,  D.Sc,  F.R.S. :  Engineering  : 
Colonel  Sir  Colm  Scotl'Moncrie0.  G.C.SX,,  K.C.M.G., 
R.E.  Lectures  h^ve  been  already  arranged  by 
Professor  Arnold,  on  "Compounds  of  Steel'*;  Pro- 
fessor Ayr  ton.  on  **  Distribution  of  Power  "  ;  Professor 
Porter,  on  "  Mining  "  ;  Mr.  G.  W.  Lamplngh,  on  "  The 
Geology  of  the  Victoria  Falls  "  ;  and  Sir  Wilham 
Crookes.  on  "  Diamonds." 


it:  ;n: 
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FIG*  5.      lot's  road    tower     ST.^TION — CROSS  SECTION. 


Bv  Colonel   CunfLLo   (Spanish    Royal   Ai^tillerv). 

THE    WATERTOWN   ARSENAL* 
{Citniimmed  from  ^^age  235 J 


'  HIS  arsenal,  dedicated  to  the 
construction  of  carriages  for 
army  artillery  is  situated  in 
the  en\irons  of  Boston.  The 
same  abundance  of  space  as 
at  Water^iiet  is  observed. 
There  are  foundries  and  mechanicii*  shops » 
and,  apart  from  them,  the  famous  Emery  testing 
machine.  The  not  very  spacious  foundrj^  pos- 
sesses a  reverberatory  furaace  for  the  fusion 
of  the  coast  defence  carriage-pieces.  In  one 
of  the  mechanics*  shops  are  placed  vertical 
boring  and  turning  Niles  Company  mills  and 
other  machines  for  the  finishing  of  large 
pieces.  The  disappearing  carriage  for  the 
40-centimetre  gun  having  been  adopted,  the 
Watertown  Arsenal  has  begun  their  construction 
on  the  plans  prepared  by  Generals  Buffington 
and  Crozier,  of  the  Ordnance  Corps.  Some  atten- 
tion has  been  paid  to  the  forging  of  bronze  :  the 
experiments  started  years  ago,  having  been 
continued  during  1902  with  good  results, 
and  it  is  proposed  to  carry  them  on  until  the 
problem  has  been  solved. 

An  interesting  experiment  has  been  made 
with  thin  sHces  cut  from  a  hollow- hardened 
]>iece  to  discover  if  their  initial  tensions  could 
be    considered    as   an   exact    representation    ot 


The  conclusions 
I.  The  cut  slices 
the  metal  in  the 
internal   tensions. 


those  of  the  whole  piece, 
arrived  at  are  as  follows  : 
represent  the  condition  of 
whole  piece  as  regards  the 
and,  aj^proximately.  their  magnitude^  2.  The 
metal  in  the  centre  shows  an  initial  compression 
greater  than  that  indicated  by  the  slice.  In 
the  tests  this  difference  was  2-1  kilogrammes  per 
squ  a  re  m  i  1 1  i  m  e  t  re .  3 .  Longi  t  ud  i  n  al  com  pr  es  sions 
occurred  in  the  centre:  they  were  approximately 
75  per  cent,  of  the  tangential  tensions,  4.  The 
extremities  of  the  tubes,  owing  to  the  effect 
of  the  longitudinal  compressions,  took  a  bell- 
shaped  form.  5.  The  condition  of  the  metal 
in  the  centre  of  the  extremities  is  less  exposed 
to  longitudinal  tensions.  6.  The  run-over 
concludes  with  the  internal  tensions  of  all  kinds. 
7.  The  tension  disappeared  at  600  deg.  centi- 
giade  ;  at  450  deg.  half  only  disappeared.  8. 
The  disappearance  of  the  tension  is  effected 
without  producing  deformations  in  the  pieces. 

The     Watertown     Arsenal     has    constructed 
the  following  carriages  during  the  past  year  :— 

c/m, 
I  Disappearing  Carriage  of  30*5 
3  n  IT  n   ioo 

I  „     Barbette     ,,  ,.   30*5 

6  Howitzer  „  „    305 

I  H  n  u   25-0 

22  „  ,,  M    180 

Including  the  Pbtforms. 
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As  will  be  seen,  the  production  is  not  large, 
and  is  not  sufficient  to  mount  the  guns  made  at 
Watervliet,  but  Midvale  constructs  what  is 
lacking  for  coast  defence,  and  the  arsenal  at 
Rook  Island  completes  those  for  field-pieces. 

This  writer  was  not  permitted  to  visit 
the  last  mentioned  place,  but  it  is  one  of 
the  most  important  in  the  United  States  ;  as 
important,  if  not  more,  than  Watervliet ;  it 
employs  more  workmen,  and  is  not  confined 
to  one  class  of  manufacture :  harness  for 
artillery,  cavalry,  and  infantry,  small  arms 
and  rifles  being  made.  The  factory  turns  out 
225  rifles  daily.  In  a  word,  it  produces  all 
the  materials  required  by  a  soldier  in  time  of 
peace  or  war. 

SPRINQFIELD. 

The  Springfield  small  arm  factory  is  situated 
at  Springfield,  Massachusets,  and  presents  the 
same  external  characteristics  as  the  other 
national  establishments — ample  space,  well- 
kept  parks,  and  superb  edifices. 

The  series  of  reheating  furnaces  merit  special 
mention.  The  factory  receives  the  rifle  barrels 
incompletely  rolled ;  they  come  from  Midvale 
in  bundles  of  about  30  centimetres  in  length, 
and  are  then  rolled  to  the  length  required  at 
Springfield. 

There  is  nothing  out  of  the  ordinary  to  chronicle 
regarding  the  machine  work  on  the  barrels, 
but  the  excellence  of  the  machines  employed, 
chiefly  suppUed  by  Pratt  and  Whitney.  The 
stocks  are  made  by  copying  lathes  similar 
to  the  Blanchard. 

A  powerful  Corliss  engine  supplies  the  motive 
power  to  the  workshops  of  this  section. 

At  the  time  of  the  writer's  visit  the  Springfield 
factory  was  preparing  for  the  construction  of  the 
new  rifle  adopted  by  the  United  States  Govern- 
ment. This  rifle,  caUbre  '30  or  7*6  millimetres, 
possesses  the  following  ballistic  qualities : 
Weight  of  ball  14*25  granmies ;  weight  of 
charge  2*80  grammes ;  initial  velocity  701 
metres ;  velocity  at  915  metres,  292  metres ; 
muzzle  energy,  362  kilogrametres.    The  maga- 


zine holds  five  cartridges.  Total  weight,  450 
grammes  less  than  the  rifle  in  use  at  present. 

Springfield  turns  out  two  hundred  rifles  daily, 
but  as  this  production  is  not  great  enough  to 
arm  the  whole  of  the  army.  National  Guards 
and  volunteers,  in  a  short  time,  new  workshops 
are  being  added  to  those  in  existence  with  the 
intention  of  doubling  the  output.  If  the  225 
rifles  per  day  /nanufactured  by  Rook  Island 
are  added  to  this  number,  the  United  States 
Government  will  be  able  to  count  upon  625 
per  day  of  eight  working  hours. 

One  of  the  most  curious  experiments  at  Spring- 
field has  been  with  a  rifle  invented  by  Dr. 
Cole.  The  section  of  the  barrel  is  elliptical 
0*30  in.  by  0-31  in.,  and  the  incUnation  of  the 
rifling  is  one  turn  in  185  millimetres.  This 
rifle  was  found  to  be  of  greater  precision  than 
the  one  in  use  at  distances  above  300  metres. 
The  officers  on  the  Conunittee  made  further 
experiments,  and  then  came  to  the  conclusion 
that  the  greater  precision  was  not  due  to  the 
elliptical  shape  of  the  barrel,  but  owing  to  the 
incUnation  of  the  rifling. 

Springfield,  like  Watervhet  and  Watertown, 
takes  great  care  of  its  workmen,  and  spends 
large  sums  in  the  prevention  of  accidents. 
The  wealth  of  America  is  manifested  in  the 
mihtary  factories,  in  the  workshops,  the  ma- 
chinery, the  offices,  and  in  the  appearance  of 
the  workmen. 


PROFESSOR  HENRY  ADAMS. 

Professor  Henry  Adams,  M.Inst.C.E.,  etc.,  who 
recently  retired  from  the  City  of  London  College,  has 
been  appointed  by  the  President  of  the  Board  of 
Education  to  be  a  member  of  the  Board  of  Examiners 
at  South  Kensington  in  the  engineering  group  of 
subjects,  and  he  will  act  as  co-adjutor  with  Mr.  Slater, 
F.R.I.B.A..  in  dealing  with  the  subject  of  building 
construction.  Professor  Adams  has  been  for  some 
time  examiner  to  the  Society  of  Architects  in  building 
construction  and  materials,  and  chairman  of  the 
examination  committee,  superintending  examiner  to 
the  Institute  of  Sanitary  Engineers,  and  a  member 
of  the  Board  of  Examiners  of  the  Royal  Sanitary 
Institute. 
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BRITISH    COAL 


POSSIBLE  ECONOMIES  IN   PRODUCTION  AND  USE. 

{From  the  Report  of  the  Royal  Commission  on  Coal  Supplies.') 


II. 


THE    MANUFACTURE    OF    COKE. 

TN  this  industry  by  far  the  mast  important  step 
*  in  recent  times  is  recognised  by  the  Commission  to 
be  the  introduction  of  by-product  reco\*ery  ovens. 
Whether  it  will  pay  to  work  the  by-product  recovery 
process  depends  first  on  the  nitrogen  in  the  coal  re- 
coverable in  the  form  of  ammonia,  and,  secondly, 
on  the  volatile  matter  in  the  coal  recoverable  as  tar 
and  oils.  According  to  the  evidence,  i6  or  17  per  cent. 
of  volatile  matter  in  the  coal  probably  represents 
the  paying  minimum  worth  of  recovery. 

In  deaUng  with  a  coal  which  is  so  poor  that  it  viill 
not  pay  to  recover  the  by-products,  a  "  non-recovery 
retort  oven,"  is,  according  to  the  e\'idence,  the  more 
Economical.  The  yield  of  coke  is  good  and  the  ovens 
are  of  simpler  construction. 

It  used  to  be,  and  sometimes  is  still,  claimed  that 
the  old-fashioned  Beehive  ovens  give  the  hardest, 
brightest  and  best  coke.  The  prejudice  in  their  favour 
is,  however,  disappearing,  and  it  is  beyond  question 
that  these  ovens  are  most  wasteful,  the  >aeld  of  coke 
being  at  least  10  per  cent,  less  than  in  the  case  of 
retort  ovens. 

The  production  of  coke,  as  it  is  extensively  carried 
00  in  this  country,  without  full  utihsaton  of  the  volatile 
products,  was  condemned  by  all  the  witnesses.  In 
the  best  modem  practice  these  products  are  either 
burnt  in  flues  round  the  ovens,  or  are  separated  by 
cooling  into  liquids  and  gases,  the  latter  of  which  are 
used  for  heating  the  ovens  themselves.  The  surplus 
gas  can  be  used  for  the  production  of  power  under 
steam  boilers,  or  with  greater  advantage  in  gas  engines. 
Coke  oven  gas  is  a  rich  gas,  approximating  to  illumina- 
tingf  and  far  richer  than  producer,  gas. 

Various  methods  are  now  adopted  for  the  improve- 
ment of  the  coke  from  poorer  class  coals,  and  also  for 
the  coking  of  coals  hitherto  regarded  as  non-coking. 
The  most  important  of  these  methods  are  washing 
and  compression,  which  have  made  it  possible 
to  coke  many  coals  previously  considered  useless  for 
coking.  Compression  has  the  effect  of  increasing  the 
output  and  giv^  a  better  and  stronger  coke.  Coal 
which  will  not  coke  in  a  Beehive  oven  will  frequently 
do  so  in  a  retort  oven,  and  excellent  results  are  obtained 
^rom  the  admixture  of  a  fat  or  rich  coal  with  a  poorer 


coal.  The  addition  of  5  or  10  per  cent,  of  pitch  has 
also  been  found  to  be  effective  in  quick  ovens,  but  this 
method  is  too  costly  for  common  use. 

The  importance  of  the  extended  adoption  of  coking, 
continues  the  report,  cannot  be  exaggerated.  It  is 
one  of  the  methods  by  which  small  coal  can  be  rendered 
marketable,  and  in  some  districts  it  has  reduced 
the  waste  by  furnLshing  the  collieries  with  an  outlet 
for  the  small  coal,  without  which  outlet  it  is  doubtful 
whether  they  could  have  been  carried  on. 

MANUFACTURE  OF  BRIQUETTES. 

Hitherto  this  industry  has  been  mainly  confined 
to  South  Wales,  where  the  small  coal  made  in  the 
screening  and  in  the  transit  of  the  best  steam  coal, 
is  mixed  with  8  to  10  per  cent,  of  pitch  and  converted 
into  briquettes.  Large  quantities  of  similar  small 
steam  coal  are  exported  to  the  Continent  for  the 
same  purpose.  Of  the  value  of  these  briquettes  as 
fuel  there  is  no  doubt,  and  they  are  extensively  pur- 
chased by  the  Royal  Navy  as  a  reserve  stock  in  hot 
climates,  where  they  are  said  to  deteriorate  less  than 
Welsh  coal.  In  England  and  Scotland  briquettes  are 
seldom  made,  probably  because  there  is  a  good  market 
for  small  coal.  There  is,  howevci,  every  reason  to 
anticipate  that  in  the  future,  they  will  be  more  largely 
used  for  steam  and  domestic  purposes,  and  there  appears 
to  be  a  good  field  for  the  discovery  of  a  suitable  binding 
material ;  pitch,  which  is  the  chief  binder  at  present 
being  rather  too  smoky  for  domestic  purposes,  and 
also  high  in  price. 

The  evidence  points  to  the  conclusion  that  a  suitable 
briquette  plant,  if  well  managed,  should  pay  in  con- 
nection with  a  colliery ;  at  present  the  briquette 
factories  in  this  country  are  mostly  situated  at,  or 
near  docks.  Suggestions  have  been  made  that  partial 
distillation,  in  addition  to  washing  and  cleaning, 
would  give  a  much  wider  choice  of  material  foe  the 
manufacture  of  first-class  briquettes,  and  that  coal  and 
oil  might  be  used  in  combination  so  as  to  form  briquettes 
of  good  calorific  value  out  of  inferior  coaL 

Summing  up  this  section  of  the  evidence  the  Com* 
missioners  opine  that  seams  which  cannot  now  be 
worked  at  a  profit,  will  in  the  future  be  rendered 
profitable  by  washing,  sorting,  coking»  briqnetting 
the  coal,  or  converting  it  into  gas,  and  that  no  mall 
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coal  need  be  left  in  the  mine.  It  has  been  proved 
that  large  quantities  of  the  best  Welsh  steam  coal  are 
left  underground  in  the  form  of  *'  small/'  solely  because 
under  present  conditions  it  does  not  pay  to  bring  it 
out.  It  appears  that  much  of  this  "  small,"  although  it 
is  frequently  dirty,  is  of  similar  quality  to  that  now 
made  into  briquettes  in  South  Wales,  and  we  look  to 
washing  and  briquetting  as  one  of  the  available  methods 
by  which  such  coal  can  be  brought  out  and  sold  to 
advantage;. 
■OONOMIKS     IN      TRANSPORT      FROM     THE      COL- 

LIBRIBS     TO     THE     USERS    THROUGHOUT    THE 
UNITED    KINQDOM. 

A  few  witnesses  suggested  that  the  rates  charged 
in  some  districts  for  the  carriage  of  coal  are  unreason- 
able. Whether  that  be  so  or  not.  the  Commissioners 
will  not  attempt  to  say  without  a  full  inquiry  into 
the  circumstances,  but  the  opinion  of  other  witnesses 
was  that  the  railway  rates  in  this  country  generally 
were  not  unreasonable  having  regard  to  all  conditions. 

It  was  suggested  that  the  use  of  larger  wagons 
and  engines  would  eflfect  a  saving  both  to  the  Railway 
Companies  and  to  the  colliery  owners,  but  it  was 
admitted  that  large  wagons  would  not  be  applicable 
to  the  whole  coal  trade,  and  in  many  cases  would 
involve  costly  alterations  in  the  pit-head  arrangements 
Even  if  these  suggestions  were  carried  out  it  does  not 
follow  that  there  would  be  any  material  reduction 
in  the  cost  of  transport. 

The  evidence  points  to  a  future  extension  of  central 
power  stations,  and  the  generation  and  transmission 
of  power  upon  a  large  scale.  If  such  stations  were 
established  in  close  proximity  to  the  collieries,  there 
would  be  nothing  to  pay  on  the  coal  in  the  way  of 
railway  rates,  and  the  question  would  then  be,  not 
the  cost  of  the  transport  of  coal  but  the  cost  of  trans- 
mission of  power. 

Canals  are  but  little  used  in  this  country  for  the 
conveyance  of  coal.  The  evidence  shows  that  this 
is  partly  due  to  shortness  of  water  and  partly  because 
the  railways  afford  a  more  direct,  rapid  and  convenient 
means  of  transport.  The  Aire  and  Calder  Canal  has, 
however  proved  of  great  advantage  to  the  Yorkshire 
coalowners,  especially  for  their  shipping  trade,  and 
on  the  Continent  in  recent  years  great  developments  of 
the  canal  systems  have  been  undertaken  with  a  view 
to  affording  cheap  water  carriage. 

ECONOMIES    IN    USB, 

Coming  to  the  vastly  important  subject  of 
economies  in  use,  the  Commissioners  draw 
particular  attention  to  Mr.  Beilby's  interesting  calcu- 
lation that  out  of  an  annual  consumption  of  from 
143,000,000  to  168,000,000  tons  of  coal  in  this  country 
there  is  a  possible  saving  of  from  40  to  60  million 


tons.     How  these  economies  may  be  effected,  and  the 
difficulties  standing    in   the  way  of    their    extensive 
adoption,  are  indicated  under  several  heads,  the  first 
being  concerned  with  the  production  of  power. 
GOAL    WASTED    IN    STBAM    RAISINa 

Mr.  Beilby  has  estimated  that  about  52  million 
tons  of  coal  are  annually  converted  into  steam  power 
at  mines  and  factories  in  the  United  Kingdom,  and  it 
is  generally  agreed  that  the  consumption  of  coal 
per  i.h.p.  per  hour  is  on  an  average  about  5  lb.  When 
it  is  stated  that  the  consumption  of  coal  per  i.h.p. 
per  hour  should  not  exceed  2  lb.,  and  might  even  be 
less,  the  waste  and  extravagance  of  our  methods  of 
raising  steam  will  be  realised.  It  is  true  that  improve- 
ments and  economies  have  been  going  on,  especially 
during  the  last  twenty-five  years,  and  according  to 
the  evidence  there  is  now  very  little  hope  of  improve- 
ment upon  the  best  type  of  modern  steam  engines ; 
but  it  is  said  that  if  all  steam  engines  were  as  efficient 
as  the  best,  50  per  cent,  of  the  coal  now  used  for  steam 
raising  might  be  saved.  The  use  of  oil  and  gas  engines 
is  increasing,  but  for  greater  economy  we  must  look 
to  the  general  installation  of  central  power  stations. 

It  is  beyond  question  that  colleries  are  extremely 
wasteful  in  the  consumption  of  coal,  and  it  was  stated 
by  one  witness  that  if  the  whole  of  the  plant  of  the 
collieries  in  the  kingdom  were  modem  plant  of  the 
best  description,  the  consumption  of  coal  would  be  one 
half  of  what  it  is  to-day. 

FURTHER    SUQQESTED    BCONOMIBS. 

The  witnesses  stated  that  a  more  extended  use  of 
economisers,  automatic  stokers,  and  mechanical 
draught  is  desirable  for  greater  economy  and  a  careful 
and  systematic  analysis  of  chimney  gases  and  of  the 
ashes  from  the  furnace  was  advocated.  Important 
results  have  been  obtained  by  superheating  the  steam 
on  its  way  to  the  cylinder  and  economies  can  be 
effected  by  the  extended  use  of  exhaust  steam  for 
heating    purposes. 

Considerable  waste  now  goes  on  through  boiler 
incrustations,  owing  to  the  use  of  hard  water  for  raising 
steam.  Mr.  Maurice  Deacon  stated  that  an  incrusta- 
tion from  half  to  three-quarters  of  an  inch  thick 
caused  a  loss  of  20  per  cent,  in  power.  He  strongly 
advocated  the  use  of  water  chemically  purified,  but 
especially  the  use  of  condensers  as  the  most  economical 
and  effectual  manner  of  producing  good  boiler  water. 

The  Hon.  C.  A.  Parsons  stated  in  evidence  that 
steamers  fitted  with  turbines  give  superior  speed  and 
less  coal  consumption  for  the  same  speed.  There 
seems  to  be  no  limit  to  their  size,  but  with  a  small 
power,  say  under  200  h.p.,  they  cannot  be  worked  so 
economically. 
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In  this  country  an  enormous  quantity  of  waste  gas 
is  made  in  blast  furnaces,  of  which  insufficient  use 
is  made  at  present.  Some  idea  of  the  value  of  this 
source  of  power  will  be  given,  when  it  is  stated  that  the 
estimated  amount  of  waste  gas  is  equivalent  to  1,000 
h.p.  for  every  100  tons  of  pig-iron  made,  and  that  the 
estimated  potential  power  of  this  waste  gas,  if  it  were 
utilised  for  power  purposes  would  displace  and  save 
2  to  3  million  tons  of  coal  annually — on  a  moderate 
estimate.  Most  of  the  difficulties  in  making  suitable 
engines  and  in  purifying  the  gas  seem  now  to  have 
been  overcome,  and  the  initial  cost  of  an  installation 
is  stated  to  be  approximately  the  same  as  that  of  a 
good  steam  plant,  but  the  evidence  points  to  a  great 
opportunity  of  utilising  a  source  of  power  which  has 
hitherto  been  practically  wasted. 

COKE    OVKN    QA8. 

The  value  and  waste  of  coke  oven  gas  have  already 
been  referred  to  in  connection  with  the  manufacture 
of  coke.  It  is  difficult  to  estimate  the  amount  of 
potential  power  from  this  source,  but  it  has  been  cal- 
culated that,  assuming  that  an  oven  is  carbonising  at 
the  rate  of  7  tons  a  day,  the  waste  gas  from  such  an 
oven  would  be  equal  to  about  40  h.p.  in  a  gas  engine. 

MANUPAOTURK  AND  UBK    OP  QA8  POR  QA8 
■NQINE8. 

Gas  engines  are  now  established  as  the  most  econo- 
mical of  heat  motors,  and  it  is  said  that  if  the  average 
steam  engine  and  boiler  installation  of  to-day,  with 
its  average  consumption  of  5  lb.  of  coal  per  h.p.  hour, 
were  entirely  replaced  by  gas  producers  and  gas  en- 
gines the  52  million  tons  of  coal,  which  it  is  estimated 
by  Mr.  Beilby  are  consumed  for  power  purposes  at 
mines  and  factories,  would  be  reduced  to  1 1  million 
tons.  The  possibility  of  this  enormous  economy 
seems  to  be  established  by  the  results  of  many  trials 
by  which  it  is  proved  that  power  can  he  generated  by 
gas  engines  in  almost  any  locality  and  on  almost  any 
scale  with  the  consumpition  of  i  lb.  of  average  slack 
per  i.h.p.  per  hour.  The  general  introduction  of  gas 
engines  and  the  use  of  producer  gas  could  not  there- 
fore fail  to  have  an  important  effect  upon  our  coal 
consumption. 

PRODUCER    QA8    PLANTS. 

According  to  the  witnesses  much  economy  of  fuel 
results  from  the  use  of  producer  gas  plants,  but  this 
depends  on  several  conditions,  especially  their  size 
and  their  load  factor.  The  fullest  economy  is  obtained 
in  large  plants  of  4,000  h.p.  and  upwards  with  recovery 
of   by-products,  in  which  case  the  cost  of  the  coal  is 


balanced  by  the  value  of  the  by-products ;  without 
recovery  of  the  by-products  it  does  not  pay  to  put 
down  plant  for  bituminous  coal  of  less  than,  say 
100  h.p.  It  would  be  difficult  to  exaggerate  the  im- 
portance of  the  development  of  these  gas-producing 
processes,  which  are  said  to  have  rendered  practicable 
the  utilisation  of  inferior  coal,  and  have  thus  enor- 
mously increased  the  available  resources  of  the  country. 

WATER    QA8. 

It  is  in  evidence  that  water  gas  is  a  very  convenient 
fuel,  if  it  is  possible  to  obtain  an  ample  supply  of 
suitable  coke  at  a  sufficiently  moderate  price.  Com- 
pared with  producer  gas,  it  has  from  2  to  2^  times  the 
calorific  power,  and  being  practically  undiluted  with 
inert  constituents,  it  can  be  distributed  in  smaller  pipes. 

POSSIBLE    SUBSTITUTES    POR    COAL. 

Under  this  heading  the  Commissioners  considered  : 
(i.)  alcohol;  (ii.)  natural  gas;  (iii.)  oil;  (iv.)  water 
power;  (v.)  windmill  power  ;  and  (vi.)  peat.  They  are 
convinced  that  coal  is  our  only  reliable  source  of  power, 
and  that  there  is  no  real  substitute.  There  are,  however, 
some  possible  sources  of  power  which  may  slightly 
relieve  the  demand  for  coal. 

PRODUCTION    AND    TRANSMISSION    OP    POWER. 

Before  passing  away  from  possible  economies  in 
power  production,  the  Commissioners  refer  to  the 
sa\dngs  which  the  witnesses  anticipate  from  the 
increase  of  central  stations  for  the  generation  and 
production  of  power  in  bulk.  The  success  already 
attained  by  such  stations  in  .\merica,  on  the  Continent, 
and  in  the  United  Kingdom  makes  it  appear  probable 
that  in  towns  the  smaller  consumers  will  in  the  future 
obtain  a  large  proportion  of  their  power  in  this  way. 
It  is  also  said  that  central  pwjwer  stations  scattered 
over  the  country  wherever  a  source  of  power  is  available, 
be  it^coal,  water,  peat,  or  waste  gas,  will  attract  to 
themselves  large  users  of  power. 

For  all  purposes  where  it  is  necessary  to  transmit 
power  over  a  distance,  electricity  is  now  rapidly 
coming  into  use,  and  it  is  estimated  that  the  annual 
production  of  electricity  in  this  country  is  already 
something  between  500  and  600  million  Board  of  Trade 
units.  According  to  the  evidence,  with  an  ammonia  • 
recovery  plant  a  unit  of  electricity  can  be  produced 
at  about  •13d.  per  kilowatt  hour  working  with  a  gaS 
engine,  not  including  interest  and  rent,  and  hopes  are 
entertained  that  the  cost  may  be  still  further  reduced 
even  to  "lod. 

The  Commissioners  also  deal  with  possible  economies 
in  the  production  of  heat  and  light. 
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AN   ADVANCE   IN  CORE-FORHING. 


THE  usual  method  of  making  cores  for  light  pipes 
I.e..  rainwater,  soil,  or  hotwater  pipes,  with 
metal  J  in-  to  f  io.  thick,  is  with  hinged  core  boxes, 
the  moulding  sand  being  ground  and  prepared  for  the 
purpose.  A  square  bar  of  iron  runs  through  tlie  full 
length  to  support  the  core  when  lilted  from  the  core 
box  to  the  mould  ;  hut  it  requires  much  skill  and 
considerable  practice,  and  the  core  w^hen  made  is 
fragile  and  easily  damaged.  The  method  for  heavy 
pipes,  i  in.  to  t  in.  thick,  and  4  in.  to  48  in,  diameter, 
is  to  strike  up  the  core  with  a  board,  first  w^inding 
hay  or  w^ood  wool  rope  round  the  core  barrel  (a  tube 
running  the  full  length  of  the  core),  and  covering  this 
with  clay  wash  or  loam,  in  which  horse  hair,  etc, 
is  used  as  a  binding  material.  It  is  a  slow,  cumbrous 
and  dirty  operation,  and  the  carting  away  of  the 
residue  accumulating  under  the  loam  boards  is  a 
source  of  waste  and  ej£i>ense. 


The  machine  illustrated  herewith  has  been  designed 
by  Mr.  W.  Jones  to  make  a  better  core  in  less  time, 
with  unskilled  labour,  at  half  the  cost,  and  it  is  suitable 
for  thick  or  thin  pipes  from  2  m.  to  20  in.  diameter. 
It  may  be  described  as  a  core  turning  lathe,  but  instead 
of  cutting  metal  off  a  revolving  bar  as  in  an  ordinary 
lathe,  the  steel  bar,  about  1 1  ft.  long,  fixes  (by  its 
reciprocating  motion)  the  sand  on  the  core  barrel  as  it 
revolves,  thus  making  a  perfectly  true  core  with 
ordinary  moulding  sand,  the  thickness  of  the  sand 
varying  from  ^  in.  thick  on  a  2  in,  core  barrel,  to  J  in, 
thick  on  a  12  in.  core  barrel. 

The  machine  consists  principally  of  the  lathe  bed, 
15  ft.  long,  two  adjustable  carriages  for  carrying  the 
core  barrel,  the  head  stock  with  driving  spindle  for 
revolving  the  core  barrel,  and  a  steel  reciprocating 
bar  shaped  to  suit  the  required  core,  which  is  dnven 
by  an  eccentric  from  the  main  driving  shaft.     AIJ  the 


THE  JONES   PATENT  CORE-KORMINU    MACHINE. 


A,  Adjustable  Shelf  for  carrving  sand.  B.  Bar  {steel  reciprocal  in  ji^)  shaped  to  suit  straight, 
socket,  taper  or  bell-mouth  cores.  C.  Core  on  core-baireL  C  I.  Collars  siinie  diameter  as  retjuircd 
core.  C2.  Carriage  with  roller  bearings,  to  carry  core-barrel,  adjusted  vertically  by  means  of  ravk 
and  pinion.  D  Driver  (or  sliding  collar )  for  driving  core-barrel  E.  Eccentric.  Ex.  Eccentric 
rod.  F.  Fly  wheel  on  main  sh.i ft.  G.  Gear  (striking)  for  driving  belL  H.  Headstock.  L.  Legs 
to  carry  table  casting,  M.  Main  shaO.  M  i.  Main  shaft  brackets.  Pulleys  (fast  and  loose),  R. 
Rollers  lo  carry  reciprocating  bar.  R  i.  Brackets  for  ditto,  S,  Saddle,  with  adjustable  screw 
molion,  carrying  roller  bracket  and  sand  shelf.  T.  Table  or  bed.  W.  Worm  gear,  steel  worm  and 
wheel,  machine  cut  and  hardened. 
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Improved  Single  and  Double  Automatic  Motor 
Starting  Rheostats. 


pots  are  capable  of  quick  and  easy  adjustment,  the 
sand  boaxd  for  carrying  the  sand  being  placed  above 
the  reciprocating  bar  and  core  barrel.  The  bar  ts 
shaped  to  form  the  socket  at  one  operation,  and  two, 
three,  or  four  ditfercnt  diameters  can  thus  be  formed 
cm  one  auci  the  same  core. 

b         The  maciacie  is  belt  driven,  requiring  ^  to  j^  h.p. 

■  only.  The  paBeys,  8  in.  diameter,  run  300  revolutions 
per  minute,  the  reciproca^ting  bar  300  strokes  per 
minute-    TTie  core  barrel  revolves  six  revolutions  per 

I  minute,  betfig  driven  by  worm  gear. 
The  co«&  barrel  revolves  on  friction  rollers, 
which  are  raised  or  lowered  with  rack  and 
pinion  to  soit  the  varying  diameters,  the  sand 
board  and  reciprocating  bar  are  also  adjusted 
with   scrtiHr   motions   to   suit    any  diameter    of   core. 

r 

THE  Stnrtevant  Engineering  Comixmy,  Ltd.,  of 
147,  Queen  Victoria-street,  have  recently  added 
a  number  of  improvements  to  their  single  and  double 
automatic  motor  starting  rheostats. 

To  a  very  great  extent  the  conditions  which  cover  the 
design  of  a  lirst-classstartmgrheostat  have  altered  during 
the  past  two  or  three  years,  mainly  because  Corporations 
and  Supply  Companies  have  been  raising  the  voltages  of 
the  supply  and  ofiering  power  to  consumers  at  maximum 
voltages  not  previously  in  voguti.  Those  increased 
voltages  have  brought  alxiut  more  stringent  rules 
for  the  protection  of  their  network  and  their  customers. 
The  new  conditions  necessitate  new  types  of  motor 
starting  and  controlling  ajjparatus,  and  it  is  to  meet 
this  demand  that  the  "  Igranic  "  starting  switches 
liave  tieen  produced. 

The  points  necesaar^'  for  the  design  of  a  rehable 
rheostat  may  be  briefly  stated  as  follows :  There 
must  be  a  suflicient  number  of  contacts  to  ensure  an 
easy  acceleration  of  the  motor.  The  starting  rheostat 
must  be  provided  with  automatic  releases  to  protect 
the  motor  in  the  event  of  failure  of  the  supply,  or  ot 
overloading.  The  resistances  must  be  of  ample 
carrying  capacity,  and  must  be  so  arranged  that  there 
is  a  minimum  amount  01  ^^parking  between  the  moving 


about  two  to  three  minutes,   parallel  or  taper  cores 
being  made  with  equal  facility. 

We  are  informed  that  cores  of  any  length  from  10  in* 
to  to  ft.  can  be  made  at  the  rate  of  twenty  to  lorty 
per  hour,  and  the  coat  for  labour  about  Jd.  to  id,  per 
core,  suitable  for  pipes  cast  on  fla.t.  or  inclined  beds, 
or  vertically  in  pits.  Sand  and  water  only  are  required 
for  ordinary  cores,  no  hay  or  wood  wool  rope  beinj^ 
required,  but  for  brass  tubes,  or  for  heavy  cast  tubes 
to  be  cast  vertically,  a  special  facing  is  used,  to  prevent 
the  metal  from  cutting  away  the  sand.  The  waste  pipe 
from  defective  cores  is  necessarily  much  smaller 
than  when  made  on  the  ordinary  system,  and  the  fue 
requiretl  for  drying  is  also  less.  The  standard  size 
machine  is  lor  cores  for  pipes  9  ft,  lay,  the  cores  being 
about  10  ft.  lang,  but  machines  can  be  made  to  produce 
cores  20  ft.  in  length 


contact  and  tixed  contacts.  The  method  of  assembling 
the  resistance  should  be  such  that  repairs  in  case  of 
breakdown  can  be  easily  effected.  The  rheostat  should 
be  made  of  incombustible  material  throughout.  No 
solder  should  be  used  in  making  the  connections. 

The  resistance  box  should  be  no  arranged  that  in* 
spec ti on  of  its  interior  can  be  made  with  little  trouble. 
Ample  ventilation  should  be  allowed  to  prevent  any 
portion  of  the  starting  switch  overheating,  and  above 
all^  the  rheostat  should  lie  so  designed  as  to  give  a  high 
insulation  resistance  between  any  live  part  and  eartlu 

The  "  Igranic  "  starting  cheostat  consists  of  a  black 
enamelled  slate  front,  having  the  contacts,  between 
which  the  sections  of  resistance  are  connected,  mounted 
upon  it,  and  a  cast-iron  ventilated  resistance 
box. 

The  contacts  are  of  two  sorts:  (i)  The  button 
contact,  which  is  used  for  currents  not  e.xcee.ling 
y$  amperes  ;  and  (2)  the  renewable  contact,  which  is 
segmental  in  shape,  used  for  currents  exceeding  55 
amperes. 

The  rheostat  fronts  are  made  m  two  fait  eras,  one 
titted  with  automatic  no- volt  release,  which  allows 
the  contact  arm  to  return  to  the  off-posilion,  in  case 
of    failure    of   supply  ;     and    the    other    fitted    with 
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automatic  no-voltagf  release  and  overload  cutout,  the 
overload  coming  into  effect  when  the  current  cxcw^dH 

a    prwlctermined    amount.     The    front    is    i>rovidfd 


with  suitable  terminalis  for  taking  the  main  cables, 
and  a  terniuial  is  also  provided  fc»r  takin)<  the  con- 
necticu  from  tlie  shunt,  m  the  case  of  slum t -wound 
macliines,  to  the  no-voltage  release  coil. 

The  principal  jeature  in  connection  with  the 
"  Igranic  "  starting  rheostats  is  the  arrangement  of 
the  resistance  box.  The  slate  front  described  above 
is  screwed  to  a  cast-iron  box  and  insulated  therefrom 
by  means  of  insulating  washers  and  bushes.  The 
resistance  material  is  wound  upon  asbestos  tulles,  the 
asbestos  tubes  being  supported  by  specially -formed 
porcelain  insulators.  The  insulators  are  hrld  in 
specially -arranged  perforated  supporting  strips,  thus 
ensuring  a  very  high  insulation  Inflween  the  resisi.ince 


material  and  the  metal  box.     The  connections^  betmve 
the  contacts  on   the  slate   front   and   the   seirtioos 
resistance    are    made    by    means  ol    s|K»cially-foTOi€" 
vlips.  the  connections  all  bemg  matle  in  chambers 
either  end  of  the  resistance  box. 


There  are  no  intemal  connections  in  the  reststanc 
box.  and  every  joint  can  br  inspected  at  a  moment 
notice.  The  top,  bottom,  ^nd  sides  of  the  cast-ira 
resist;ince  \x>x  arc  covered  by  perforated  sheet  metal, 
held  in  position  by  spring  clips  at  the  comers.  It  is. 
therefore,  possible  to  open  up  and  inspect  the  resistance 
box  without  remo\^ng  a  single  strew,  and  without 
requiring  any  special  tools.  All  thai  has  to  be  done 
is  to  remove  the  spring  chps  from  the  comers^  take 
away  the  perforated  sheet  sides,  and  the  whole  of  the 
interior  is  expose<l  to  \'ievv. 


Figs.  I  and  2  show  the  open  type;  fig.  3  I  he  "semi- 
enclosed  t>attern,  provided  with  a  metal  cover  to  protect 
the  oiierator  against  contact  with  any  live  parts,  and 
fig.  4  the  totally-enclosed  pattern,  which  is  suitable  for 
positions  where  dnst,  etc.  would  intorlere  n-ith  th^ 
working  of  the  rtieostat. 

The  new  rheostats  can  be  adapte<t  for  senes,  shtmt 
or  com  pound -wound  motors. 
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LAUNCHES   AND   TRIAL  TRIPS. 


THE  Cambria,  a  cable  steamer,  which  has  just  been 
completed  by  Messrs.  Swan.  Hunter,  and  Wigham 
Richardson.  Ltd.,  ran  a  very  successful  trial  trip  on 
Tuesday,  January  31st.  The  steamer  has  been  built  to 
the  order  of  the  Telegraph  Construction  and  Maintenance 
Company,  Ltd.,  for  whom  the  same  builders  recently 
constructed  the  Colonia,  the  largest  cable  steamer  afloat. 
The  Cambria,  however,  is  a  much  smaller  boat,  and 
vnM  be  used  not  only  for  laying  new  cables,  but  also 
very  extensively  for  repairing  old  ones.  The  steamer 
is  classed  at  Lloyd's  100  Ai.  She  has  an  overhanging 
bow  and  stern,  on  which  are  fitted  the  cable  sheaves. 
and  in  her  holds  are  tanks  for  carrpng  cable.  Her 
engines  have  also  been  built  by  Swan,  Hunter  and 
Wigham  Richardson,  Ltd.,  and  consist  of  two  sets 
of  triple  expansion  engines,  which,  on  the  trial  trip, 
propelled  the  vessel  at  a  speed  of  13  knots.  The 
Telegraph  Construction  and  Maintenance  Company 
were  represented  by  Mr.  F.  R.  Lucas,  and  there  were 
also  present  Captain  Cato,  Mr.  C.  Slater,  and  Mr.  G. 
Scott,  N.A. 

The  new  coastguard  steamer  Squirrel,  built  and 
engined  by  Messrs.  Workman,  Clark  and  Co.,  Ltd., 
has  left  Belfast  for  Sheerness,  under  the  command  of 
Lieut.  E.  H.  Dobbin.  The  Squirrel  is  a  smart-looking 
steel  screw  steamer,  of  yacht-like  appearance,  with  an 
armament  of  two  three-pounder  quick-firing  guns,  and 
is  in  every  respect  fully  equipped  in  accordance  with 
the  Admiralty  requirements.  Comfortable  accommo- 
dation for  officers  and  crew  has  been  fitted  complete 
with  every  requirement,  while  ample  space  is  provided 
for  the  various  stores,  etc.,  required  in  the  coast-guard 
service.  The  machinery  consists  of  triple  expansion 
engines  with  all  necessary  auxiUaries,  including  steam - 
steering  gear  and  windlass,  steam  being  suppUed  by  a 
steel  multitubular  boiler,  working  at  a  pressure  of 
155  lb.  per  square  inch.  During  the  past  week  the 
vessel  has  undergone  a  complete  series  of  trials,  com- 
prising power,  speed,  steering,  gun  firing,  and  anchor 
trials  ;  also  stability  tests.  The  power  trials  included 
an  eight -hour  full  power  trial.  All  these  tests  were 
carried  out  most  successfully,  and  to  the  complete 
satisfaction  of  the  Admiralty  officers.     (See  page  282.) 

There  was  recently  launched  from  the  yard  of 
Messrs.  Palmer's  Shipbuilding  and  Iron  Company, 
Ltd.,  J?..rrow,  a  steamship.  The  Chama,  for  Messrs. 
Elder,  Dempster  and  Co.,  of  Liverpool.  The  Chama 
is  350  ft.  long,  48  ft.  broad,  and  23  ft.  4  in.  deep.     She 


has  been  designed  to  Hft  about  4,600  tons  dead  weight 
on  her  summer  load  draught. 

The  steel  screw  steamer  Bennie,  built  to  the  order  of 
Messrs.  Elder,  Dempster,  and  Co.,  for  their  West  African 
trade  from  Liverpool,  has  been  launched  from  the  East 
Shipbuilding  Yard,  of  Messrs.  Swan,  Hunter  and 
Wigham  Richardson,  Ltd.,  Wallsend-on-Tyne,  The 
vessel  is  of  the  following  leading  dimensions  :  Length 
over  all,  362  ft.  ;  beam,  extreme,  48  ft.  3  in.,  and 
depth  moulded,  32  ft.  to  shelter  deck.  The  vessel 
is  expected  to  carry  a  dead- weight  cargo  of  about 
4,600  tons  on  a  draught  of  21  ft.  The  machinery  hos 
been  constructed  by  the  Wallsend  Slipway  '  and 
Engineering  Company 

The  large  steel  screw  steamer  Harmonic  proceeded 
on  her  official  trial  trip,  after  adjusting  compasses 
in  Ha'-tlepool  Bay.  The  vessel  has  been  built 
by  Messrs.  Fumess,  Withy  and  Co.,  Ltd.,  Hartle- 
pool, to  the  order  of  Messrs.  J.  and  C.  Harrison,  Ltd., 
and  is  the  second  of  three  sister  ships  for  the  same 
owners.  She  is  over  335  ft.  in  length,  built  on  the 
deep  -  frame  principle,  with  a  measurement  capacity  of 
264,126  cubic  feet.  The  main  engines  have  been  supplied 
and  fitted  by  Messrs.  Richardsons,  Westgarth  and  Co.. 
Ltd.,  Hartlepool. 

Messrs.  Archd.  McMillan  and  Son,  Ltd.,  shipbuilders, 
Dumbarton,  launched  recently  the  steel  screw 
steamer  Saint  Jerome,  the  second  of  two  which 
they  have  built  for  the  order  of  Messrs.  Rankin,  Gil- 
mour  and  Co.,  of  Liverpool.  The  moulded  dimensions 
are  :  Length,  345  ft.  ;  breadth,  47  ft.  6  in.  ;  depths 
24  ft.  9  in.  :  and  the  vessel  is  designed  to  carrj'  a 
dead  weight  of  5,500  tons  on  a  light  draft.  Machinery 
is  being  supplied  by  Messrs.  Dunsmuir  and  Jackson, 
Ltd.,  Glasgow,  for  a  sea  speed  of  10  knots. 

On  Monday  afternoon  the  6th  inst.,  Messrs.  Kopner  and 
Son,  Stockton-on-Tees,  launched  from  their  yard  a  steel 
screw  steamer.  Blacktor,  of  the  following  dimensions  : 
Length,  330  ft.  i  in.  ;  breadth,  46  ft.  ;  depth,  24  ft.  4  in 
The  vessel  will  be  classed  100  Ai.  at  Lloyd's,  and  is  built 
on  the  three-deck  rule,  having  one  deck  laid  and  clear 
holds,  full  poop,  long  bridge,  and  T.  C.  forecastle .  The 
vessel  has  a  double  bottom  for  water  ballast  on  the  cellular 
principle,  and  also  in  the  after  peak.  The  appliances  for 
loading  and  discharging  the  cargo  expeditiously  are  very 
complete  and  include  six  steam  winches,  steam  being 
supplied  by  a  horizontal  multitubular  donkey  boiler. 
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MECHANICS  OF  FLOUR  MILUNG. 


A  paper  on  this  subject  was  read  before  the  Civil 
and  Mechanical  Engineers*  Society  on  February  2nd, 
by  Mr.  A.  R.  Tatterrsall.  The  following  is  an  abstract  :- 

Much  of  the  controversy  amongst  milling  engineers 
has  waged  around  the  design  of  the  roller  mill  itself. 
The  essential  features  of  a  successful  roller  mill  have 
eventually  been  proved  to  be — first,  a  roll,  having  elastic 
levers,  which  would  keep  the  adjustable  roller  at  its 
woTK  and  at  the  same  time  allow  any  hard  or  metallic 
substance  which  might  get  between  the  rolls,  to  pass 
through  without  breaking  the  lever  ;  secondly,  bearings 
having  oil-circulating  arrangements  ;  thirdly,  chevron 
gears  to  maintain  an  exact  differential  speed  between 
the  two  rollers  working  together ;  fourthly,  a  reliable 
adjustment  to  ensure  an  even  pressure  along  the 
whole  surface  of  the  roll ;  fifthly,  an  even  dis- 
tributed feed  across  the  roll,  which  must  be  spread  out 
in  as  thin  a  stream  as  is  possible  ;  and,  lastly,  the  whole 
set  up  in  a  substantial  frameworK,  so  as  to  obviate 
any  tendency  to  vibration  and  offering  easy  access 
to  all  parts  requiring  adjustment  :  the  whole  so  placed 
that  the  machine  can  be  properly  ventilated  with 
the  dual  object  of  keeping  the  stock  cool  and  pre- 
venting the  escape  of  dust.  The  actual  grinding  surfaces 
are  made  of  chilled  iron  cast  in  an  iron  mould.  As 
these  rolls  are  used  in  flour  manufacture  for  two 
jmrpose.s,  "  breaks "  and  "  reductions."  to  make  a 
difference  in  the  metal  used  for  each  purpose  is  the 
best  practice,  and  for  this  reason,  that  the  *'  breaK  " 


rolls,  after  having  been  ground  true  on  the  emery 
wheel  are  fluted  or  grooved  by  a  special  tool  with  a 
slight  lead  or  spiral  twist  of  about  i  in.  per  i  ft.  in 
the  length  of  the  roller  to  break  open  the  wheat  as  it 
passes,  whereas  the  "  reductions "  or  grindings  of 
the  semolina  are  made  on  entirely  smooth  surfaces  so  that 
the  .metal  composing  the  casting  may  be  denser 
and  harder.  The  cast  roller  is  hollow  in  the  middle, 
but  each  end  is  cored  so  as  to  require  boring  to  receive 
the  spindle,  which  is  turned  slightly  thicker  than  the 
hole  left,  so  that  the  spindle  is  forced  into  its  place 
by  means  of  hydraulic  power,  and  is  not  keyed  on. 
Experience  has  shown  this  to  be  the  only  satisfactory 
method  of  securing  the  spindle.  Another  feature 
to  be  pointed  out  is  that  the  two  rollers  running  in 
contact  are  revolving  at  differential  speeds,  250  to 
icx)  for  "  break  "  or  grooved  rolls,  and  250  to  200  in 
the  case  of  smooth  rolls.  This  differential  speed  is 
maintained  by  means  of  chevron  gears,  working  in 
oil-tight  cases,  so  that,  when  in  operation,  they  are 
comparatively  noiseless.  The  rolls  are  now  generally 
placed  on  the  diagonal  method,  that  being  considered 
better  than  to  give  them  horizontal  setting  (fig.  2). 
Another  debatable  matter  in  connection  with  these 
rollers  is  as  to  which  roller  of  the  two  should  be  the  fast 
and  which  the  slow  roller.  It  is  obviously  mechanically 
correct  to  make  the  fast  roll  the  one  running  in  fixed 
bearings,  and  the  adjustable  roll  the  slow  running  one. 
but  in  the  case  of  rolls  shown  by  the  author  this  slower 
roll  is  placed  below  the  other,  so  that  the  pressure  is 
exerted  upwards  against  the  top  one  to  do  the  grinding 
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The  second  machine  of  importance  is  the  purifier 
(Ag-  3)  which  has  to  deal  with  all  the  semolina  and 
middlings  made  in  the  process  of  breaking  down 
the  wheat  on  the  fluted  rolls.  After  the  little  flour 
has  been  dusted  away  this  semolina  is  graded  into 
several  sizes,  and  passes  on  to  the  several  purifiers, 
clothed  with  suitable  numbers  of  woven  silk  according 
to  the  size  of  the  stock  it  has  to  deal  with. 

This  purifier  consists  of  a  vibrating  sifter  D,  having 
a  slight  inclination  from  head  to  tail,  and  enclosed  in 
an  air-tight  frame.  A  fan  C  is  superposed  which  sucks 
or  draws  air  up  through  the  silk  covered  sieve,  taking 
with  it  all  particles  of  less  specific  gravity  than  the 
pure  stock  ;  the  latter  drops  down  through  the  silk 
•into  a  collecting  worm  F.  The  space  down  the 
sieve  is  divided  across  by  wooden  partitions,  to  each 
of  which  an  air  current  is  supplied  of  varying  strength, 
light  at  the  head  end  where  the  silk  cover  is  finest, 
and  heavier  at  the  tail  end  where  the  silk  cover  is 
coarser. 

The  air  as  it  passes  away  from  the  silk  to  the  fans, 
laden  with  the  light  impurities,  passes  through  a 
series  of  channels  E  E.  placed  quite  close  to  the  silk, 
and  after  passing  through  these  channels  expands, 
and  the  heavier  particles  drop  into  these  channels 
while  the  lighter  ones  pass  upwards  into  a  large  ex- 
pansion chamber  E  C,  and  are  caught  while  the  pure 
air  blows  out  at  the  mouth  of  the  fan  into  the  room. 


OVERHEAD  MAINS. 


SOCIETY  OF  ENGINEERS. 


Mr.  Nicholas  J.  West,  the  new  President  of  the  Society 
of  Engineers,  delivered  his  piesidential  address  on 
Monday  evening  last .  He  chose  for  his  subject  a  branch 
of  the  mechanical  side  of  engineering  more  particularly 
with  reference  to  the  historical  use  and  improvement 
of  pumping  and  marine  engines 

At  the  same  meeting  the  retiring  President,  Mr.  D. 
B.  Butler,  presented  the  premiums  awarded  for  papers 
read  during  the  year.  Ihe  President's  gold  medal  was 
awarded  to  Mr.  William  Edward  Storey  for  his  paper 
on  Condensing  Machinery;  the  Bessemer  Premium  of 
Books  to  Mr.  R.  G.  Allanson-Winn  for  his  paper  on 
Deep  Sea  Erosion  and  Foreshore  Protection ;  a 
Society's  Premium  of  Books  to  Mr.  A.  S.  E.  Ackermann 
for  his  paper  on  British  and  American  Coal-cutting 
Machines  ;  and  a  Society  s  Premium  of  Books  to  Mr. 
Frank  Latham  for  his  paper  on  Some  Recent  Works 
of  Water  Snpply  at  Penzance. 


At  the  meeting  of  the  Institution  of  Electrical 
Engineers,  held  at  Great  George  Street,  S.W., 
yesterday,  a  paper  by  Mr.  G.  L.  Addenbrooke  was 
on  the  agenda:  "The  Value  of  Overhead  Mains  for 
Electric  Distribution  in  the  United  Kingdom,"  of 
which  the  following  is  an  abstract  : — 

On  the  Continent  and  in  America,  outside  considerable 
towns,  electric  transmission  has  almost  universally 
been  carried  out  by  means  of  overhead  mains.  Un- 
fortunately, until  recently  in  this  country,  officialism 
and  to  some  extent  public  sentiment  have  prevented 
the  employment  of  this  method  on  any  scale. 

Wiser  counsels  now  prevail,  and  it  is  now  possible  to 
consider  systems  of  transmission  of  this  character  in 
the  United  Kingdom,  and  it  becomes  of  practical 
importance  to  see  how  they  compare  with  underground 
transmission,  and  what  difference  their  employment 
may  make  in  the  policy  and  procedure  of  j>ower 
companies. 

The  tables  on  page  317  show  the  cost  of  overhead 
conductors  and  underground  mains  employed  under 
similar  conditions.  The  figures  must  be  regarded 
as  approximate,  as  so  much  depends  in  any  given 
case  on  the  amount  of  work  to  be  done,  the  locality 
and  other  conditions,  but  still  they  are  near  enough 
for  the  present  purpose.  The  costs  in  both  cases  are 
for  high-class  work,  and  this  applies  particularly 
to  overhead  work. 

An  inspection  of  these  tables  will  show  that  at 
6,000  volts  between  conductors  on  a  three-phase 
system  the  cost  of  the  overhead  conductors  is  about 
half  that  for  underground  cables.  If  the  voltage 
is  increased,  the  cost  of  the  overhead  line  only  rises 
slightly,  while  the  cost  of  the  cables  increases  more 
rapidly,  so  that  at  10,000  volts  the  cost  of  underground 
is  nearly  three  times  the  cost  of  overhead  transmissior. 
In  the  cost  for  the  overhead  transmission  a  fair  sum 
is  included  for  extra  poles  and  networks  when  crossing 
roads  or  places  to  which  the  public  have  access. 

In  these  tables  the  costs  of  overhead  conductors 
have  been  calculated  on  the  basis  of  a  single  set  of 
conductors  of  the  sizes  mentioned  on  a  pole,  but  when 
more  power  is  wanted  a  second  set  of  conductors  can 
usually  be  added  at  the  cost  for  copper,  insulators, 
arms  and  erection  only,  whereas  to  lay  a  second  cable 
will  cost  practically  as  large  a  sum  as  the  first.  Herein 
lies  one  of  the  great  advantages  of  overhead  distribution. 
Thus,  by  employing  overhead  conductors  a  power 
company  is  sinking  a  much  smpJler  amount  of  capital 
in  extending  its  mains  widely  during  its  early  stages. 
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OVERHEAD    MAINS.— THREE-PHASE   CABLES. 
On  the  Basis  of  One  Per  Cent.  Loss  per  Mile. 


PartlctUar*  oT  the  CoDducton. 

Carrylnf  Capacity  in  KUowatto  at 
tbefoUowliixVoltafcs. 

Capital  Cost  ol  Unc  complete  per  MUe. 

Capital  Cost  of  Unc  complete 

per  Kil«>ntatt  conveyed  per  MUe 

at  the  toUowing  VoltaKea. 

SiKOf 

CMn. 

SccUoo 
of  Cablet 

WeiCht 

per  Site 

intbe. 

tfiOO. 

S.ooa 

lovooa 

ia.ooa 

6.0001 

8.000. 

10.000. 

ia.ooa 

6.00a 

«.ooa 

10.00a 

ia.ooa 

3-7/18 
3-7/i6 
>-7/i4 
3-f^l6 

3 

•oiaga 

3 

3  X    a66 
ix    4M 

3  X    730 

J  X    I»^ 

81 
143 
aaa 
38» 

394 
680 

"5 

400 
615 
1.060 

3>3 
545 

887 
I.5J6 

£301 

i4M 

£*30 

£3it 
£^x% 

£^i 

£290 

j633« 
£4i3 

^j6o 

£30$ 
£347 
£*^ 

5«'- 

3ft'3 
17'- 
ai'. 

30'- 
ai-S 
16.'- 
"■4 

aa/- 
14/ft 
10'9 

8'a 

ifi/. 
11/3 

7/10 
5/ to 

UNDERGROUND    MAINS.— THREE-PHASE   CABLES. 
On  the  Basis  of  One  per  Cent.  Loss  per  Mile. 


Particulars  of  the  Conductors. 

Carrying  Capacity  in  Kilowatts  at 
the  following  Voltaces. 

Cost  of  Main  complete 

laid  and  jointed  at  the  follou-ing 

Voltages. 

Cost  of  Line  complete 

per  Kilowatt  conveved  per  MUe 

at  the  foUou-ing  VolUges. 

Steeof 
Cable*. 

Section 
of  Cables 

pvmt 

in  lbs. 

6,00a 

8.000. 

lo^ooa 

ia.ooa 

6.00a 

8.000. 

10.000. 

4 

ia.oto. 

6.000. 

8.000. 

10.000. 

ta.ooo. 

J-  7/18 
Jr-7/16 
*-7/l4 
3-19/16 

3 
•oiaoa 

3 

■06147 

.1  X    sM 

f*     4« 

3  X    730 
3  X  t»70 

8z 
U3 
aaa 
38a 

15a 
>54 

394 
680 

aas 

400 

615 

1. 060 

383 
545 
887 

».5a6 

:S490 
£5» 
^545 

£760 

£540 
£635 
£1660 
£858 

£678 
£7J5 
£77a 
i957 

£800 

£870 

£950 

£i.oso 

»ao  • 

73/- 
4V- 

4«V- 

7i'- 
50- 
34/- 
25- 

60- 
J6'. 
>5- 

18- 

.49/6 
3a/- 
ai/- 
I3'9 

Besides  the  lower  cost  per  mile  of  the  distributing 
system  with  overhead  mains,  and  which  in  many  cases 
would  make  the  difference  whether  a  supply  can  be 
given  profitably  or  not,  it  is  important  to  observe  also 
that  if  it  will  pay  to  carry  the  current  a  certain  distance 
by  underground  mains,  it  will  pay  to  carry  the  current 
nearly  twice  as  far  with  overhead  conductors  ;  which 
means  that  a  power  station  can  economically  supply 
current  over  about  three  times  the  area  which  would 
be  possible  with  underground  transmission  at  6.000 
volts,  and  if  the  pressure  is  increased  the  relative 
areas  show  a  still  greater  difference. 

It  is  also  important  to  bear  in  mind  that  overhead 
conductors  are,  comparatively  speaking,  free  from  the 
complicated  phenomena  known  as  resonance  effects, 
which  give  a  good  deal  of  trouble  on  underground 
circuits  and  have  been  the  cause  of  much  anxiety. 

There  is  no  reason  why,  with  overhead  distribution 
and  a  cheap  system  of  wiring,  such  as  is  in  use  every- 
where except  in  this  country,  all  these  smaller  centres 
of  population  and  the  outskirts  of  the  larger  towns 
should  not  enjoy  the  benefits  of  electric  light  and 
power  supply,  which  they  are  hardly  likely  to  do 
ior  another  twenty  years  without  this  system  of 
'distribution. 

It  is,  further,  worth  pointing  out  that  most  of  the 
local  distribution  abroad  is  at  no  volts.  With  240 
Volts,  feuch  as  we  use  largely  here,  the  problems  in- 
volved are  much  simpler. 


It  ought  to  be  the  function  of  power  companies 
to  feed  these  towns  and  villages  by  lines  of  overhead 
mains  radiating  twelve  to  fifteen  miles  in  all  directions 
round  each  power  station,  and  the  undertakings  being 
in  groups,  economic  and  effective  administration  .vould 
be  secured,  and  the  disadvantages  and  lack  of  efficiency 
of  separate  small  undertakings  would  be  avoided. 

That  there  is  a  large  field  open  for  future  work 
in  this  direction,  no  one  who  has  studied  the  question 
will  deny,  and  it  is  very  much  allied  to  the  question 
of  inter-urban  electric  railways,  in  which  so  much 
progress  has  already  been  made  in  the  United  States. 

In  conclusion,  the  author  refers  to  another  class  of 
overhead  electric  distribution  which  is  fast  attaining 
an  important  place,  namely,  distribution  at  very 
high  pressures  such  as  50,000  volts.  The  continued 
success  and  extension  of  such  installations  warrants 
them  being  considered  not  only  as  local  enterprises 
specially  arranged  to  meet  some  unusual  set  of  con- 
ditions, but  as  being  of  general  application.  When 
electric  distribution  is  effected  at  these  voltages, 
not  only  do  we  get  into  a  new  order  of  phenomena 
electrically,  but  economically  also.  The  capital  cost 
of  the  line  comes  down  to  from  is.  6d.  to  2s.  per  kilowatt 
conveyed  per  mile,  with  a  loss  of,  say,  one-fifth  of  i  per 
cent,  per  mile.  The  overhead  electric  transmission  of 
power  and  light  will  be  one  of  the  most  potent  factors 
in  developing  new  industrial  and  mining  regions  in  the 
next  twenty  or  thirty  years. 
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HYDRAULIC  PRESSING,  STAMPING 
AND  FORGING  MACHINERY. 

{Conitmud from  pa^e  264.) 


HYDRAULIC    PORQIMQ    PRBS8K8. 

Valves  are  generally  the  most  vital  portion  of  a 
press,  a  badly  designed  valve  being  a  source  of 
endless  trouble  and  expense.  In  a  slow  working  press 
for  low  pressures  the  valve  is  usually  made  of  the  screw 
down  type,  or  of  the  leather  packed  piston  type,  or  slide 
valve  type.  Beyond  i  ton  per  square  inch,  valves  are 
made  of  the  balanced  mitre  type  with  forged-steel  bodies 
and  heavy  phosphor  bronze  fittings.  In  a  large  press 
of  quick  action  and  heavy  pressure,  where  the  valves 
and  pipes  are  of  large  area,  it  is  necessary  for  the 
valves  to  be  hydraulic.illy  or  fluid  worked. 

Circumstances  determine  whether  the  motive  power 
shall  be  hand,  electric  or  steam. 

In  presses,  of  large  power,  say  of  500  tons  and 
upwards,  it  is  essential  that  ever>-  part  should  be  extra 
strong  and  rigid,  and  all  parts  with  a  low  stress- 
The  load  may  not  always  be  central  on  the  work,  for 
which  contingency  the  columns  are  usually  propor- 
tioned on  each  side  to  take  three-quarters  the  load 
with  very  deep  guides  on  the  crosshead  for  side  strains. 
In  presses  of  large  calibre  the  entablature  and  base  are 
often  built  up  of  cast  steel  girders  joggled  and  bolted 
together,  or  with  steel  hoop  shrunk  on  over  snugs 
to  take  any  side  stresses.  The  presses  are  operated 
in  different  manners,  one  method  being  to  have  a 
steam  accumulator  for  operating  the  lifting  cylinders, 
and  a  set  of  three-throw  hydraulic  pumping  engines  for 
pumping  direct  at  a  pressure  of  three  tons  per  squareinch 
into  the  press  cylinder,  the  main  ram  falling  by  gravity 
and  filled  with  water  from  an  overhead  tank.  With 
the  pumping  engine  system,  the  steam  consumption 
is  more  economical  than  with  direct  steam  drivers. 
In  a  large  forge  works  this  is  of  not  such  great  im- 
portance, as  the  waste  gases  from  the  heating'furnaces 
are  utilised  for  generating  steam.  Probably  for  which 
reason  the  steam  hydraulic  press  is  largely  used,  this 
type  also  having  the  advantage  in  first  cost.  A  descrip- 
tion of  its  working  may  be  interesting. 

The  squeeze  is  applied  by  means  of  a  steam-driven 
intensifier.  The  hydraulic  cylinder  of  the  intensifter 
is  connected  by  a  pipe  to  the  cylinder  of  the  press  and 
the  pipe  and  the  two  cylinders  are  kept  filled  with 
water  from  an  overload  tank  through  a  valve,  which 
opens  downwards  to  admit  water  from  without,  and 
closes  against  any  pressure  from  within  the  cylinders. 


MBTHOO    OP    WORKIMO. 

The  area  of  the  steam  piston  and  that  of  the  ram 
of  the  intensifier  are  so  proportioned  to  each  other 
that  a  pressure  of  steam  produces  a  pressure  3  tons 
per  square  inch  on  the  water  above  the  forcing  ram. 
To  scjuceze  the  forging,  the  workman  depresses  a 
hand  lever,  which  moves  a  valve  admitting  steam 
below  the  piston  of  the  intensifier.  causing  the  forcing 
ram  to  drive  the  water  into  the  cylinder  of  the  press : 
the  ram  and  crosshead  is  thus  moved  downwards. 
By  raising  the  lever  steam  escapes  from  below  the 
piston  of  the  intensifier,  when  the  piston  and  ram 
fall  by  gravity.  The  lifting  of  the  moving  head  of 
the  press  ife  actuated  by  two  cylinders  on  top  of  press  ; 
in  this  press  steam  instead  of  water  is  used  to  do  the 
lifting,  the  admission  of  steam  to  the  lifting  cylinders 
being  controlled  at  will  by  a  small  three  way  occk. 
which  enables  the  press  to  l)e  worked  in  two  distmct 
ways. 

In  the  usual  method  of  working,  the  pressure  of 
steam  is  maintaine<l  continuously  below  the  pistons 
of  the  hfting  cylinders,  thus  holding  the  head  up 
until  steam  is  admitted  below  the  piston  of  the 
intensifier,  which  overcomes  the  pressure  of  the  steam 
in  the  lifting  cylinders  and  drives  it  back  into  the 
boiler.  On  again  releasing  the  steam  from  below  the 
piston  of  the  intensifier  the  lifting  pistons  FegaiA 
their  jwwer  and  force  the  water  back  into  the  tqp 
of  the  intensifier.  but  as  the  quantity  contained  in 
the  pressing  cylinder  and  intensifier  with  their  con- 
necting pipe  remains  constant,  the  moving  head  of 
the  press  rises  and  falls  through  a  distance  due  to 
the  influence  of  the  pressing  and  hfting  cylinders. 
These  prevail  alternately  one  over  the  other,  the  rise 
and  fall  lietween  the  two  fixed  points  being  in  accord 
with  the  movement  of  the  workman's  hand,  thus 
squeezing  the  forging  and  permitting  it  to  be  moved 
along  after  each  stroke  ready  for  a  fresh  squeeze 
to  be  taken  on  a  new  part.  If  the  normal  stroke 
of  the  crosshead  is  insuflicient  it  can  be  made  to 
travel  through  a  second  and  lower  interval  by  merely 
turning  the  three  way  cock.  This  shuts  off  the  constant 
supply  of  steam  below  the  pistons  of  the  lifting 
cylinders,  with  the  result  that  the  head  remains 
stationary  ami  water  flows  in  from  the  overhead  tank, 
and  fills  the  vacant  space  left  by  the  forcing  ram  of 
the  intensifier.  Then,  as  soon  as  steam  is  admitted 
below  the  piston  of  the  intensifier.  the  press  head 
descends  through  a  second  interval.  This  action 
may  be  repeated  until  the  whole  available  stroke  ol 
the  presshead  is  used  up,  or  until  the  material  under 
treatment  offers  such  resistance  that  it  must  be  moved 
into  a  new  position  for  another  part  to  be  sqneeced. 
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FUEL  ECONOMY  IN  STEAM  POWER 
PLANT. 


There  was  an  interesting  discussion  on  M  ssrs. 
Booth  and  Kershaw's  paper  on  this  subject  at  the 
last  meeting  of  the  Institution  of  Electrical  Engineers. 

Mr.  John  C.  B.  Kershaw  opened  the  proceedings 
with  a  few  experiments  in  illustrations  of  the  paper. 
His  first  experiments  were  designed  to  show  the 
di£ferent  character  of  the  gases  given  off  when  using 
anthracite,  South  Wales  steam,  and  ordinary  Lanca- 
shire coal.  The  anthracite  contained  3*7  per  cent. 
of  volatile  matter,  the  South  Wales  steam  coal  12 
per  cent.,  and  the  bituminous  specimen  ^2  per  cent. 
He  next  illustrated  by  the  aid  of  a  candle  and  a  piece 
of  copper  wire  the  manner  in  which  a  cold  surface 
brought  into  contact  with  a  flame  robs  it  of  its  heat, 
and  then  showed  through  the  agency  of  a  wire  gauge 
and  a  Bunsen  flame  the  effect  of  a  cold  conducting 
surface.  It  remained  to  be  considered,  he  pointed 
out,  whether  scale  was  a  worse  conductor  than  boiler- 
plate iron,  and  another  experiment  was  designed  to 
show  the  relative  heat  conductivity  of  boiler-plate 
scale  and  oil  scale.  He  wished  to  emphasise  the 
importance  of  testing  the  flue  gases. 

Col.  Crompton  said  that  the  matters  discussed  in 
the  paper  were  of  the  first  importance  to  electrical 
engineers,  particularly  those  connected  with  power 
and  lighting  plant.  With  regard  to  the  question  of 
temperatures  of  flames  and  the  cooling  surfaces 
of  boiler  plates,  he  agreed  with  the  authors.  There 
was  no  doubt  that  a  great  deal  of  the  discredit  brought 
upon  water-tube  boilers  in  their  early  days  was  due  to 
mistakes  in  the  brickwork  setting.  The  ideas  of  some 
people  with  regard  to  smoke  consumption  were  limited 
to  passing  excess  of  air  through  the  furnace  and  thus 
producing  a  cooling  effect.  The  problem  was  to  prevent 
smoke  without  loss,  and  in  this  respect  the  author's 
remedy  was  the  correct  one.  It  was  a  question  of 
suitable  furnace  construction.  Then  there  was  what 
he  might  fairly  term  the  great  puzzle  of  thermal  storage , 
which  he  thought  was  going  to  be  one  of  the  great 
advantages  which  electrical  engineers  could  introduce 
into  stations  where  they  had  to  deal  with  a  peak  load. 
Thermal  storage  produced  economies  which  were 
quite  inexplicable  with  the  light  of  present  knowledge. 
It  was  not  a  question  of  getting  25  or  30  per  cent,  extra, 
bat  2QO  per  cent,  extra  gain  in  boiler  power  at  the  peak. 
The  problem  was  being  investigated  and  he  hoped  that 
in  a  year  or  two  the  electrical  industry  would  be  in 
possession  of  some  useful  facts  in  this  connection- 
Thermal  storage  had  reduced   coal   consumption   in 


a  station  which  was  previously  a  model  for  econo- 
mical working  in  other  respects,  by  the  difference 
between  4  and  2*9. 

He  differed  from  Mr.  Booth  in  his  hankering  after 
Lancashire  boilers.  With  the  water-tube  boilers 
t  he  furnaces  could  be  designed  in  a  manner  impossible 
with  the  Lancashire.  The  furnace  problem  was  a  fuel 
problem.  He  did  not  think  that  the  results  to  be 
obtained  with  the  inclosed  grate  were  at  all  comparable 
with  those  to  be  got  from  a  flat  grate  working  on  the 
chain  principle,  or  on  the  principle  which  propelled 
fuel  from  the  front  to  the  back  and  only  passed  it 
through  when  combustion  had  been  completed. 

To  the  question  of  superheated  steam  he  had  paid 
a  good  deal  of  attention,  and  the  views  he  held  were 
those  of  people  with  whom  he  was  not  ashamed  to 
be  in  company.  With  superheated  steam,  advantages 
were  obtained  the  whole  way  up  the  scale,  so  that 
1,000*'  F.  was  better  than  500  deg.  The  use  of  very 
highly  heated  steam  had  produced  results  which 
could  not  be  accounted  for  by  the  ordinary  third  law, 
and  the  only  explanation  was  that  former  knowledge 
was  incomplete.  Quite  apart  from  the  thermo-dynamic 
advantage,  it  had  been  pointed  out  by  Messrs. 
Callender  and  Nicholson  that  superheated  steam 
had  enormous  advantages  in  preventing  leakage  over 
sliding  surfaces.  With  regard  to  the  charge  made 
against  superheated  steam  of  scoring  and  cutting 
the  cylinder  it  only  needed  that  it  should  be  lubricated 
to  a  certain  extent.  With  steam  at  300  deg.  to  400 
deg.  above  the  saturation  point  consumption  could 
be  reduced  from  30  to  40  per  cent.  On  this  subject  a 
new  practice  could  be  built  up  with  steam  engineering. 
In  this  way  the  steam  engine  could  be  made  to  keep 
pace  with  the  internal-combustion  engine.  The  time 
would  come  when  steam  would  be  taken  at  1,000  deg. 
and  discharged  at  200  deg. 

Mr.  Boot  said  that  he  found  no  difficulty  in  separating 
the  grease  with  a  separator,  the  only  objection  being 
the  loss  of  5  per  cent,  of  water  in  addition  to  the 
ordinary  losses.  He  had  tried  the  heating  of  feed 
water  to  the  same  temperature  as  the  water  in  the 
boilers,  and  the  deposits  were  thrown  down  in  trays 
•arranged  for  the  purpose.  It  was  impossible  to  carry 
out  all  the  tests  suggested  in  the  paper  by  reason 
of  the  number  of  men  required.  Station  engineers 
looked  at  the  lbs.  of  coal  per  unit,  and  if  they  found 
the  consumption  going  up  they  then  looked  into  the 
matter.  They  were  compelled  to  regard  the 
coal  per  unit  test  as  a  sufficient  one.  He  was  sur- 
prised to  hear  Col.  Crompton  speak  against  Lancashire 
boilers  which  certainly  had  their  uses  in  an  electrical 
plant  where  there  were  variations  of  loads  and  where 
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steam  had  to  be  stored  ready  for  use  at  a  moment's 
notice. 

With  regard  to  refractory  furnaces  it  had  often 
been  a  surprise  to  him  why  some  makers  of  water- 
tube  boilers  continued  to  sell  boilers  designed  on 
bttcbarous  principles  as  far  as  fuel  combustion  was 
concerned.  The  question  of  the  kind  of  fuel  to  be  used 
was  to  a  large  extent  a  question  of  location  and 
carriage,  and  where  rates  were  high  it  was  cheap>er 
to  use  the  best  coal.  He,  personally,  had  never  got 
above  18  per  cent,  saving  by  the  use  of  superheated 
steam. 

Mr.  Halpin  did  not  believe  in  paying  fancy  prices 
for  coal,  as  the  extra  work  was  not  worth  the  extra 
price.  Inferior  coal  could  be  used  without  smoke 
and  to  the  best  possible  results. 

Mr.  Dale  said  that  at  Messrs.  Crosstield's  Works, 
Warrington,  owing  to  the  varying  hardness  of  the 
water  they  analysed  it  every  day.  They  had  obtained 
great  advantage  in  the  matter  of  superheating  by 
utilising  the  top  of  the  Lancashire  boiler,  usually 
covered  with  non-conducting  material,  as  a  heating 
surface  and  sending  the  gases  through  tubes  into 
the  superheating  chaml^r.  In  that  way  they  gained 
about  70  deg.  to  80  deg.  of  superheat.  The  arrange- 
ment had  been  in  use  for  several  years  and  worked 
satisfactorily. 

The  discussion  was  adjourned. 


An  8-ft.  steel  cliimney.  230  ft.  in  height,  has  just 
been  completed  and  will  be  erected  in  Mexico.  This 
will  l)e  the  highest  steel  chimney  in  America. 


The  orders  given  in  Januiiry  for  new  vessels  to  be 
built  on  the  Clyde  are  stated  to  equal  169,000  gross  tons, 
and  to  be  a  record  in  tonnage.  The  north-east  coast  ship- 
builders during  the  same  period  received  proportionately 
large  orders.  Belfast  claims  to  have  secured  210,000 
tons  of  new  work. 

Mr.  James  C.  Inghs,  general  manager  of  the  Great 
Western  Railway,  has  been  nominated  by  the  Council 
of  the  Institution  of  Civil  Engineers  as  one  of  their 
representatives  on  the  Engineering  Standards  Com- 
mittee, in  the  place  of  the  late  Mr.  John  Allen 
McDonald,  engineer-in-chief  of  the  Midland   Railway. 


It  is  a  significant  fact  that  to  the  1905  edition  of 
Garcke's  Manual  of  Electrical  Undertakings  and 
Directory  two  hundred  more  pages  have  been  added, 
bringing  the  total  vp  to  about  1,700  pages,  which  is  over 
four  times  the  size  of  the  first  volume,  published  in  1896. 
The  number  of  undertakings  about  which  particulars 
were  given  in   the  first   volume  was    two  hundred. 


now  that  figure  has  grown  to  close  on  2.400,  while 
the  amount  of  capital  issued  in  connection  with  these 
undertakings,  which  include,  of  course,  both  municipal 
and  joint-stock  enterprises,  has  risen  from  a  little 
over  ;£6i, 000,000  to  close  on  ;f 267 ,000.000. 


AM    KLBOTRIC    WIMDBR    FOR    THB    HAND. 

The  first  large  electric  hoist  adopted  for  deep-level 
developments  on  the  Rand  has  been  ordered  for  the 
Village  Main  Reef  Gold  Mine.  The  winder  will  be 
placed  at  a  vertical  depth  of  1,100  ft.  and  will  haul 
on  a  1,700  ft.  incline.  The  generating  plant  will  be 
of  900,  and  the  hoist  of  500  h.p.  Messrs.  W.  H. 
Allen,  Son  and  Co.,  represented  locally  by  the  Technical 
and  Commercial  Corporation,  Ltd.,  will  be  the  manu- 
facturers of  the  steaming  plant,  and  Eraser  and 
Chalmers,  Ltd.,  of  the  mechanical  parts  of  the  hoist, 
whilst  the  electric  installation  will  l>e  provided  by 
the  A.  E.  G.  Electrical  Company  of  South  Africa. 
The  three-phase  system  as  adopted  by  that  Company 
with  a  liquid  starting  resistance  will  be  used,  and 
it  is  expected  that  the  plant  will  be  at  work  in  about 
seven  months. 


OBITUARY. 

Mr.  Frederick  Gordon,  whose  death  is  reported  from 
Sunderland,  had  extensive  business  interests  on  the 
East  Coast.  He  was  managing  director  of  Johnasson 
Gordon  and  Co.,  Ltd.,  of  Newcastle,  the  East  Coast 
Engineering  and  Shipbuilding  Company,  Tyne  Dock, 
and  of  the  Gordon  Steam  Shipping  Company,  Ltd., 
London  and  Newcastle.  He  wsls  also  a  member  of 
the  River  Wear  Commission,  and  his  experience 
admirably  fitted  him  for  the  chairmanship  of  the 
Traffic  Committee  of  that  body. 

Mr.  James  E.  Ransome,  to  whose  death  reference  is 
made  elsewhere,  was  a  man  of  many  parts.  To  the 
engineering  puhUc  he  was  chiefly  known  as  the  head 
of  the  famous  Ipswich  firm,  founded  by  his  grandfather 
in  1789.  Mr.  James  Ransome  has  been  the  head  of 
this  undertaking  for  many  years,  and  he  worthily 
sustained  the  high  traditions  of  a  great  business.  It 
was  natural,  of  course,  that  his  name  should  have  been 
associated  with  the  Royal  Agricultural  Society,  and 
he  was  also  on  the  Council  of  the  Bath  and  West  of 
England  Society,  and  the  Agricultural  Engineers' 
.Association.  Nor  did  his  activities  end  here,  for  he 
played  an  important  part  in  Ipswich  local  a&irs, 
and  \^-as  intimately  associated  with  the  extension 
educational  fadUties  in  that  town.  His  death  at  the 
comparatively  early  age  of  sixty-six  is  a  matter  lor 
genuine  regret. 
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CONTRACTS    OPEN. 

^  .  Last  Dav> 

Uheiit,— Supply  of  fifteen  electric  cranes  for 
use  in  connection  with  the  docks.  Hotel 
de  Ville,  Ghent  ,,         ...      Feb.  13 

Bury,— Supply  and  erection  of  one  soo  k.w. 
direct-current  high-speed  generating  set. 
Mr.  S.  J.  Watson,  Electricity  Works,  Bury    Feb.  14 

Lagos.— The  Crown  Agents  for  the  Colonies 
invite  tenders  for  the  supply  of  steel  rails, 
tish-plates,  and  steel  sleepers  for  thirty 
miles  of  single  track.  Crown  Agenis 
Oftice,  Whitehall  Gardens,  S.W .,     Feh.  14 

Mancheat^p,-  Supply  and  erection  of  a 
main  switchboard,  auxiliary  distributiofi 
board,  etc  ,  for  car  repairing  works.  Mr. 
J.  M.  McElroy,  General  Manager,  Tram- 
ways Department,  s^,  Ficcadillvt  Man- 
chester ...        ...         .„         ,".         .,.       Ktib.  14 

Mertbyr  TydviL  —  Supply  of  between 
5,700  and  6,000  tons  of  cast-iron  pipes 
for  high-level  aqueduct,  valves,  etc.  Mr. 
George  F.  Deacon,  16,  Great  George 
Street,  Westminster,  SAV.,  or  Clerk, 
Town    Hall,   Merthyr  Tydvil Feb.  15 

Bournemouth. — Three  contracts  in  con- 
nection with  tramways,  (a)  Steel  grooved 
girder  rails  ;  (b)  permanent-way  construc- 
tion and  rail  bonding  :  (c)  wood  blocks 
and  granite  at  edging.  Mr.  F.  W.  Lacey, 
Borough  Engineer,  Bournemouth  ..      Feb.  15 

Newcastle-underaLry  me— Manufacture 
delivery  atid  erection  of  three  sets  of  gas 
engines  and  centrifugal  pumps  for  sew-age 
disposal  works.  Messrs.  Wilcox  .ind 
Kaikes,  63^  Temple  Street.  Birmingham...      Feb.  22 

F^ulham,  —  Supply  of  condensing  plant, 
boilers,  econo misers  and  stokers.  Mr. 
Arthur  J.  Fuller,  Borough  Electrical  and 
Consulting  Engineer,  Town  Hall,  Fulham     Feb.  22 

Chelmsford.— Pumping  machinery  includ- 
ing hi^rizoiital  gas-engine  and  a  vertical 
treble  ram -pump  to  raise  to,ooo  gallons  of 
water  per  hour.  Mr.  Jos.  Dewhurst, 
Engineer,  Avenue  Chambers,  Chelmsford,     Feb.  24 

Copenhageni— Supply  and  erection  of  a 
gasometer  of  a  capacity  of  200,000  cubic 
feet  per  hour  for  the  Lighting  Department 
of   the    Corporation.       Valby   Gasworks, 

Valby,  Copenhagen .'        ,.,         ...     Feb.  27 

Barcelonai— The  ♦'  Gaceta  de  Madrid  "  of 

January  li^th  contains  a  notice  calling  Un 

lenders  for  the  supply  and  installation  in 

the  sheds  of  the  Barccloneta  wharf  of  two 

transhipment    cars   for   platform  cranes. 

I  Conditions  of  conhact  and  plans  may  be 

I         inspected  at  the  ollices  of  the  Secretary  of 

'  the    Port    Administration,    Casa     Lonja, 

Barcelona       ...        ...        ..  ,„        ,,     March  i 

Jobanneshurg.— Supply  of  100  electric 
cars,  two  electric  water-cais,  five-ton 
grane^  car  traverser,  and  workshop  tools 
for  Municipal  Council 


StoHe  Newington,— Supply,  delivery  and 
erection  of  sub-station  plant  and  mains. 
Four-sec  tion  co  n  tract .  M  r.  W ,  F .  Lo  v  e  day, 
Borough  Surveyor,  Towm  Hall,  Milton 
r^oad,  Stoke  Newington,  S.E. 

Belgium. — The  *'  Bulletin  Commercial"  an- 
nounces that  the  Belgian  State  Railways 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  heating  apparatus 
in  the  central  vvorkahops  at  Mechlin. 
Particulars  ol  M.  Slaghmuylder,  Engineer- 
in-chief,  Station  du  Nord,  Brussels 


Lut  Qnf. 


March  » 


March  (> 
March  13 


March  6 


South  Shields.— Supply,  delivery  and  erec- 
tion of  the  lotto  wing  plant  in  connection 
with  the  electricity  supply  department  :— 
One  multitubular  marine  type  boiler*  two 
medium-speed  open-type  vertical  engines 
for  two  550  k  w.  direct  current  traction 
generators,  two  500  k.w.  direct  current 
generators  and  traction  switchboard,  Mr. 
J.  H.Cawthra,  Borough  Electrical  Engineer  March  13 

Madagascar. — Plant  and  machinery  are 
rcipnrcd  for  the  establishment  of  a 
pumping  station  at  Majunga,  Madagascar. 
Particulars  may  be  oblaintd  fruin  the 
Minister  of  the  Colonies,  4,  Rue  Jean  Nicot, 
Paris — 

Chile' — News  has  been  received  at  the  Com- 
mercial Intelligence  Branch  of  the  Board 
of  Trade  from  tlie  Briti.sh  Vice-Consul^ 
at  Santiago  (Mr.  A.  C.  Kerr),  notifying 
that  tenders  for  the  Valparaiso  harbour 
w^orks  will  be  opened  in  April,  It>j6, 
Specilieations  will  be  sent  to  the  various 
Chilian  Legations  hi  Europe  and  the 
C ni ted  States ..         .  ...  ...  Apr.  J906 


COMING   CONTRACTS. 

liammeramith.— The  London  County  Council  has 
sanctioned  the  borrowing  by  the  Borough  Council 
of  £^^A^^  for  electric  supply  purposes. 

Hull. — A  sum  of  /'i6,cx>o  will  be  speit  during  the 
ensuing  financial  year  on  electrical  engineering 
works, 

Macclesfield.— A  proposal  is  being  put  forward  to 
borrow  a  sum  of  / 10,000  for  electric  supply  purposes. 

W  a  He  field  p— The  Corporation  has  under  consideration 
a  scheme  which  involves  the  spending  of  _^'il^,oou 
on  electric  supply  pUmi. 

Sunder  land. — Application  is  being  made  for  a  loan 
of  £i5,o*M>  for  additional  electric  supply  plant. 

Western  Valleys  (Mon*)— It  is  intended  shortly 
to  advertise  lor  tenders  tor  sewatje  works  at  an 
estimated  cost  of  about  jf  257, 000. 

London. — The  City  and  South  London  Railway  is 
about  to  invite  tenders  for  the  conbtriiction  of 
express  cars. 


332 


PAGE'S    WEEKLY. 


Febrl-aky  io,  1905. 


CONTRACTS   CLOSED. 

Cheltenham,  —  The  Corporation  has  accepted  the 
tender  of  the  Lancashire  Dynamo  and  Motor 
Company,  Trafford  Park,  for  automatic  reversible 
booster,  TurnbuU  and  McLeod  pattern,  with  switch- 
board. 

London,— The  Thames  Electrical  Engineering  Works 
have  placed  orders  with  Reavell  and  Co.,  Ltd.,  for 
engines  for  twenty  lighting  sets  for  London  County 
Council  steamers. 

Canterbury*— I^avey,  Paxman  and  Co.  have  secured 
an  order  for  a  generating  set  from  the  Swindon 
Corporation,  and  a  contract  for  boiler  and  super- 
heater from  the  Canterbury  Town  Council. 

Dover, — The  Dover  Town  Council  has  accepted  the 
tender  of  the  British  Electric  Equipment  Company, 
Ltd.,  for  the  construction  of  the  permanent  way, 
overhead  equipment,  and  laying  the  feeder  cables  in 
connection  with  the  Dover  and  River  Light  Rail- 
ways. 

London* —The  London  General  Omnibus  Company 
have  ordered  six  motor-buses  from  the  Wolseley 
Company,  to  be  ready  by  the  end  of  March.  The 
Great  Western  Railway  Company  and  the  Birming- 
ham Motor  Express  Company  have  also  ordered 
motor-buses  from  the  Wolseley  firm. 

South  Africa,— Ernest  Newell  and  Co.  Ltd.,  have 
secured  a  large  order  for  tube  mills  for  grinding 
concentrates  down  to  slime  for  a  large  gold  mining 
company  in  South  Africa. 

G.  !•  P,  Railway.  —  The  Great  Indian  Peninsula 
Railway  have  given  a  contract  to  Kerr,  Stuart  and 
Co.  Ltd.,  for  motor  coaches  as  designed  by  that  firm. 

^London, — The  Hart  Accumulator  Company  have  given 
an  order  to  Measures  Bros.  Ltd.,  for  cast-iron 
columns  and  rolled  steel  joists. 

Birkenhead,  —  The  Tranmere  Bay  Development 
Company,  Ltd.,  Birkenhead,  has  ordered  from  the 
Power-Gas  Corporation,  Ltd.,  a  power-gas  plant 
of  6,000-h.p.  capacity.  The  larger  portion  of  the 
gas  generated  is  intended  for  firing  furnaces  ;  the 
remainder  will  drive  two  400  indicated  h.p.,  and 
three  250  indicated  h.p..  Premier  gas  engines,  each 
direct-coupled  to  a  Bruce  Peebles  dynamo. 

Shipley.— Graham,  Morton  and  Co.  Ltd.,  Leeds,  have 
just  obtained  an  order  from  Messrs.  Jonathan 
Barker  and  Co.,  Esholt,  Shipley,  for  the  installation 
of  an  overhead  tram-rail.  By  the  introduction  of 
this  plant  it  has  been  estimated  that  a  saving  will  be 
effected  sufficient  to  pay  for  its  installation  within 
a  year. 

Sunderland,— The  River  Wear  Commissioners  have 
placed  an  important  contract  for  structural  work  in 
connection  with  the  erection  of  additional  coal 
staithes  at  the  South  Dock,  Sunderland,  with 
John  Abbot  and  Co.,  of  Gateshead. 

Glaago^if* — Brownlie  and  Murray,  Ltd.,  have  just  re- 
ceived contracts  for  shipment  abroad,  among  these 
being  a  furnace  for  the  City  of  Calcutta,  steel  structural 
work  for  480  ft.  span  suspension  bridge,  buildings 
for  two  large  engineering  shops. 

Bishop  AuclUand,-^-Graham  Morton  and  Company, 
Ltd.,  have  secured  a  contract  to  make  additions  to 
the  extensive  coal  screening  plant  for  the  D^m  and 
Chapter  New  Colliery,  at  Bishop  Auckland,  County 
Durham,  belonging  to  Messrs.  Bdckow,  Vaoghan  and 
Company,  which  will  enable  it  to  handle  5,000  tons 
per  day. 


London.  —  Among  orders  recently  executed  and 
received  by  the  Paterson  Engineering  Company, 
Ltd.,  for  *•  Paterson  Feed  Water  Purifiers  "  arc  the 
following :  Messrs.  Babcock  and  Wilcox,  Ltd.,  for 
H.M.  Dockyards,  Pembroke  ;  Gosport  and  Farcham 
Tramways  ;  Messrs.  Belliss  and  Morcom,  Ltd.,  for 
their  Ledsam  Street  Works;  Messrs.  Danks  and 
Company  for  H.M.  Dockyards,  Chatham  ;  Messrs. 
The  Electric  Construction  Company  (2)  for  H.M. 
Dockyards,  Gibraltar  ;  Messrs.  The  Mirrlees  Watson 
Company  for  Partick  Electricity  Works  ;  Messrs. 
Crompton  and  Company  for  Ultadunga  Station, 
Qalcutta  ;  Messrs.  The  Earl  of  Kosslyn's  Collieries 
Company,  Ltd. 

APPOINTMENTS   VACANT. 

Lart  Day. 

Birmingham.— Chemist  to  take  charge  of 
a  new  20-ton  per  diem  coal-testing  plant, 
fitted  with  regenerative  retort  settings. 
Chairman  of  Works,  Sub-Committce  of 
Gas  Department,  Council  House,  Birming- 
ham      Feb.  20 

City  Corporation,— Mr.  D.  J.  Ross, 
engineer  and  surveyor  to  the  City  Corpor- 
ation, is  retiring  on  account  of  ill-health. 
At  a  joint  meeting  of  the  Officers  and 
Clerks,  the  Finance  and  the  Improvements 
committees,  i^  was  decided  to  advertise 
for  a  successor.  The  salary  was  fixed  at 
;£i,5oo,  rising  to  ;f  2,000.  Candidates  must 
not  be  over  fifty  years  of  age        — 

London  County  Council — Engineer- 
ing assistant,  at  a  salary  of  /$oo  per 
annum.  Must  be  a  member  or  associate 
member  of  the  Institution  of  Civil  Engi- 
neers, and  have  had  experience.  Particu^ 
lars  of  Clerk  to  the  Council,  Spring 
Gardens,  S.W Fda.20 

Newcastle.— Electrical  Engineers  to  take 
charge  of  shiit  at  Carville  Power  Station. 
Mr.  J.  S.  Watson,  Newcastle-upon-Tyne 
Electric  Supply  Company — 

APPOINTMENTS   FILLED. 

Hanley.— The  Hanley  Corporation  has  '  appointed 
Mr.  C.  H.  Yeaman,  chief  assistant  in  the  luington 
Borough  Council  electricity  works,  as  borough  elec- 
trical engineer  of  iianley. 

Wakefield.— The  Wakefield  ElectriciW  Conunittee 
has  recommended  that  Mr.  H.  A.  Neville,  chief 
assistant  engineer  at  the  electric  supply  works,  shall 
be  chief  electrical  engineer.  The  commencing 
salary  is  ;f  300  per  annum. 

Manchester.— Mr.  C.  H.  K.  Chamen,  who  has  been 
employed  at  the  Glasgow  Corporation  electricity 
works  as  mains  laying  superintendent,  has  received 
the  appointment  of  superintendent  of  mains  to  the 
Lancashire  Electric  Power  Company. 

Belfast.  — Mr.  Arthur  King,  Sheffield,  has  been 
appointed  overhead  construction  superintendent  to 
the  Belfast  tramways.  Mr.  King  was  formerly  witii 
the  British  Electric  Equipment  Company  and  in  the 
Sheffield  Corporation's  tramways  department 

Hammersmith.— Mr.  Wm.  R,  Nice,  of  the  Lancaster 
Corporation  electricity  works,  has  been  appointed 
superintendent  of  the  meter  and  testing  department 
at  the  Kammersmith  Corporation  electricity  weeks. 

India.'—Mr.  Meares,  elechical  engineer,  Bengal,  has 
been  appointed  electrical  adviser  to  the  Government 
of  India. 
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A  Entrineering  Co.. Ltd., 6%  Cum.Pf. 

Do.    4  V»lrredeefn..l«tMort.Dfib.| 

Thornycrolt  tJobn  1.)  &  Co.,  Ltd. 

(j\,  Cum.  Pref. 

Tjlor  (J.)  k  8oni4,  Ltd^  5 ";,  Cum^Pf. 

United  BUtes  St<?el  Carp.  Com.Slk.l 

Do.  7  "o  Cum.  Pref.  Stock 

Do.     10-GOyr.  5  '„  Skg.Fd.G.Bd^. 

Viokertj,  Bons^  Maicim,  Lid. Ord.. 

Do.    5'^„  Non-Cam.  Pref. 

Do.    5^0  NoO'Cnm.  Pref.  Stock. 

Do.    4%  Itt.Mort.Deb.Btk.Red. 

Do.    44%  And  Mort.  Debs„Red. 

Wear  dale  Steel,  Coal  ft  Coke, 

Ltd,,  Def.  Old. 

Do.        &\  Cum.  Pref-  Ord*      . . 

Do.        4' ^u  Perpetual  Deb.8  took 

Weldlesi  Steel  Tube,  Ltd.,  Gnm. 

Pref.  64 

Do.       Mort.  Deb.  44%     .. 

Willans  &  Robinaon,  Ord.     . . 

Do.       fi%  Cum,  Pref,    .. 

Do.       4%,l;itMort.D«b,6tk.Red 

Yorkshire  Iron  Jk  Coal  Co.,  Ltd., 

44%  let  Mort.  Deb,  Btk.  Red, 


634     H  —  76 
10    I  Hi-  191 

100      90  — 9S 


,io«pi 


100      91-94 
100      91-95 

1 

100 

9 

100 

10  ;  al- 
io 

100  >  76'—  78' 
to  I  l%f-  I7i 
10       U|—  141 


1 

1 

100 


6/-  I 

••A  I 

1/-  ' 
6d. 


1^ 


100 


j«- 1 


#100     8l|—  SI 


1 

10 

8li-  Sl^ 
^100  973-  9hI 
ftlOOO    »5  -  97 

100     U4'— 117' 

100 
100 


1 
1 

100 


14  —117 

106-107 
101  —100 

1=1? 


100  ^  91*3  9? 

^  ,  Ik-  n 

6  B  "    4 

100  74  —  79 


J 
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n.— ELECTRICAL    MANUFACTURING 
COMPANIES. 


A.ixiciant 


100,000 

100.000 

1-300.000 

400,000 

10fi,731 
160,000 

85,000 
40.000 

J900,000 
85.000 

£100,000 

&a,000| 

61,000 

jaooooo 

W!,fl84 
JS3a«8&4 

99,261 


iElOOjOOO 

113,100 

ai,990 

£900^000 

io,a48 

£iOO,OOQ 


1 
1 
1 
6 

S 
Btk 
SUt 


atk 

9 
Btk 
8tk 

& 

fi 
&tk 

8 

K 
& 

atk 
1 

Btk 
5 


Bik 

Sik 

S 

i 
aot 

10 
Btk 


Lub 


i26,000       10 


i!aoo,ooo  ; 

36.000 

85,000  I 

£60.000  I 

50.000 

£800,000  I 

7»BflO 

100,000 


Bbk 

8tk 

10 

too 

10 

1 

19 


£160,000  I  100 


at 


4%  i 


9/6 
4|% 

5% 
10/. 

»/■ 


4% 
1/6 


9/6 
4% 


up. 


W,    I AUl«ioe  EJecCo.,  L fed.  6%  Cum.  Pf. 
T|d.  Aton  lilee.  Meter  Ltd.,  6%  Cam.  Pf. 

Sfd.    Beira  ABbeBtottCOt.Ltd 

4/-     BHtlab  ldsal«t«d  &  Hekbj  Gftblei 
Ltd.,Ord.       .. 
I        Do.  6%  Cum.  Pref , 
I        Do .  *H  iBt  Mort>  D«b ,  8tk.  Rd . 
(BritJflh  TEomson-HoufltonCo.,  Ltd., 
'        4^%  1  It  Mort.  Deb.  St  k .  R«d .  . . 
Birtldah  Wettfnghouuie  Electrio  uid 
MmnQfac.  Co.,  Lid, » 9%  Pret.  . 
Do.       4%  Mort.  Debv  Blk .  Bad. . 
Broflh  Elee.  EoKiog.  Co.,Ltd.,Drd. 
Do,       ®%Prel.     .. 
Do.       4|%  Perp .  ]  St  D  e  b .  Btk^ . 
Do.       4|%FeTp.  Ind  Uah.  atk. 

Do.    5  %  Cum.  Pref.      .. 

Do.    4i%  1  itM  o  rt.Deb  Stk .  R^d . 

Gmmpton  ft  Co.,  Ltd 

Do.       S%  1b t  More,  Reg.  Debg. 
,  Dick,  Kerr  &  Co. ,  Ltd . ,  Ord . 

Do.      «%Cam.Pref 

Do,  4i%  Deb.  Btock,  Red.  ., 
Donlton  &Co.,  Ltd.,  5%  Cam.  Pref. 
Do.  litMort.4%iree.D«b.8tk. 
EdiS'Oii  &nd  Bwan  United  Electric 
Litfht,  Ltd.,  '♦  A  "  Share* 
Nob,  1-99,361 
Do .  "  A  "  8h  arBB  Nos.Ol  -017, 189 
Dfj.  4'^  Deb.  Block  Red. 
Do.  6%  aeoood  Deb.  Bbk.  Bed 
Ble<?  trie  Com  trucli  on  Co, ,  Ltd .  . , 
Do.  T\,  Cumulative  Pret. 
Do.  4  ,'„  Perp,  I  at  Mt,  Deb.  Stk. 
7/6  Evered  end  Co.,  Ltd.  .. 
f,%    Ferrajitl,  Ltd.,  S%  lit  Mort.  Deb. 

Stock,  Bed 

5/-     Oen,    Elect.    Co.  (1900),  Ltd.,  5% 
Cum.  Pref. 
4%  Do.    1%  lit.  Mt.  Deb.  &tk.,Bed, 

5/.     Henley'i  (W,  T.)  TclegrBph  Work* 
Co.,  Ltd.,  Ord. 
S/a  Do.        H%  Cum.  Pref.  . . 

U%  Do.        4|%  Mt.  Deb.  Btk.  Red 

6/-     lodj  A  Bubb  c  r.  6  u  tta  Percha  ft 

i  TeJegmph  Worki  Co.,  Ltd., 

4%  :  Do.  lil  Mort.  Dob.  Bed. 
—  Parker,  Then.,  Ltd.  .. 
a%  iSoott  (E meet)  ft  Mountain,  Ld.,OTd. 
12/-  Tvl«;gr»pb  Construe  lion  and  Main 
te nance  Co.,  Ltd. 
4%    I        DO.       4%  Deb.  Bonds  . . 


1 
1 
I 

6 

6 

100 


& 
100 

s 

9 

100 

100 

5 

6 

100 

a 

100 
5 
5 

100 
1 

100 


February  io,  1905- 


ELBCTBIC    TRACTIOK,— Cowtd, 


5  Si* 

1101  ^m 
101  —10a 

m  —  op 

75  —  7B    I 
94-  10    I 

100-107 

9B^98 

5f-    6    I 
!  105  -107    i 

106  -loe 


77  — aa 

'79  —  84 

I   at  3 

!  9T-90    I 

,  la  —  15 


£900,000  ' 

£290,000 

108,368 
£860,600 

4B0.000 
40,000 

£aoo,ooo 

£190,000 


Btk 


6 
Btk 

1 


100 
Btk 


60,000      10 


56,987 
80,000 

£ieo,Doo 

125,000 

£1.061,000 
£50,000 

&14,016 

r,oo,ocia 

£a£0,000 
50,000 

110,928 
£150,000 
£106,300 

24,500 

34,StiO 

£220.000 


10 
5 

8tk 
10 

Stk 
Btk 

1 
1 

atk 
5 

8 
100 
stk 

10 
10 
Btk 


6%    IBDenoaAjreeElec. Trams  Co.  {19011 

'  Ltd.,  5%  Dh.  Stk..  Bed,,  100      94 

6%      Buenos  Ajrei  Od.  Nat.,  Ltd.,  6% I 

i  licDeb.BdB.    100 

3/.    CalcpttaTramways  Co.,  Ltd.        ..I      C 


H% 


Do.        4^%  tat  Deb.  Btk.,  Bed.    100 


6% 

4% 
6% 


99 

4^ 

101 


6^.    Cape  ELectriD  Tramways,  Ltd, 
il6     Cit J  of  Birmin jf  ham  Trams  Co.  ,Ltd , 

I  5  %  Com,  Pref.       6 

Do.        4%  Itt  Mort.  Dobs.  ..i  100 
Colombo  Elec.  Tram,  ft  Ltgbt.  Co.,| 

Ltd.,  5%  iBt  Mort.  Deb.  Stk.  Red.  I  lOO     101 
Dublin  United  Trame.   Co.  (lim), 
Ltd.,  Ord.    .. 

Do.    6%  Pref 

Itle  of  Thanet  £lec.  Traou.  and 

Light.  Co.,  Ltd.,  5%  Cum.  Pref, 

Do,    4%  Deb.  Stock.. 

London  Uniteil  Trami.  (1901),  Ltd.. 

.•>%  Cum,  Ptef.   .. 

Do.    4%  iBt  Mort.  Deb.  Stk.  Red. 

; Madras  Klootric  Trams  ftSKM),  Ltd., 

5%  Deb.  Stock,  Bed.       ..         . .  i  100     101 

|MetTopolitaDElec.Trams,Ltd„DefJ      1        ^ 

Do.  6%  Cnm.Pref... 


10 
10 


6 
100 


10 
100 


la 

90 
101 


6d. 


Do.  4£t  Deb.  Stock,  Bed.!  100 

Traoti 


New  General  '^notioa   Co.,  Ltd., 

6%  Cnm.Pref. 

9/99  North  Metropolitan  Tramways  Co. , 

&^%  Do,  34%  Mort.  Debs. 

5%    Perth  Eke  trie  Trams,  Ltd.  jW.A.V 

I        5%  iBt  Mort.  Deb.  Stock,  Rod . . 

10/'   iPotterieaEIee.Traation  Co.,Ld.,Or. 

6/"  Do.  6%  Cum.  Pref.    ,.| 

li%  I  Do.  44%Deb.Btk.,Be«.' 


5 

8 
100 

100 
10 
10 

100 


104 


102 
6 


100    ,  90 


10 

100 

6 

5 

100 

10 
100 
10 

1 

19 
100 


fli-10  IV,~ELECTRIC    LIGHTING   AND    POWER 

I  91  -  96 


lOJ- 11| 

110  -113 

15  -  16 

99—103 

^—    7 

16/'-ie/6 

ae  —  40 

!l01H<»i 


PrucBt 

Amount 

SiiitHKrlb«d. 


7,600  I     10 


IIL^ELECTRIC    TRACTION, 


PviMtil 

t 

La«t 

p&lil 

Cktslnd 

AiBonnt 

i 

I>lTl- 

Nam*. 

»». 

pSSw 

S 

4uid. 

190,000 
360,007 

6 
B 

91- 

Anglo- Arfeniine  Trama  Co.,  Ld.,Or. 
Do.                 6%  Cum  PI. 

ft 

ra 

£980,000 

Btk 

6% 

Do.                 Pormaneat 

, 

6%  Debenture  Stock,  ISSa   .. 

100 

140-148 

90,000 

10 

6/' 

Barcelona  Tf aiiia  Co.,  L  td . ,  Ord ,   . .      10 

111-  in 

10,000 

10 

6/- 

Dd.           6%  Com  Pf .  Shares 

10 

S-IO 

£46,800 

100 

6% 

Do,           6%  Debs.,  Red.  . . 

Do.          4|%Bed.Deb,Btk. 
Bath  Eleo.Trams.  Ld.,  Pf.  Or. 

100 

90  -loa* 

£191.8ai6 

Btk 

*4% 

100 

©e^ioo* 

7ft,606 

1 

1 

r.^ 

mm 

1 

ii*4»d 

Do,           5%  Cum.  Pf. 

1 

TMOO 

8 

BrJibane  Electric  Tram  loTeitment 

76,000 

6 

m 

Co.,Ltd..Ord.  .. 
Do.           6%  Cum.  Pf. 

6 
6 

m 

£425.000 

8tk 

s? 

Do,    44%Ut0eb.&tk.,Rod. 

100 

94-9? 

£300,000 

81k 

Bril.  Colombia  Elec.  Blj.  Co.,  Ltd., 

Def.  Ord.  Stock      .. 

100 

lOO^lOfl 

1 

FreL  Ord.  Stock     ,. 

100 

100—108 

]8B,aoi 

166,487 

10 

10 

Bril.  Eleotrio  Traction,  Ltd.,  Ord. 
Do,       6%  Cum.  Pref.  .. 
Do.       5%  Perp.  Deb,  8tk.      . . 

10 
10 

.?li=?f« 

£1,000,000 

Stk 

5% 

100 

119  -m 

J86<M)00 

Stk 

^ 

Do .       4%  ftnd  Deb.  Btk.  Red . . 

100 

97-99 

100,000 

ft 

fit 

Buenos  Ayrei  ft  Belirrano  EI«ctrio 

Trams,  Ltd.,  Ord, 

5 

3|-    4| 

iOLSOO 

iT,000 

ft 
ft 

8/- 

Do.        "  A  "  6%  Cum  Pref.      . . 
Do.        "B''          do. 

ft 
ft 

ts. 

7,500 
7,ft00 
£70,000 
14,000 
£50,000 
27,507 

19,498 

00,000 

£288,789 

70,000 

80,000 


44,486 

£150,000 

70,596 

40J00O 

£400,000 

£800,000 

40,000 

80,000 

£400,000 

70,000 

70,000 


£80,000 

10,000 

£60.000 

15,000 

13,000 

£50,000 

160,000 

21,000 


10 
10 

atk 
ft 

Btk 
ft 

6 
ft 

Btk 


6 
Stk 

6 
Btk 

10 
10 

Btk 
Btk 
10 

10 

Stk 

5 

6 

Stk 

Stk 

6 
Btk. 
10 

ft 
Stk 


16/. 

4/6 

H% 
51/- 
4}% 


8/6 
3/. 
4% 


9/8 


i 


% 


6/- 
6% 

T 

m 
**^ 

6% 

^, 

44% 
8/6 


Boamemoutb  ft  Poole  ElecBap.Co.,^ 

Ltd..  Ord.     ,. 

Do.       4|%  Onm.  Pref.  .J 

I        Do,        6^  Cnm.  Second  Pf.     ., 

Do.        4i%  Deb.  Stock  Bed     .  . 

;  BiomlertKent^Elee  .Lt.ftPr.Co.Ld 

Do,     do.    4|%  1st  Deb.  Btk.  Bed.' 

BromptonftKeaaln^on  Elec .  Supply 

Co.,  Ltd,  Ord.      .J 

Do.        7%  Cum.  Pref.  Shares. . 

Calcutta  Elec.  Sap,  Cor.  Ltd. ,  Ord . .  i 

Central  Elee.  Sup.Co.,  Ltd.,4%Gaa. 

I  I>eb.86k.     ..' 

.Chafing Crots ft  Strand  Etec.  Sup. 

Corp.,  Ltd.,  Ord ! 

Do,  do.     44%  Cum.  Pref... 

I        Do.  do.    4%  Dvb.Stk.Bed, 

IChelsea  Elec.  Sply.  Co.,  Ltd,,  Ord. 

I        Do.        do.    44%  Deb.  Stk.,  Red  I 

|Cityof  London  ELLghtg.Co.,Ld.,0.' 

Do,      6%  Cum.  Pref,  . .         . .  I 

Do.      6%  Deb.  Stk.,  Bed      ..I 

Do.      44%  3nd  Deb.  Stk,,  Red 

Connty  of  Lo&doo  Elec.  Supply  Co,,! 

Ltd.,  Ord.; 

Do.       6%  Com,  Pref.    . . 

Do.       44%  Deb.  Btk.,  Bed,    . ,  I 

Edmundson'a  Elec  Coi.  Ltd.,  OM. 

1        Do.        6%  Cum.  Pref.    ., 

Do.       44%UtWort.Db.atk.ReKl 

Electric  Lighting  ft  Traction  Co.  of 

Aoatralia,  Ltd.  5%  Deb.  8ik.  Bed. 

Folkestone  Elec  Supply  Co.,Ld„  0. 

Do.       44%  let  Deb.  Stk,,  Bad. 

Havana  Blwrtrtcity  Co,  ,I*td. . . 

Hove  Elec.  LightmK  Co.,  Ltd.,Otd. 

Isle  nf  Wight  Klectric Light  ft  Power 

Co..  Lt<].  4|'v.  Deb.  Stock,  Red. 

KjklgoorUe  Electric  Power  ft  Lijrlil> 

lag  Corp,  Ltd.,  6%  Cum.  Pi«L 

EeniJagtcmand  ILnightj^i bridge EI0O- 

trie  Lighting  Co.,  Ltd.,  Ocd, 


n 


etoeki  and  Bbarei  marked  *  are  quoted  ex-diTidend. 


MWiflaa    Btk 


*% 


111,000 

a 

_ 

60,000 

5 

W- 

Ja7i,a66 

abk 

i% 

100,000 

10 

9h 

76,m 

6 

»o,oQa 

Stk 

44% 

960,000 

Stk 

85% 

£2501000 

*l% 

10,852 

10 

6- 

AOOO 

100 

*% 

1(V600 

5 

9/6 

jfliO.OOO 

Stk 

*% 

£84,700 

100 

H% 

40,000 

5 

5h 

5 

m 

#160,000 

Btk 

^% 

1%/acMi 

6 

*h 

XSO,000 

mk 

*% 

6^000 

5 

3/- 

100,000 

1 

«(moo 

1 

H^d. 

jiflo,noo 

50,000 

Btk 
5 

V 

90,000 

5 

m 

ja»,ooo 

81k 

110,000 

5 

m 

sson 

6 

m 

Konungton  and  Kd  Igh  tabrid  go  iSlecs* 

mo  IilRhting  Co.,  Ltd.,  and  thu 

Netting  Hill  Eiisctrio  Lighlmir 

I        Co.,  Ltd,, 4%  Deb.  Stock,  Bed.  100 

jIiODdoD  Blec.  Supply  Corp., l*tl.,Chrd.  3 

Do.    ft%Pref.      ..        .,         _  5 

Do.    i%latMort.Db.Btk,;Red.  100 
Metropolitan  Elec.  8up.  Co.,Li3.,Or.  10 
Do.    ik%  Cum.  Pref.    , .         . ,  6 
Do.    4i"^,lBtMort,Db.Sk.tHed.  100 
Do.    ai%Mort.Deb.Stk  ,Re(3.  100 
Midland  EIm.  Corp.  for  Power  Dis- 
tribution. La.,U%  I  BtMort.Deb.  100 
Notting  Hill  El«o.  Ltg.  Co.  Ltd^Ord,  10 
Do.         4%  1st  Mort.  Debs.     . .  100 
Oxford  Electric  Co.  Ltd.,  Ord,       . .  5 
Do.       i%  Debenture  Stk.  Rod.  100 
ftoyal  Elea.  Co.  (of  MootTOnl]' 

*h%  Wyr,  1st  Mort.Deb 
81.  Janiei'  A  Pall  Moll  Elec;. 

Lmbt  Co.,  Ltd.  Ord.  6 

Do,          7%Prflf...        ..        ..  5 

Do.          SHDeb<?ii.  Stock,  Bed  100 
Smitblleld  Markets  El&c.  Bapplj 

Co,,  Ltd,  Ord.  5 

Do.        4%  Debenttare  Btk.  Red.  100 

BoQtb  London  Blec  Smp.  Co.,Ltd.O.  5 
Soittb  Metropolitan  Elec  Light 

A  Power  Co..  Ltd.  Ord.  1 

Do.        7%Cuni.Pref 1 

l>o.        4|%  1ft  Deb.  Stock  Bed.  100 

Urban  Electric  Supply  Co. ,  Ltd .,  O.  5 

I        Do.    6%CwinPref.        ..  5 

I        Do,    *i%litMort.Deb.Btk.Rftd  100 
!  W««tminflter  Etec.  Supply  Corp, 

Ltd.,  Ord. 
Do.        5%Ciim.  Pref 


18  —  184 

110  —111  I 

9S  —  oe  I 

I  94  -  07    , 
144—  15    ' 
1102  —104 

;  64-  HI 

98  —100 


100    100  ^loa 


B8,a21 

10 

91,568 

10 

4,6e» 

10 

£80,000 

too 

207,930 

10 

£75,000 

100 

518,fl#ft 

Stk 

6d .  W. Ind ia&PaniunaTel iff.  Co.  ,Ld.  ,Or. , 

6/-  Do.        6%  Cuoi.  ifet.  Pref. 

6/-  Do,       fl%  Cam.  Siid  Pref. 

6%  Do.       6%  Deb-     ,. 

3/-  Weaiem  Telefraph  Co.,  Ltd. 

5%  Do.     5%  Deba.,  2nd  Series,  190B 

4%  Do.     1%  Deb.  Stock.  Red. 


10 

10 

10 

100 

10 

too 

100 


101  -108 
18i-  14 

1101  -loa 
ioo|— loai 


VI.— SaiPPING    COMPANIES. 


Aimrant 
SubKrlbcd. 


Paid 
up. 


Cloklag 
PrUsm, 


Ifl|-I4i 
8|—    9 

m  -100 


H-  H 

<B  — 87     I 

lOT  -110 
5-54 

13  -  m 
6-54 


92,500 

£835,000 
£G7^9QO 

iOrOOO 


£600,000  <   Sik 
£760,000      Btk 


10 

m 

8tk 
Bik 

Jtt 

'    '' 

m 

Anebor  Line  (Henderson  BrcM.), 
Ltd.,  64%  Cum.  Pref, 
Do.  44%  Red.  iBt  Mort.  Deb. Stk, 
Britiab  &  African  ^tm.  Nav^.  (1900| 
Ltd.,  i^%  1st  Mon.  Deb.  Stk.. Bed, 
Bucknall  Steanoship  Lines,  Ltd., 


€0,€€0      30    ;  10/- 


5i%  Cam.  Pief. 
ft  Mort.  Deb.  Btk. 


v.— TELEGEAPH  &  TELEPHONE  COMPANIES 


Nana. 


Paid 
up. 


jM,eoo    100 


ft,000 


80,710 


4100,000 

00,000 

£001.400 
£4.000,000 
£i;000,OQO 

£i,8aft,ei4 


17,000 
TLfBO 

£1^60  087 

350,000 

£1,1000,000 

£SaO,£OB 

170,313 

60,000 

AO0.O00 

fisgOQO 
40,000 

£179^7 
16,000  ,     10 

£90,008         9| 
150,000     100 


African  Of rtot  Tel.  Co.,Ld„4%Mt.( 
Dftbi.  iBeries  A),  Red.     . .        . . '  100 

I  Amazon  Talegrapb  Co. ,  Ld . . .        . .      10 

'  Asf lo^  AmericaD  T&t .  Co . .  L  td . ,  Ord.    100 
Do.  6%  Preferred  Ordioary    100 

Do.  Deferred  Ordinary     . .    100 

Cbili  Telepbone  Co.,  Ltd 5 

Commercial  Cable  Co.,  Capital  Btk.  tlOO 
Do.  Steri.500-yr4%Dei}.atk.,Red.    100 

Caba  Sabmarioe  Tel.  Co.,Ld,,  Ord. 
Do,        10%  Preference  . . 

Direct  Bpaniih  Tele^^raph  Co.,  Ord. I 

lO"^^  Cum*  Prefereneei 

Do.       4A%D«bs...        ,.        ..; 

I  Direct  U,9,  Cable  Co.,  Ltd. . . 

Direct  West  India  C3able  Co.,  Ltd. 


U%  Roe.  Debs.  I 
i],Ld.,4%Mt,Dbt. 


41% 


4% 


East,  tfe  S.  African 
Do.    4%  Rff.  Mt.  Dbi.  (M auritiitB 
Sdbtidj}.. 

Eaaieni  ExleofiioD,  Anstralaiia  and 

Cbina,Ltd... 

Do.    4%  Mort.  Deb,  Stk.,  Perp, 

!Eaftora  Tele,  Co.,  Ltd.,  Ord. 

1        Do.       a  %Pref. 

I        Do,        4%  Mort.  Deb 

{Great  Hortbem  Telegraph  Oo.^Ltd., 
(of  Ciopenbageo)    ,. 

Halifax  and  Btimiiidas  Cable  Co., 

Ltd.,  iii%  Ist.  Mnrt.  Debi.  Red.    100 

lndo-Eupi\ijmn  Tele,  t  '^>.,  L»d,        . .      35 

Monte  Vi  deo  Telephon  e  Co.|  Ltd  .,0.       1 

National  Telepbone  Co.,  Ltd.,  Pref.  100 
Do.  Deferred  ..  .,  ..100 
Do,  5%  Non-Coni,  Ord  PraL  fi 
Do.  a^%  Deb.  Stk.,  Red,  ..I  100 
Do.        4%        do.        do,  ..I  IDO 

Orieiita]  Telepbozie  Sl  Elec.  Co., Ltd. 

I        Do.       6%  Cam.  Pref,     

PaciOc  &  European  Tel.  4%  Qoar, 
Debs.  Red.. . 

Re  ateir's  Telenmm  Co, ,  Ltd. 

UniiedBiTer  Plate  Telep.  Co.,  Ltd. 
Do.       5%  Cum.  Pref.    .. 
Do,       &%  Deb.  Stock,  Bed.   . . 

W.  AM&an  Telegraph  Co.,  Ltd.     . . 

West  Coaat  of  America ,  L  td . 
Do,    4%  Deb.  0  ttar,  by  West.Tel . 


40,000  ;  90 

£404,480  I  Stk 

1,»0.0G0  I  1 

96J9S  1  71 

36,758  b 

£160,000  !  Stk 

66,000  I  5 

40,000  I  5 

£900.000  Stk 

141,500  10 

£U«0,OOo|  Btk 

£1,160,000  Stk 

16,000  lOO 

39,075  I  5 


89,076 
141,841 

94,000 
£I,€OB,H»< 


10 
Stk 


8/- 

H% 
6d. 

in 

**^ 

i/a 

9/9 
44% 

6/- 
6% 

19% 

30/. 

m 

ih 

4^ 
4% 


Da.         4*%  Isft 
Clan  Line  Steamers,  Ltd.,4|%  Deb.; 

mk.  Red.    , 
Canard  Steam  Sbif  Co.,  Ltd., 

N08. 1  60,000. 
Do.  Kos.  Oa,€Ol- 100,000 

Elder  Dempster  Bbipping,  Ltd., 4^% 
iBt  Mort.  Deb.  Stk.     . . 
Fiimess,  Withy  d  Co,,  Ltd.,  Ord.. . 
jQen.Stean]  Navigation  Co.,  Ld.,Ord, 
Do.    Non-Cum.  G  Aj  Pref.  . . 
Do.    4%  1st  Mort.  Deb.  Btk.  Red, 
Hoolder  Line,  Lid .,  Ord.      . . 
Do,    54%  Cum.  Pref, 
Bo,    4}%  1st  Mt.  Deb.  Stk.  Bed. 
Leyland  (Fredk.),^  Co.,  (1900),Ltd., 
5%  Com.  Pref.     . . 
Peniaaalar  and  Oriental  Steam  Nav, 
I  Co,,6%Cum,P«s!.  .. 

Do.        do.       Deferred 
RoTftl  Mail  Bteajn  Packet  Co.  Or^.. 
Bhaw,  Savill  &  Albion,  Ltd.,  6% 
;  Cum,  **A'*Prtf.. 

'       Do,        "B'"Ord... 
I  Union  Castle  Mai]  Bteamship 

Co.,  Lid.,  Ord. . 
]        Do,        44%  Cora.  Pref... 
^        Do.        4%  Debenture  Btk.,Red. 


10 
100 


100 


10 

100 


90 
10 

1€0 
1 

? 

100 
6 
5 

100 

10 

100 
100 
GO 

5 
5 

10 
10 
100 


n-    9 
99  —101 

&a  —  96 

73-7? 
9H  —100 

183^  m 

6  -    6< 
101  —109 

ft-  n 

B7  — J» 
a  —    8* 
84-    8| 

er^  96 
44^  s 

1 19b  -199 
918  -£91 
96-97 

^^ 

8-    84 
99—101 


VII.— MISCELLANEOUS    COMPANIES. 


Paid 
up. 


100     138—143 

10       24-90 
10       14  —  16 


eO,000         1  Md.   CbadburD'i(B^ip»Tele.  Ltd.,Ord,.. 

£760,000     Stk  S%   General  HydraoTic  Power  Co.,  Ltd. 

12,500       10  10/-     Oakey  (Jobn)  and  Bona,  Ltd.,  Ord. . 

10,000       10  6^     I        Do,              do.         6%  Cum.  Pf . 

1R3,688        1  6-3d.   Power  Oas  Corp.,  Ltd.,  Ord.,  Noa, 

66,469^^0        

6fi,46a         1  8-4d.          Do.              do.          Ho«.iefi,482 

185,000        1  Od.  I  Way  food  (R.)  &  Co.,  Ltd.,  Ord, 

136,000        1  7id.  '           Do,           6%  Cum.  Pref. 

RAILWAY  CARRIAGE  &  WAGON  COMPANIES, 


10       292—  30i 

99  — lOl 
45  —  47 

1064^1094 

lOtir^UO 

ei  -98 
1011—1064 


1 

r-i| 

1 

100 

96  —  919 

8 

7-7 
6J-7 

5 

5 
100 

6  -6 
105—10 

10 

7i-7; 

,.■' 

^-lli 

PTMCDt 

Amoniat 

1 

Laat 
Plvl- 

I>atd 

10,000 

10 

m 

Blrm.  Rail  way-Oar,  &  Wagom,  L., 

110,000 
Do.        Beoond  Issu  e  1-8.739 .... 

10 

aii-nf 

B,739 

10 

a/^ 

81-    8| 

10,000 

10 

%h 

Do,        Cum.  Pre  f .  Q%  1^10,000 . . 

10 

18^181 

8o,m 

7 

7/. 

A^  1-99,861  ilt  4»,751'50,00a 

9-    £1 

44,880 

7 

3/fl 

Do,     B,  90,889-19,7^0,  &0,001  15,000 

4  -    44 

i4,«r7 

4,160 

10 

10 

1/8 
6% 

LanoaAbire  Wafon,  Ord 

Do.              do.                 ..        .. 

10 

m 

781,808 

1 

9d, 

Metropolitan   Amalgamated    RalL^ 

Carriage  d  Wagon,  Ld.,  t-7B4,808 

164,988 

I 

6d, 

Do,    Com.  A  Pref.  &%  1- 184,988 

as/6-34/6 

996,000 

1 

74d. 

Do.    Cum.  B  Pref.  6%  1-235,000 

aa/8-98j 

9o:mo 

90 

aOf 

Midland  Bail.  Car.  A  Waeoa,  Ld., 
1-90,000 

10 

19-90 

Slocki  and  Bbaret  marked  *  are  ijuoted  ex-diYid«Dd. 
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^b  Wedmstiay^  February  8/A,  1905. 

COPPER  has  been  weaker^  although  an  balance 
quotations  show  little  alteration.  There  has  been 
practically  no  change  in  the  statistical  position,  but  less 
sanguine  views  of  the  future  of  the  metal  are  prevalent, 
it  being  argued  that  the  advance  in  price  during  the  pa^^t 
three  months  has  gone  a  long  way  to  discount  the  good 
position.  Messrs,  Merton  and  Co/s  circular  does  uot 
reflect  this  view.  It  ih  pointed  out  that  consumers  here 
as  well  as  abroad  have  again  beun  buying  for  immediate 
requirements,  with  the  result  that  in  metal  for  early 
delivery  the  market  is  rathcr.sliort.     The  position  is  one 

I  where  the  task  of  predicting  the  future  course  of  quotations 
is  a  difficult  one,  but  an  advance  in  the  price  of  the  metal 
appears  probable. 
Tin  has  been  an  active  market.  With  scarcity  in  New 
York  there  has  been  some  good  American  buying  of 
prompt  metal,  with  the  result  that  quotations  advanced  to 
an  extent  whic'i  checked  buying  orders.     A  break  in  the 

■  market  followed,  but  was  to  some  extent  stayed  by  the 
satisfactur>'  statistics.     The  price  receded  again  yesterday. 

Lead  has  exhibited  few  features  of  interest.  At  the 
beginning  of  the  week  there  was  a  tendency  to  firmness 
Rowing  to  the  absorption  of  spot  parcels,  but  quotations 
I  off  when  consumers  had  satisfied  their  immediate 
Birements.  The  closing  prices  are  £12  12s,  6d,  foreign 
and  £12  17s.  6d.  English. 

The  market  for  Spelter  is  a  shade  easier,  the  result  ul 
slower  inquiries^  but  the  labour  trouble  in  Silesia  is 
regarded  as  a  bull  point  and  a  recovery  .ippears  imminent" 

In  the  Iron  and  Steel  section,  the  speculative  markets  in 
London  and  Glasgow  have  been  active  hut  prices  have 
receded  on  balance,  operators  being  in  a  realising  mood. 
Poor  shipments  and  the  growing  stocksin  publicstoreshave 
been  the  main  causes  of  speculative  sales.  The  reports 
from  trade  centres  are  not  however  unsatisfactory.  At 
Barrow  there  are  indications  of  a  revival  in  the  hematite 
trade^  and  Glasgow  reports  the  steel  trade  more  active  on 
the  revival  in  shipbuilding.  At  Birmingham  the  tone  is 
steady,  and  Shehield  correspondents,  while  reporting 
continued  inactivity  in  iron,  give  a  good  account  of  the 
heavy  steel  trade. 

Coal  shows  an  improved  tone,  more  satisfactory  reports 
coming  to  hand  from  both  Cardiff  and  Xewciistle. 


Messrs.  David  ColviUe  and  Sons,  Ltd., 
Steel  and  Iron  Works,  Motherwell,  N.B., 
follows.     I'dL-es  delivered  in  GlflJSgow  or  equal  :— 

Steel : 

Siemens'  Steel  PlateSi  Marine  Boiler  Qualitj 

„  ,,  >,       Land         ,>  , 

Ship  Quality  Plates., 

Siemens*  Steel  Bars,  Boiler  Quality 

t,         ,.     Ship  , „... 

,,     Angles 

Mamifactiired  Iron  : 

Bars— D&Szell , , ..., 

Beet   ,,.. , ... 

,,         ,,    Horeeahoe 

„      Angle... ,.,. 

,.      Be^t  Angle 

,.       Best  Beat 

Extra  Best    ,... .....,..,. ......,., 


£  e. 
0  U 
6  17 

5  17 

6  17 
6  7 
5    7 


d. 
0 
6 
6 
6 
ft 
6 


6  2 
6  13 
6  12 
6     2 

6  12 

7  2 
7  12 


6 
6 
6 
6 
6 
6 
6 

Usaul  temis  and  extras.     Special  ralea  for  delivery  in  England 
and  export.    The  above  prices  subject  to  alteration  withoul  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd,,Wisliaw, 

quote  as  under  (prices  are  deli?ered  Glasgow  or  equal) : — 

.• .  £    a.  d. 

Steel  Angles  (Olasgow  W^  Steel) 5    8    9    per  ton. 


5  18    9 


8    9 


e    7    6 


Steel  Ship  Plates  (aiasgow  ^  Steel)  . 

Steel  Bars,  Ship  Quality  (Glasgow  "^  Steel)    B 

Steel  Bars,  Boiler  Quality  {Glasgow  ^  "^ 

Steel) 6  18 

Steel  Land  Boiler  Plates  (Glasgow  ^  ^ 
Steel) 

Steel  Marine  Boiler  Plates  (Glasgow  ^  ^ 

Steel) , 6    7    6 

Less  5  per  cent,  discount      Extras  as  per  standard  list. 

Special    prices  for  delivery  iu  England  and  for  eiport. 
above  prices  subject  to  alteration  without  notice, 

John  Spencer  (Coatbridge),  Iitd,,  Phmnlx  Iroa- 

^rorks,  Coatbridge,  N.B.,  quotes:—  £    §    d. 

Bars— Phfenix    , 6  S  0 

Best,. ft  15  ft 

.,        Best  Best    7  5  0 

Extra  Best.... 7  15  0 

,,        Best  Horse  Shoe 6  15  ft 

Extra  B.H.S.. 7  16  0 

^,        Extra  Best  Cable  ..♦ 8  5  0 

„        BWet .„ 8  5  0 

„        Best  Scrap  Rivet  7  5  0 
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£   B.  d. 

Anirles— PhcBnix 5  ,5  5 

^^               „       Best   6  16  0 

EztraBest    7    5  0 

OftB  Tube  Hoops— Phoenix  Best  6  15  0 

Plates— Phoenix    7- 

Best  Boiler 7  10  0 

Best  Best  Boiler  8    0  0 

Extra  Beet  BoUer  9    0  0 


Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

AU  per  ton.  delivered  f.ft.B..  Glasgow,  Greenock,  Grange- 
moalh,  Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Peldtmann  and  Oo.,  of  Glasgow,  quote 
Oommiflsion  extra). 


Pig  Iron: 


No. : 

£   B. 

Goltness,  f.a.s.  Glasgow 8  5 

~                                                             2  19 

3  0 

2  17 

3  4 
2  19 
2  19 


Qarteherrie 
Summerlee, 
Oambroe 
TjfcngJoan 

Oalder 

Clyde  

Glengamock,  f.o.b.  Ardrossan 2  19 

Eglinton  „  , 2  15 

Dalmellington,  ,,  Ayr 2  15 

ShottB „  Leith   2  19 


No 
£  s. 
2  15 
2  14 
2  15 
2  14 
2  16 
2  14 
2  14 
2  18 
2  18 
2  18 
9  14 


8. 


WOROBSTBRSHIRB. 


Baldwins  Ltd.  (^th  ^^^^  *f     rwr.^ 
Knight  and  Orowther,  Ltd.).  Wilden  Wori 

StOUrport,  quote:-  ^  ^y^ 

bySSin.  tttB.byaiB. 

per  ton.  p«  ton. 

Black  Sheets :                                  £    a.  d.  £  ••  d. 

uVale"                          10    0    0  10 10  0 

ugWeld- 10  10    0  1110  0 

4^/em";;;:::;:;:;:::::: jjio  o    i|ioo 

"Baldwin  Wilden  B.'» !«  JO    0         II  10  • 

S?«S^-:::.::;;:;::;;:;::=::;  IIK  S    SS! 

Pickled,  cold-rolled  and  close  annealed  sheets  speciaUy  qiwted 

°  Extra  widths,  Singles  to  66in.,  Doubles  to  S^in..  lAttens  tojfij. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  192m..  Lattttsn 
108in. 


NOBTH  OF  ENGLAND. 

Messrs.  W.  Whitwell  and  Oo.,   Ltd.,  Thomaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 

W.W.  ^  Bars    6  12    6 

W.W.  Best  Bars   7    2  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thomaby  ^  8    2    6 

Thornaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable   10    5  0 

Special  Chain  Iron  9    5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  -^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron   7    5    0 

Tee  Iron,  to  S-inches  United 7  12    G 

Terms.  Cash,  lees  2^  per  cent,  discount  on  10th  of  month 
followUig  delivery. 

LANOASHIRB. 

The  Pearson  and  Knowles  Ooal  and  Iron  Oom- 
pany,  Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote:-  i^^^  st^i 

£  s    d.  £  s.  d. 

Crown  (BNF)  Bars    6  10    0  7    5  0 

„         „      Angles    7    0    0  7    5  0 

„      Tees   7  10    0  7  15  0 

,.    (WIW)  Hoops     7    0    0  7  10  0 

„      Sheets    7  10    0  8    0  0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


fi  I.  a. 

14  10   0 
16   0   0 

16  0   0 

17  10   0 

Doabki 
aitowG 

wu  0 

31  10  0 
8S  10   0 

quoted  for. 
Od.  per  box. 
quoted  for. 
per  %oik  extn 


Patent  Ooated  Sheets : 

£    s.    d. 

No.  3  Lead 18  10  0 

S.V.Lead     ^5    S  5 

No.  8Terae   !«    0  0 

S.V.  Terae 16  10  0 

Singles 

20  G 

to  108 

by  86in. 

per  ton. 

Tinned  Sheets :  ^    »    ^ 

Best  Coke  (Finish)    25    X    5 

„    Charcoal  (Finish) 80    0    0 

Extra     „  „        A 82    0    0 

Cotton  Can  Tin  Sheets  to  3"^  by  36in.  specially 
Tin  Plates,  ••Cookley,  K'*  Bes>  Charcoal,  £1  Ts. 
Extreme  sizes  in  Tin  and  PatenV  Coated  specially 
Lattens  up  to  36  wide  by  27  W.Ct  £1  lOs.  Od. 
throughout  for  all  brands.  'v.^  .   •    * 

At  works  less  2i%  for  cash  monthly,  10th  mst. 

Galvanized  Oorrugated  Sheets: 

••Phcenix"  Brand,  24  G.,  f.o.b.  London,  in  \£   8.  d. 

Bundles ^  1«     Operton. 

**Blackwair'   Brand,   26  G.,  in   felt-lined 

cases  for  Australia,  f.o.b.  London... ll\  •  6       ,» 


Galvanized  Working  Up-Sheets : 

£   s'    d. 
24  G.,  f.o.b.  London,  in  Bundles 13  1*  0  per  ton. 

ST  AFFORDSHIRB . 

Shelton  Iron,  SteeL  and  Ooal  Oo,  Ltdj,  sWkJ«; 
Trent,  North  Staffordshire,  and  122,  pwmw 
Street,  London,  quote :— 

£     8.    cl. 

Crown  Bars 6  10  0  1*"^ 

Best  Bars  (I  to  6in.  wide,  above  J  in. 

thick,  A  in.  to  4  rounds  and  squares)  7    0  0      »♦ 

Angles       .' 6  15  0      .; 

„      Best 1    5  A 

rp.g  7    0  0      »♦ 

BMt .v.*        .V.  7  10    0  " 

B^stShoe'iiin    S    2    S  " 

„    Rivetlron   ®    ?    ?  " 

,.    Best  Rivet  (Special) I    rn  " 

„    Cable    »    ?    0 

,.    Screwing 8    o    u 


I 
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£    1.  d. 

Best  Turning  8    0  0  per  ton. 

„    Plating 8    5  0  „ 

„          „     Best  Best  9    5  0 

M         „     Treble 10    5  0  ,, 

Plates 7  10  0  „ 

BestPlates 8    0  0 

„    Boilerplates 8  10  0  „ 

„    Beet  Boiler  Plates 9  10  0  „ 

Treble  Best  BoUer  Plates 12    0  0  „ 

Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALBS. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Hon., 
qaoto  **  Star  "  brand  patent  wrought  nails,  steel  nails,  &o. 

Discounts— 

46  per  oent.  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
0d7.  and  8dy.  pound. 

40  per  oent.  off  SJ-inoh  to  7-inoh  strong  rose  and  lOdy.  and 
90dj.  pound. 

40  per  oent.  off  all  sharp-pointed  nails. 

DeUTered  in  bts  of  4  owt.  and  upwards.  Extra  2}  per  oent. 
diioount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inoh  basis : — 

I  ^lo^aSd  n'pwirds  9/9  per  owt.  I  ^1^  *^'  ^'^J  station. 
Steel  cut  nails,  8-inch  basis — 

4?^':K;;5Sowt.      }d/d an, Baaway  station. 
Slit  rods  (iron)  £7  lOs.  per  ton,  at  works  for  2-ton  lots. 


Richard  Thomas  and  Oo.,  Ltd.,  of 
88  and  85,  Eastcheap,  E.  O.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Owmbwrla, 
quote:— 

Per  Box. 
f.o.b. 
Wales. 
Ooke  Tin-plates.  £  s.   d. 

C  18|  by  14  124s.  110  lb.  ••  BV  "  0  18    0 

0  20   by  10  225s.  155   „*•  Jumbo"        0  18    3 

0  20    by  14  112s.  108   „'*  Lydbrook"    0  12    6 

0  28   by  20 112s.  216   „**  Lydbrook"    1    5    8 

Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  *'  Allaway  '*        0  13    8 

BELGIUM. 

O.    L.    Faulkner,    Suffolk    House,     Laurence 
Pountney  Hill,  London,  E.G.,  quotes  :— 

Prioes  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivwed  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £   s.   d 

Blooms  at  8  12    0  per  ton. 

Billets at  8  14    0       „ 

Sheet  Bars  at  8  16    0 

nniflhed  Steel : 

Bam  at  5    0  0  per  ton. 

Angles  at  5    1  0       „  , 

Tees  at  5    4  0       „  ! 

Joists at  4  10  0 

Feneing  Standards at  5    2  0.,,  | 

Shoeing  Bars    at  5    4  0       „ 

I^Bars at  5    4  0       „  | 

E[alf-Bound  Bars at  5    5  0       „ 

Heavy  Balls at  4  15  0       „ 

Light  Balls  at  4  17  6       „ 

Stmotnral  Steelwork : 
Prioes  on  application. 


Messrs.  French  and  Smith*   147,   Leadenhall 
Street,  and  11,  Oldhall  Street^  Liverpool,  quale:— 

TIN. 

Tin:  £    s.  d.       £    s.    d. 

English  Ingots,  f.o.b 

Dis.li%<kl% 18110    0  to  182    0    0  per  Ion. 

English  Bars,  f.o.b 

DU.  U%A1% 182  10    0  to  188    0    0 

Straits      O.M.B.,      cash 

Warehouse,  Net  180  17    6  to  181    0    0 

Straits  G.M.B.,  8  months, 

Warehouse,  Net  129  17    6  to  180    0    0 

Australian,  Mr.  Bischoff, 

Warehouse,  Net 131    7    6  to  181  10    0 

OOPPBR. 

^r:  £    s.  d.       £    8.    d. 

Standard    G.M.B.,    cash 

Warehouse,  Net  67    6    8  to   67    7    6   per  tOB- 

Standard       G.M.B.,       3 

months,    Warehouse, 

Net 67  11    8  to    67  12    6 

English,  Tough,  Cake  & 

Ingot,      Warehouses, 

Net 70    0    0  to   70  10    0 

English,      Best      Select, 

Warehouse  Net  70  15    0  to   71    5    0 

English,       Sheets      and 

Sheathing,  f.o.b.,  Dis. 

24%   80    0    0  to    80  10    0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  2J%  76    0    0  to   76  10    0 

Electro,  Warehouse,  Net .       7015    0  to   71    0    0        „ 

Ore,ex.ship    0  12    0 to     0  18    Operanit 

Begolus,       Matte       and 

Precipitate,  ex.  ship,        0  18    3  to     0  14    0       „ 

TELLOW  METAL. 

Tellow  Metal : 

£    s.    d.      £  8.   d. 

Sheets,  4  by  4  feet  for 

India  f.o.b.  Dis.  2J% 0    0    61  per  lb. 

Sheathing      „        „      0    0    Sf      „ 

SPELTER. 

£    s.    d.  £  8.  d. 

Silesian  outports,  Net 24  15    0  to  25  0  0      per  ton. 

Blende  of  50  %  Net  6  16    6  to    7  U  0 

Oalamine,  Net  6  19   0  to    7  0  0 

LEAD. 

£    s.    d.  £    s.   d. 

EnflTlish  Pig,  Warehouse, 

l)is.  2*% 12  17    6  to    18    0    0    per  ton. 

Spanish,  ex  ship,  Dis.  2}%  12  12    6  to    12  15    0 

Lead  Ore  of  70%,  Net C  lO    0  to      6  12    6 

ANTIMONY. 

£    s.  d.  £  8.  d. 
Star  ReflTUlus,  f.o.b. ,  Die. 

2*% 86    0    0    to  87  0  0    per  ton. 

Ore,50%,ex8hip,Di8.2J%    »    0    0    to  9  0  0 

Orade,exBhip,Dis.2i%...  18  10    0    to  14  0  0 


QXnOKSILVER. 


£  8.  d. 


Spanish,  751b.,  Warehouse,  Net 7  12    6  per  flask. 

Italian       ,.  ..         ,.  7  ii   6      „ 
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£   B.  d. 

Angles— PhoBnix 2  •?    5 

^^  „       Best   6  16    0 

EztraBest    7    5    0 

GftB  Tube  HoopB— PhcBniz  Best  6  15    0 


Plates— PhoBnix 


Best  Boiler 7  10    0 

Best  Best  BoUer  8    0    0 

Extra  Best  BoUer  9    0    0 


Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

AU  per  ton,  deUvered  f.a^.,  Glasgow,  Oreenook,  Qnunge- 
mono^  Granton,  Leith,  or  Ardrossan.  5  per  cent,  disooant  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Oo.,  of  Glasgow,  quote 
Oommission  extra). 


Pig  Iron :  No. 

£  s. 

Goltness,  f.a.s.  Glasgow 8    5 

"       "  2  19 

8  0 
2  17 
8  4 
2  19 
2  19 


Qartsherrie.. 
Summorlee.. 
Oambroe    .. 


Galder. 
Cayde 

Glengamock,  f.o.b.  Ardrossan 2  19 

Rglinton  „           , 2  15 

Dalmellington,  ,,  Ayr 2  15 

Shotts „  Leith  2  19 


No.  8. 
£  s.  d. 
2  15 
2  14 
2  15 
2  14 
2  16 
2  14 
2  14 
2  18 
2  18 
2  18 
2  14 


NORTH  OF  ENGLAND. 

W.  Whitwell  and  Oo.,  Ltd.,  Thomaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 

W.W.  ^  Bars    6  12    6 

W.W.  Best  Bars  7    2  6 

W.W.  BestBest    7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thomaby  ^ 8    2    6 

Thomaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable   10    5  0 

Special  Chain  Iron  9    5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  -^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron  7    5    0 

Tee  Iron,  to  8-inohes  United 7  12    6 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANOASHIRB. 

The  Pearson  and  Knowles  Ooal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote  :^  Iron.  Steel. 

£  8    d.  £  s.  d. 

Grown  (BNF)  Bars    6  10    0  7    5    0 

„         „      Angles    7    0    0  7    5    0 

„      Tees   7  10    0  7  15    0 

,.    (WIW)  Hoops    7    0    0  7  10    0 

„      Sheets    7  10    0  8    0    0 

Ordinary  Sizes,  F JL.S.  Liyerpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


WOROBSTSBSHIRB. 

Baldwins  Ltd.  (with,  whidb^^  te  ag«lgamatad 
Knight  and  Orowther,  Ltd.),  Wilden  Wori 

StOOrport^  quote:—  ^^ 

aoogl^.    2iGtoi40 

byaSin.  f0iii.l>7MiB« 

per  ton.  per  ton. 

Black  Sheets :                                  £    s.  d.  £    b.  d. 

i.Vitlfl"                         10    0    0  10  10    0 

"sSeld'* 10  10    0  11  10    0 

ug^itSi" 1110  0      12  10  a 

"  Baldwin  Wi\'d;nB:*-:: 12  10    0         18  10    8 

Charcoal  10  10    0         17  10    • 

SSS^ctl^oia-7.:.::::;:::::..: is  lo  o    lo  w  o 

Pickled,  cold-roUed  and  dose  annealed  sheets  specially  qaotod 

tnr 

Extra  widths,  Singles  to  66hi.,  Doubles  to  56in.,  Lft*ton«  ff.jj^ 
Extra  lengths,  Single*  to  168in.,  Doubles  to  182m.,  LatlsiiB  to 
lOSin. 

Patent  Coated  Sheets:  u   .    ^ 

£    s.    d.  £    ■.    a. 

No.  8  Lead 18  10    0  Jt  ^    0 

SXLead     15    0    0  16    0    0 

No.8Teme   15    0    0  JJ    «    2 

S.V.  Terae 16  10    0  17  10    0 

Singles  Doabkt 

20  G  sitoaAG 

to  108  to  96 

by  aSin.  by  tafaL 

per  ton.  par  ton. 

Tinned  Sheets :                              £    s.  d.  *    •.  d. 

Best  Coke  (Finish)    ^8    0    0  »  JJ    J 

„    Charcoal  (Finish) 80    0    0  Jl  10    0 

Extra     „            „        32    0    0  88  10    0 

Cotton  Can  Tin  Sheets  to  sgin.  by  36in.  speciaUy  quoted  tor. 
Tin  Plates,  ••  CooWey,  K  "  Besft  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Paten*  Coated  specially  quoted  tm. 
Lattens  up  to  36  wide  by  27  W.C^.  £1  10s.  Od.  per  ton  extn 
throughout  for  all  brands. 
At  works  less  2J%  for  cash  monthly ,"\10th  inst. 

Galvanized  Oorrufirated  Sheets^: 

** Phoenix"  Brand,  24 G.,  f.o.b.  London,  in  £   s.  d. 

Bundles 1^1  1«  Operton. 

**Blackwall"   Brand,   26  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London... 14~|  "^  0       „ 


Qalvanized  Working  Up-Sheets : 
24  G.,  f.o.b.  London,  in  Bundles 18  15'-    ^ 


d. 


ST  AFFORDSHIRB . 

Shelton  Iron,  SteeL  and  Ooal  Ck).,  Ltd..  S^W^^^ 

Trent,   North    Staffordshire,    and   122,  ipp^fOioa 
Street,  London,  quote  :— 

£   s.  d.*^      ^ 

Crown  Bars 6  10  0  ,'y«f«»^* 

Best  Bars  (L  to  6in.  wide,  above  J  in.  if 

thick,  i  in.  to  4  rounds  and  squares)    7    0  0    f    *» 

Angles 6  16  0    ]i    *• 

„      Best 7    6  0    L   M 

T*s    7    0  0     ^  '» 

„  Best  7  10  0 

Best  Shoe  Iron    8    0  0 

„    Bivetlron  8    0  0 

„    Best  Bivet  (Special) 9    0  0      ,i 

„    Cable    9   .5  0      ^ 

„    Screwing... 8    6  0 
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£    B.  d. 

BestTurning  8    0  Operton. 

„    Plating 8    5  0       „ 

„         n     Best  Best  9    5  0 

M         „     Treble 10    5  0       „ 

Plates 7  10  0       „ 

BestPlates 8    0  0 

„    Boilerplates 8  10  0 

„    Beet  BoUer  Plates 9  10  0       „ 

Treble  Best  BoUer  Plates 12    0  0       „ 

D^very  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALBS. 

Oordas  (Dos  Works),  Ltd.,  of  Newport,  Hon., 
qaoie  *'  Star  *'  brand  patent  wrought  nails,  steel  nails,  &o. 

Discounts— 

46  per  cent,  off  1-inoh  to  3-inoh  strong  rose  and  all  fine  rose  and 
0d7.  and  Sdy.  pound. 

40  per  oent.  off  S^-inch  to  7-inch  strong  rose  and  lOdy.  and 
90dj.  pound. 

40  per  oent.  off  all  sharp-pointed  nails. 

Defiyered  in  lots  of  4  cwt.  and  upwards.  Extra  2}  per  cent, 
diioount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  6-inch  to  7-inch  basis : — 

!  ^lot  .Sd  upw;rd8  9/9  per  ci.  }  ^1^  "^  ^^<^y  Station. 
Steel  cnt  nails,  8-inch  basis — 

'rr-K/e^rcwt.      }d/aanyBailway8tation. 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Ck>.,  Ltd.,  of 
88  and  85,  Eastcheap,  E.  O.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Owmbwrla, 
quote:— 

Per  Box. 
f.o.b. 
Wales. 
Ooke  Tin-plates.  £  s.   d. 

0  18|  by  14  124s.  110  lb.  *•  BV »»  0  18    0 

0  20   by  10  225s.  166   „**  Jumbo"        0  18    3 

0  20   by  14  112s.  108   „•*  Lydbrook  »'    0  12    6 

0  28   by  20 112s.  216   „*<  Lydbrook"    1    5    8 

Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  **  Allaway  "        0  13    8 

BELGIUM. 

O.  L.  Faulkner,  Suffolk  House,  Laurence 
Pountney  Hill,  London,  E.G.,  quotes  :— 

Prices  quoted  are  in  £  stg^ndper  ton  of  1,016  kos.  (2,240  lb.) 
delivwed  free  on  board  ANTwEBP  for  approved  quantities. 

Steel:  £   s.   d 

Blooms  at  3  12    0  perton. 

Billets at  8  14    0 

Sheet  Bars  at  3  16    0 

Finished  Steel : 

Bam  at  5    0  Operton. 

Angles   at  5    1  0  „ 

Tees  at  6    4  0  „ 

Joists at  4  10  0 

Fencing  Standards at  5    2  0  .„ 

Shoeing  Bars    at  5    4  0  „ 

I^Bars at  5    4  0  ,, 

E[alf -Bound  Bars at  5    6  0  „ 

Heavy  Bails at  4  15  0 

Light  Bails  at  4  17  6  „ 

Struotnral  Steelwork : 
Prices  on  application. 


Messrs.  French  sad  Smith*   147,    Leadenhall 
Street,  and  11,  Oldhall  Street^  Liverpool,  quale:— 

TIN. 

Tin:  £    s.  d.       £    8.    d. 

English  Ingots,  f.o.b 

Dis.li%<kl% 18110    0  to  182    0    Operton. 

English  Bars,  f.o.b 

DU.  U%A1% 182  10    0  to  188    0    0 

Straits      O.M.B..      cash 

Warehouse,  Net  180  17    6  to  181    0    0 

Straits  G.llB.,  8  months, 

Warehouse,  Net  129  17    6  to  180    0    0 

Australian,  Mr.  Bischoff, 

Warehouse,  Net 131    7    6  to  181  10    0 

OOPPBR. 

Copper:  £    s.  d.       £    s.    d. 

standard    G.M.B.,    cash 

Warehouse,  Net  67    6    8  to    67    7    6   perton*. 

Standard       G.M.B.,       8 

months.    Warehouse, 

I  Net 67  11    8  to    67  12    6 

English,  Tough,  Cake  & 

Ingot,      Warehouses, 

Net 70    0    0  to   70  10    0 

English,      Best      Select, 

Warehouse  Net  70  15    0  to   71    6    0 

English,       Sheets      and 

Sheathing,  f.o.b.,  Dis. 

2J%   80    0    0  to   80  10    0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  2}%  76    0    0  to   76  10    0 

Electro,  Warehouse,  Net .       7016    0  to   71    0    0       „ 

Ore.ex.ship    0  18    0 to     0  18    Operunit 

Begnlus,       Bfatte       and 

Precipitate,  ex.  ship,        0  18    3  to     0  14    0 

TBLLOW  METAL. 

Tellow  Metal : 

£   s.   d.     £  s.   d. 

Sheets,  4  by  4  feet  for 

India  f.o.b.  Dis.  2i% 0    0    6}  per  lb. 

Sheathing      „        „      0    0    6f     „ 

SPELTER. 

£    s.    d.  £    s.    d. 

Silesian  outports,  Net 24  16    0    to  26    0    0      per  ton. 

Blende  of  50  %  ¥[et  6  16    6    to    7    U    0 

Calamine,  Net 6  19   0   to   7   0   0 

LEAD. 

£    s.    d.  £    s.    d. 

Enflrlish  Pifir,  Warehouse, 

T)ig.  24% 12  17    6  to    18    0    0    per  .ton. 

Spanish,  ex  ship,  Dis.  2}%  12  12    6  to    12  16    0 

Lead  Ore  of  70%.  Net G  10   0  to     6  12   6 

ANTIMONY. 

£    s.   d.  £    s.    d. 

Star  Regulus,  f.o.b..  Die.  ««   ^   ^ 

2i%       86    0    0    to    87    0    0    perton. 

Ore.  60%,  ex  ship.  Dis.  2J%    800to900 
Crude,  ex  ship,  Dis.  24%...  18  10    0    to    14    0    0 

QXnCKSILVBR. 

£  s.  d. 

Spanish,  76  lb.,  Warehouse,  Net 7  12    6  per  flask. 

Italian       „  ..         ,.  7 11   6      „ 
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IiBIGBSTBRSHIBJB. 

The    Nailstone    Colliery  Company,  Leicester, 

qnote.     Price  per  Ton  at  Pit   of   20  Cwt.,  with    ^  Cwt.   per 
Ton  for  wastage  — 

Upper  Main  Seam.  b.  d. 

Main  Coal 7    6 

Beet   Hard  Steam  (hand  picked,  as   used    by  the 

Bailway  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

Finefllack    0    6 

Terms,  net  cash  on  10^  of  month  following  d^ivery. 


DERBYSHIRE.  | 

The  Manners  Colliery  Co.,  Ltd.,   of  Ilkeston  ' 
qaete  as  follows,  per  ton  at  pit : 

KUIram  Coal :  s.  d-  ! 

Best  London  Brights..., 9  9    . 

Large  Nuts  (IJ  to  W) 9  %   . 

Small  Nuts  (I  to  li) 6  0    ^ 

BooghBrights    6  0 

Peasdtoj)    6  0 

Slack    8  6    I 

Smndge   2  0   ; 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  % 

.1        M    Nuts 7  8 

Hards  (Gk)ML  Steam  Coal)    8  0 

Bakers'  Nuts  (I''  to  2") 6  6 

Slack : 8  6 

^nie  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quot^:^ 

per  ton 
at  pit. 
s.    d. 

BestMainCoal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHTRE. 

The  DifiTby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

DifiTby  Coal: 

Stxam.  s.   d. 

Best  Hand  Picked  Hard  9    0 

SteamHard    7    9 

HardNuts  _ 7    0 

Gedling  Colliery. 

High  Hazbl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nets,  2  to  4  in.  cube 9    6 

Small  Nuts,  |  to  2  in.  cube 5    6 

Stbam. — Top  Habd. 

BestHard  ^ 9    0 

Hard  Steam 8    0 

Cobbles    7    0 


CHEMICALS. 

S.  W.  Royse  and   Co.,  Albert  Square, 
Manchester,  quote: 

£   s.  d. 

Acids:  Oxalic 0    0    2|perlb. 

Picric, Crystals 0    Oil        „ 

Tartaric  at  Manchester  ...    0    0  10}      «, 

£    B.  d. 

Acetate  ofLime:  Brown  at  Manchester  net    9  10  0  par  ton. 

Grey  .,  .-  11  10  0       „ 

Alumina :  Alum,  Lump,  loose 5    5  0       „ 

„        „        in  casks  5    7  6       „ 

,,     Ground,  in  bags  5  15  0       „ 

Sulphate  of  AJumina,  14%  4  10  0       „ 

Ammonia :  Carbonate 0    0  8{  perft. 

Muriate  Grey    f.o.b.  Liverpool  24    0  0  per  taa. 

Sal-anmioniac,Lump,  Ists,  del<>-  U.K.  42    0  0       „ 

,,      2nds,        ,,         40    0  0       „ 

Sulphate f.o.b.  Liverpool  18    2  6        „ 

Arsenic  :  Best  White  Powdered    net  12    5  0       „ 

Bleaching  Powder,  35%  „    4  10  0 

Borax :  British  Befined  Crystal „    12    0  0       „ 


Coal  Tar  Products : 

Benzole,  50/30  % „ 

90% .. 

Carbolic  Acid  Crystals,  34  85^  C. . . .    , , 
„        M  »        39/40^C.  ...    „ 

„    Liquid,   9799%   ...    „ 
„     Crude,  62}%  at  60' F. 

f.o.b.     „ 

Creosote,  ordinary  good  liquid ., 

Naphtha,  Crude,  20  %  at  120°  C. . . .    „ 

„      Solvent,90%  at  lOO'' C.f  .o.b .. 

„  95  %  at  160"  C.    „    .. 

„  90  %  at  190°  C.    „    .. 

, ,     Rectified,  flash  point  over 

78°  F f.o.b.-  „ 

,,     Rectified,  flash  point  over 

100°F f.o.b.    „ 

I  Naphthalene,  all  qualities. 

'  Pitch f.a.B.  Manchester.    „ 

I   Copperas  :  Green,  in  bulk „ 

I  ,,        barrels  f.o.b.  L*pool  „ 

1  Cake , 

Copper:  Sulphate 


0  0    8iper«ri. 

0  0  10 

0  0    Oi  per  lb. 

0  0    7|     „ 

0  0    9  per  gaL 


2  0 

0  IJ 

0  8 

0  8i 

0  H 
0  io| 


0  Oil  „ 
1    0  „ 

1  12    0  per  ton. 

0  12    6 

1  19  0  .. 
6  „ 
0  ., 


1    2 
22    5 


Cyanides :  98%  minimum f.o.b.    net    0    0  6    pec  Ik 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  taa. 

„  Foreignc.i.f.U.K24    5  0        „ 

Grey  21  15  0 

„  ,,        Brown  at  Manchester  17    0  0        „ 

Nitrate 24    0  0        „ 

Litharge,  Flake 15  10  0        „ 

„       Powder ...  16    0  0        „ 

Bed  Lead,  Genuine,  c.i.f.  London 

lees  5%  15  10  0 

White    „  „  Dry    „      „      „  16  15  0 

Naphtha(Wood):  Miscible,  60  o.p 0    9  10  pec  «ri. 

Solvent 0    «  7        „ 

Poitash:  Bichromate...  delivered  England...   0    0  S  p«  lb. 

Carbonate,  90/92%  ...c.i.f  Hull  ...18    0  Opvtaa. 

Caosiio,  75/80%  „      ..    ...20  10  0       „ 

Chlorate nm%  0    0  B^  ysr  ft. 

Montreal in  Store,  laverpool  86    0  0  Mr  ftps. 

Pnuwiate,  Yellow nel  0    0  4}|pec  lb 
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1723.  F,  LobnltC*  GlaAftOw.  Jiin.  jHth.  —  ImprovemeoU 
connected  with  apparAtu^  for  brciking  up  or  cutlinR  r<>cl(*,  stonea  or 
rat  th  under  water,  or  on  dry  land. 

1728.  Ji  Clet&ad  and  J»  C.  Stewart*  Belfast.  J-m.  i8th 
— Vilvca  for  ste:iin  or  olhtr  tJiiid  prcs*uje?. 

1734.  M.  F.  M.  Mulraa^y*  and  £*  M.  Mulready, 
London,     Jnn,  ixth— Improvements  in  pa*,  engines  ami  l\\<  Jikc. 

RECENT    SPECIFICATIONS. 

ST£AM   TURBINES. 

Wlllana  and  Robinson.  Ltd.«  and  M.  H.  P.  SanHay, 
of  Riiftbr.  M^rch  }ith,  u^4,— Refer<t  to  tixmg  the  H;ide«  of  a 
lurbine.  According  to  Ibis  inv-cntion.  the  blades  arc  not  rtxed  to  the 
segment,  but  ;irehc[d  between  tbt  >idc  of  tbe  grrkove  And  the  side  of  the 
segment  by  the  pressure  caii^^cd  by  the  caulking  ring.  For  thj-,  purpose 
the  cnd*^  of  the  bUdt-s;ir<stam  >ed or. tthervvlstr formed  to  aright-ani^Jcd, 
or  .-ipproTimHety  right -aniili^d  secticin  m  l.mg,  one  ^idc  of  the  right 
'1.  1^  a  >l"t  in  Uie  t-egment.  whilst  ihe  othcf  lie*  flat  aj;iinst  the 

•  gment.    The  groove*  antl  segment*  arc  preferably  both 

I  il  form ,  as  has  before  been  proposed,  and  according  to  this 


ry. 
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iunctioD  box,  and  of  the  internal  wa&her  and  the  comparatWely  Urge 
dUmeter  or  the  screwed  or  bott  pipe,  thii  Gotiaeciion  ii  mxn^h  less 
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likclv  to  liecome  leaky.  thaATi^-thc  case  whe«  a  single  cenljal  boil  Is 
used  to  secure  the  connection.  ^\C 

ROTARY   ENTGINKS. 

H.  E.  Parry.  R.  W.  Thomson  and  W.J,  Farlay^of  Pertb, 
Western  Australia.  Jtily  ilLh,  iij04.'-Thla  invenUon  of  an  iro- 
ptoved  reversibk  rotar/  engine  c.m&li>t»  in  the  employment  of  a  rotary 
aj3d  circular  pi&ton  working  \siLhln  an  elepLical-sbaped  cylinder,  and  also 
in  the  peculiar  arrangement  of  the  central  circular  valve  which  proceed;* 
jnto  the  bore  of  the  plstoa  aod  commtinicating  with  port*  fumicd 


indention,  that  side  of  the  right-angled  tang  which  U«  between  the  side 
of  the  segment  and  the  ^lde  of  the  groove,  is  also  preferably  doveluifcd, 
the  metal  beim;  thickest  at  tht:  extreme  end  of  the  bUde.  The  slotf  in  the 
segments  and  ihe  othtr  side  of  the  righl-angled-shapcd  tang  may  al^^ 
be  dovetailed,  the  latter  being  broadest  nt  their  tJitrcrat  ends.  The 
rides  of  the  grooves  may  beciraimftrcntlallycorritgated  tngi%'e  a  better 
hold  on  the  blades.  Oiic  -^idc  or  the  right  angled  tang  may  be  longer 
than  the  other,  the  other  being  cut  on  in  the  tilamp^ng  pr'XCT-s,  and  the 
longer  part  m*y  be  bent  up  at  right  angle,  stti  a*  to  lie  upon  the  under- 
side of  the  ring,  and  so  make  the  dovelalhng  etiect  more  pronounced - 

STEAM  GENERATORS. 

Glover*a  Water  Tube  Boiler  Company,  Ll4*t  and 
D«  Crotvther,  of  L*eds.  March  l^t.  1U04,  —  This  invention 
rclale^  to  iin  icnprovcmcnl  in  the  mean*  lor  attaching  the  ends,  ot  water 
tiabes  to  other  piirts  of  steam  generators,  and  more  particularly  to  inch. 

rin  which  a  junction  box,  casing  or  header,  as  it  h  \ariomLly  called,  i% 
ised  for  making  the  connection.  The  invention  is  described  uith 
vference  to  its  upplicatmn  to  secure  the  ends  of  water  tube;?^,  situated 
irithin  the  rtue  tube  oF  a  boiler,  the  end  portion  of  the  water  tube  being 
uppo^scd  to  run  lyngitui4il]\ally  or  parallel  with  the  ^lue  plate.  A  junction 
_iux  is  employed,  having  the  end  face,  into  uhich  the  end  of  the  water 

""tobe  i*  in!5rrtcd  at  right  anglts  to  the  Kui  plate;  and  the  side  having 
the  opening  for  communicating  with  the  interlejf  of  the  boiler,  machined 
to  liw  cur\c  of  the  Hue  plate.  This  lutterslde  of  the  jvnelloa  b*ix  is 
formed  at  both  cadi^  with  a  flange  extending  limgitudinally.  The 
object  of  this  Is,  to  oblaln  a  greater  bavie  or  leverage  Ij  re&itt  ajiy 
•trains  thrown  on  the  joint.  A  boss  J?  formed  on  the  inner  side  of 
this  Joint  face,  round  the  opening  in  it ;  and  the  opening  i«  tapped  to 
receive  a  short  piece  of  p'P'"*?'  which  serves  as  a  bolt  to  secure  the 
loint.  A  washer  or  plate  is  fitted  against  the  inner  or  water  side  of  the 
fiuc  plate,  and  made  of  a  length  and  breadth  equal  toorseuncwhat 
L;reuler  than  the  length  and  breadth  of  the  joint  face  of  the  fiiiict Ion 
bo:K.  aiid  cur\ed  in  ihe  shorter  direction  to  fit  the  curve  of  the  Hue 
Mate,  and  i*  pro\ided  with  a  central  opecuogta  fit  over  the  aforesaid 

ifi'Ipe.  while  a  nut  on  the  entl  of  said  pipe  draws  the  connectioa  tight. 
"     ng  to  the  greater  longitudinal  exteuaioo  of  the  joint  face  of  the 


FIG.    I, 


-«i>> 


I 


FIG.    2. 

radialfy  in  the  pfston  for  the  admission  and  exit  of  steam  to  and  from 
each  of  the  driving  blades  of  the  pislort.  It  eastntially  consists  in  the 
means  for  independently  or  concurrently  operating  the  valves  and*  s<> 
in  means  for  controlling'! he  elliptical  travel  of  the  multiple  blad«s»  and 
for  the  simultaneoo-T  aflmisaion  and  exit  of  steam  to  and  from  opposite 
points  of  the  piston,  so  alliiwing  of  an  easy  and  intstant  reversal  of  the 
engine^  and  also  01  the  use  of  the^team  to  its  maximum  expansive  value. 
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NEW    PUBLICATIONS.  NEW    CATALOGUES* 


'.GETTING   GOLD. 

A  Practical  Treatise  for  Prospectors,  Miners,  and  Students- 
By  J.  C.  F.  Johnson,  F.G.S.  Charles  Griffin  and  Co., 
Ltd.    3s.  6d. 

It  is  quite  obvious  that  this  work  is  the  outcome  of 
many  years'  practical  experience,  and  the  need  ot  sucli 
a  book  is  emphasised  by  the  rapid  development  of  the 
gold-mining  industry.  After  an  informing  intro- 
duction the  writer  addresses  his  remarks  mainly  to 
inexperienced  prospectors,  advising  them  upon  a  course 
of  stu  dies  preparatory  to  their  embarking  on  a  "  getting 
gold"  expedition.  He  then  discusses  prospecting  as 
conducted  on  alluvial  fields,  the  origin  of  auriferous  lodes, 
the  mode  by  which  in  all  probability  the  gold  was 
conveyed  to  them  and  deposited  as  metal,  and  the  deriva- 
tion of  gold  in  auriferous  drifts.  In  the  section  devoted 
to  Gold  Extraction,  the  treatment  of  ores  and  matrixes 
for  the  extraction  of  the  metal  contained  is  dealt  with. 
The  following  chapters  are  devoted  to  secondary 
processes  and  lixiviation,  calcination  of  ores,  motor  power 
and  its  transmission.  The  author's  pertinent  remarks 
on  company  formation  and  operation  are  suggestive  and 
to  the  point,  but  we  think  his  **  Rules  of  Thumb"  will 
be  more  appreciated  by  his  practical  readers. 

<*THE     PRACTICAL     ELECgrRICIAN  S     POCKET 
BOOK,  1905." 

Edited  by  H.  T.  Crewe,  M.I.Mech.E.  S.  Rentell  and 
Co.,  Ltd.  IS. 
This  handy  and  most  useful  little  compilation  has  now 
reached  its  eighth  year  of  publication  ;  the  present  issue 
has  been  thoroughly  revised  and  enlarged,  and  in  view 
ot  the  increasing  interest  in  alternating  currents,  a  section 
has  been  added  dealing  with  alternators.  Additional 
matter  bearing  on  steam  turbines,  patents,  and  wireless 
telegraphy  has  also  been  included,  while  all  the  old 
features  which  have  rendered  this  pocket  book  indispens- 
able to  the  practical  man  have  been  retained. 


BOOKS   RECEIVED. 

Valves  and  ValTe-Gearing.  A  Practical  Text-Book  for  the  Use  of 
Eoglneers,  Draughtsmen' and  Students.  By  Charles  Hurst.  Fourth 
Edition.  With  numereus  illustrations.  Charles  GrifTin  and  Co..  Ltd 
los.6d. 

The  Universal  Electrical  Director)*  (J.  A.  Berly's).  Containing  a  com 
vAmte  Record  of  all  the  industries  directlv  or  indirectly  concerned  uith 
Slectridty  and  Magnetism.    Alabaster.  Gatehouse  and  Co.    los. 

A  class-book  of  Naval  Architecture  ;  Practical,  laying-off.  Theoretical. 
By  W.  J.  Lovett    Illustrated.    Longmans,  Green  and  Co.    7s.  6d. 

Transactions  of  the  North-Bast  Coast  Institution  }Of  Engineers  and 
Shipbuilders.    VoL  xxi.    Parts  i  and  2.    Andrew  Reid  and  Co.,  Ltd. 

We  have  also  received :  "  Laboratory  Notes  on  PracticalMetallurgv, " 
by  Walter  MacFarlane,  F.I.C.  (Longman's  Green  and  Co.,  as.  6d.) '  A 
fQraduated  series  of  exercises  clearly  demonstrating  metallurgical 
principles;  eminently  suitable  for  technical  school  students.  "The 
OMnmission  of  H  Ji.S.  Fox,  East  Indies  Station,  1901-1904,"  by  F.  E. 
Nobbs  and  W.  T.  bcrger  (The  Westminster  Press,  4s.)  We  have 
previously  called  attention  to  this  excellent  '*  L(^ "  series,  the  high 
standard  of  interest  of  former  volumes  is  well  maintained  bv  the  story 
of  the  Fax.  "  Astronomy  without  a  Telescope,**  by  E.  Walter 'Maunders. 
F.R.A.S.,iIlustrated  by  starmapsand  key  diagrams  (W.Thacker  and  Co.). 
a  gidde  to  the  study  of  the  constellations  with  the  unassisted  sight, 
written  in  a  popular  style,  and  calculated  to  awaken  a  more  general 
interest  in  astronomy.  "  The  Construction  of  Cranes  and  other  Lifting 
Machinery."  by  Edward  C.  R.  Marks,  M.I.  Mech.E..  third  edlUon 
(Technical  Publishing  Co.,  Ltd..  3s.  6d.  net).  Part  I.  discusses  the 
general  prindplea  amd  practice  in  standard  types  of  lifting  madiines  : 
Part  II.  some  patented  inventions  relative  to  Ufting  machinery ;  Fart 
III.,  eaomples  of  present  practice  by  leading  makers  off  lifting  machinery'. 
iUostnting  the  extensive  and  extending  application  of  electrical  energy 
to  the  operation  of  Cranes,  etc. ;  the  illustrations  are  a  rtrong  feature 
of  the  work,  which  should  be  studied  by  every  mechanical  engineer. 


In  isstung  their  variotts  pamphletf.  The  Fairbanks  Com- 
pany, of  78-»o,  City  Road,  E.C.,  adopt  a  practice 
which  might  with  advantage  be  followed  by  other- 
manufacturers  of  machinery.  Their  various  pamphlets 
are  of  a  uniform  octavo  size  and  are  boand  in  an 
adjustable  expansive  cover  which  makes  the  pamphlets 
handy  for  reference  and  preserves  them  from  dust. 
Pamphlets  received  from  this  firm  deal  with  weighing 
machines,  cement  testing,  arcade  files,  reed-pipe  fitters* 
tools,  new  process  hot  forged  twist  drills,  emery  and 
corundum  wheels,  the  Moran  flexible  joint,  double-tube 
injectors,  Yale  and  Towne  chain  blocks,  power  trans- 
mission appliances,  the  "  Fairbanks "  improved  gas 
and  oil  engines,  skinner  chucks,  and  pipe-threading 
and  cutting  machinery. 

A  third  edition  of  their  interesting  little  brochure,  **  Notes 
on  Electric  Lifts,'*  has  been  issued  by  Messrs. 
Archibald  Smith  and  Stevens,  of  Janus  Works,  Queen's 
Road,  Battersea.  The  first  few  pages  of  the  work  are 
devoted  to  an  enumeration  of  the  advantages  and  dis- 
advantages of  electric  and  hydraulic  lifts.  The  nature 
of  current  available  and  the  different  systems  of  control 
are  then  discussed,  and  the  last  pages  contain  extracts 
from  letters  received  by  the  firm  from  their  customers. 
All  the  tables  have  been  brought  up  to  date. 

Messrs*  G*  F*  Smithy  Ltd«r  of  Paragon  Ironworks,  South 
Parade,  Halifax,  forward  an  illustrated  and  descriptive 
catalogue  of  improved  and  newly-designed  machine 
tools  for  engineers,  shipbuilders,  boiler  makers,  etc. 


MEETINGS  FOR  THE  ENSUING   WEEK. 

Friday,  Feb.  10.— Ph\-sical  Society:  Annual  General  Meeting. 
Royal  College  of  Science,  Exhibition  Road,  South  Kensington. 
8  p  m. :  Address  by  Professor  I.  H.  PoN-nting.  F.R5., 
on  "  Radiation  Pressure."— Royal  Sodety,  Albemarle  Street, 
W.,  9  p.m.— Royal  Astronomical  Society,  Burlington 
House.  W. :  Anniversary  Meeting,  5  p.m.— Tramways  and 
Light  Railways  Association.- Annual  Meeting  Sodetv  of  Arts 
8  p.m.  —Institution  of  Civil  Engineers,  Students'  Meeting, 
Great  George  Street,  S.W.  8  p.m. :  Paper,  "The  Recon- 
struction of  the  Santa  Luda  River  Bridge,  Umgoa}'.  by 
Mr.  P.  J.  Risdon.— Institution  of  Mechanical  Engineers: 
Students  Banquet.  Empu^  Rooms.  Trocadero  Restaorant 

Saturday,  Feb.  ii.  -  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers,  Newcastle.  2  p  m.  —  Mandbester 
Association  of  Engineers:  Annual  Dinner.  Grand  HdUk, 
Manchester.— Junior  Institution  of  En^neers :  Conttng  of 
Age  Dinner,  Hotel  Cecil,  Strand,  7  p.m. 

Monday,  Feb.  13  —Sodety  of  Arts  Cantor  Lecture,  8  p.m. :  "  Internal 
Combustion  Engines,"  Mr.  Dugald  Clerk.  M.InstCE.,  London 
Institution,  5  p.m.:  Professor  W.  E.  Ayrton,  F.R.S.,  on 
"  Energy :  American.  British  and  Japanese."— Institute  of 
Marine  Engineers,  Stratford.  8  pjn.— Junior  Institutioa  of 
Engineers:  Visit  to  Broclde  Pell  Arc  Lamp  Works,  6.30  p.m. 

Tuesday,  Feb.  14.— Roval  Institution,  5  p.m. :  Paper,  **  Sfaructnre  and 
Life  of  Aninuus,"  Professor  MialL— Manchester  Steam  User's 
Assodation :  Jubilee  Banquet,  Midland  Hotel,  Maochcster. 
7.30  p.m.— University  of  Liverpool  Engineering  Sodety: 
Paper,  "Present  Day  Iron  and  Steel  works,"  Mr.  F.  J. 
Brislee,  M.Sc.— Institution  of  Electrical  Kngineen^  Gkugom 
Local  Section,  8  p.m.  :  Pap  r.  **  Earthing,"  Mr.  W.  W. 
Lackie.— Manchester  Local  Section,  8  p.m. :  Paper,  '*T^ram- 
ways  Power  Supply,'  by  Messrs.  Pearce  and  Guntoo. 

Wednesday,  Feb,  15.— Institution  of  Civil  Engineers:  Dinner  by 
Sir  Guilford  Molesworth.  President,  to  the  Coondl  and 
honorary  memt>ers,  8  p.m.— Sodety  of  Arts:  Ordinary 
Meeting,  8  p.  m.— Institution  of  Electrical  Engineers  (Bir- 
mingham Local  Section),  8  p.m.— Chemical  Sodety. 

Thursday.  Fbb.  16.— Royal  Sodety.  4.30  pjn.— Royal  Institntion 
5  pjn. :  Paper, "  Recent  Work  of  the  Geotogleal  Sodety." 
Mr.  J.  H.  TeaU.-Sodety  of  Arts.  4^  pjn. :  Paper,  "  Indian. 
Census  of  1901.*'  Sir  C.  A.  ElUott— lastttnUon  o£  Etodzkal 
Engineers  (Leeds  Local  SectionX  8  pun. 

Fridat.  Feb.  17.— Geotogleal  Society :  Annivenary  Meettnc,  8  pjn.— 
Chamber  of  Shipping :  Meeting.  Cannon  Strett  Hotel,  11 ; 
Dinner,  Hotel  Metropole,  7  pjn^— Roval  InatttotkMi,  9  pjn. : 
Paper,  «*  High-Power  MicrowMwy,**  Mr.  J.  W.  Gocdoo.^ 
North-Eatt  Coast  IniUtutioo  of  EaglMcrs m  '^ '  ^  "' 
Newcastle. 
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IE  shall  await  with  considenible 
interest  the  **  proposals  foj- 
iniproving  the  status  of  the 
Local  Government  Board  and 
the  Board  of  Trade  and  for 
establishing  a  Ministry  of  Com- 
merce and  Industr}^**  as  foreshadowed  in  the 
speech  from  the  throne  on  Tuesday.  We  caunot 
agree  with  Earl  Spencer  that  the  proposed 
measure  is  a  **  very  curious  one ''  in  view  of  the 
mischief  which  has  been  done  lA  the  past  by 
hampering  trade  legislation,  and  the  question  of 
the  noble  earl  **  Is  the  Board  of  Trade  to  be 
entirely  suppressed  or  converted  into  a  new  depart- 
ment ?"  seems  a  little  supertluous  in  view  of  the 
expression  **  improving  the  status'^  of  the  bodies 
in  question.  The  proposal  is  one  which  it  is  to 
be  hoped  will  not  be  shelved.  The  appointment 
of  a  Minister  of  Commerce  should  be  one  of 
historic  importance  to  the  British  Empire, 

In  the  United  States  the  President  of  Com- 
merce and  Labour  is  expected  to  foster  and 
promote  the  foreign  and  domestic  commerce  of 
America,  and  call  upon  Consular  representatives 
abroad  to  furnish  reports  on  markets  for 
American  products.  The  French  Ministry  of 
Commerce  and  Industry  performs  similar 
serv'ice  for  France  in  pushing  French  com- 
mercial interests  abroad.  Austria,  too,  finds  it 
worth  while  to  appoint  a  Minister  of  Commerce. 


It  is  surely  quite  tinne  that  something  is  done  to 
bring  about  a  closer  relationship  betw^een  the 
commercial  community  and  our  own  Govern 
ment. 


Mr.  Lewis  Nixon,  President  of  the  United 
States  Shipbuilding  Trust,  has  been  askintj 
himself  and  the  readers  of  a  magazine  published 
in  New  York,  whether  gas  producers  are  to 
mark  the  end  of  the  steam  age.  He  appears 
to  think  that  but  for  what  he  calls  the  *'  con- 
servatism of  the  engineering  world "  in  the 
pursuit  of  steam  developments,  to  the  com- 
parative neglect  of  the  gas  engine,  we  might 
by    this   time   have   arrived   at   a   satisfactory 


A  RECENT  PORTRAIT  OF  MR.  MARCONI, 

Whose  fortbcomlDg  mairiagc  U  dealt  with  on  page  376. 
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flying  machine,  Mr.  Nixon  cuts  into  a  theme 
dear  to  the  heart  of  Mr.  B.  H,  Thwaite,  when 
he  says :  *'  Can  we  predict  the  trend  of 
development  ?  I  think  the  great  strides  made 
lately  in  the  use  of  producer  gas,  and  the 
distribution  of  coal  through  the  poits  of  the 
world,  will  result  in  the  use  of  producer  gas 
plants  on  board  vessels  of  larger  size  with 
engines  using  gas  made  by  such  plants/*  The 
producers^  he  continues^  can  be  erected  in 
less  space  than  toilers,  and  it  is  already 
known  that  the  gas  engine  can  l>e  prmluced 
of  any  size.  We  can  proceed  along  Hues  already 
jjiovedj  and  cut  our  coal  bill  in  half. 
The  greatest  problem  before  the  ship  designer 
is  how  to  handle  the  toiler.  The  production 
of  power  by  steam  engine  gets  us  back  at  once 
to  the  man -fired  boiler.  W'e  must  have  air 
and  space  in  which  to  shovel,  fire  rooms  whose 
size  will  prevent  prostration  from  heat,  and 
bunkers  much  larger  than  should  be  necessary, 
on  account  of  the  w^aste  of  coal.  WHicn  we 
get  our  boiler  space  arranged,  after  oluaining 
every  concession  that  can  be  squeezed  out  of 
all  other  factors,  we  proceed  to  build  a  vessel 
y round  it. 


Mr.  Nixon  is  enthusiastic  about  the  proposed 
use  of  gasoline  engines  in  war  vessels.  He  says, 
for  instance,  that  in  torpedo-boats  theie  is  a 
decided  advantage  in  the  use  of  jietroleum 
or  gasohne.  In  a  torpedo-boat  developing 
3,200  h.p.  under  forced  draft,  we  would  most 
certainly  burn  not  less  than  three  pounds  of 
coal  per  i.h.p.  per  hour,  or  say  for  ten  hours 
we  would  use  at  the  least  calculation  ninety- 
six  thousand  pounds.  We  can  develop  a 
b.h.p.  on  a  gallon  of  gasoline  for  ten  hours ^ 
or  we  would  use  3,200  gallons  of  fuel  in  the  ten 
hoiH"s.  In  other  words,  we  can  increase  the 
radius  of  action  of  such  a  v^essel  more  than 
three  times  on  the  same  weight  of  fuel.  This 
assumes  that  a  steam  torpedo-boat  can  be  run 
at  full  speed  for  ten  hours  under'  trial  condidons. 
To  get  ready  to  force   the  steam-driven  toal. 


w*e  must  take  at  least  two  hours  coddUng  the 
boilers  ;  du  ing  the  run  vvc  must  clean  them, 
with  consequent  loss  of  speed  and  waste  of 
fuel ;  while  the  strain  upon  the  men  of  a  con- 
stant full* pressure  run  of  ten  houis  would  be 
practically  unbearable.  The  gasoline  engines 
lequire  no  long  w^orking  up  of  steam  pressure, 
but  are  ready  to  start  at  full  speed  in  an  instant. 
There  is  no  strain  upon  the  men  in  the  engine 
room.  Mr.  Nixon  further  says  it  is  perfectly 
feasible  under  present  conditions  to  produce 
a  ten -thousand- ton  cruiser  of  twenty-one  knots 
that  could  steam  around  the  world  at  fourteen 
knots  without  taking  on  fuel  and  without 
sacrificing  anything  in  war  efficiency  or  fighting 
power. 


The  electric  street  lamp-posts  designed 
specially  for  the  City  of  Sydney  must  be  some- 
thing quite  unique  in  their  way,  for  in  describing 
his  first  impressions  of  them,  a  member  of 
the  Electrical  Association  of  New  South  Wales 
said  they  reminded  him  of  '*  something  between 
a  giraffe  and  an  ostrich.  It  seemed  to  him 
that  if  the  design  had  to  be  zoological,  the 
authorities  should  not  have  overlooked  the 
kangaroo."  This,  of  course,  was  so  much 
banter.  The  erection  of  lamps  for  the  City  of 
Sydney  involved  quite  exceptional  difficulties, 
chiefly  occasioned  by  its  awnings  and  its  tele- 
graph wires.  The  former  render  side  hghting 
diflicult  on  account  of  the  heavy  shadows  on 
the  footways.  The  overhead  trarawire  and  the 
narrowness  of  the  street  prohibit  centre  lighting 
almost  entirely.  In  every  street  there  are  over- 
head telephone  wires,  and  in  many  streets  these 
are  on  both  sides  of  the  road.  They  are  usually 
at  a  height  of  18  ft.  6  in,  abov^e  the  footwa3^ 
These  conditions  led  to  the  adoption  of  a  special 
post,  having  a  very  large  overhang  and  placed 
on  the  kerb. 


With  the  lighting  plant  generally,  much  satis- 
faction appears  to  be  felt.  The  following, 
among  other  details,  were  given   at  a   meeting 
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of    the    abox'^e    Association    l>y    Mr,    T.   Rooke. 
The  system   decided  upon  was   the   generation 
of   three-phase   alternating    current    by  steam 
power,    and   the    transmission  of   the    current 
at  5,000  volts  to  sub-stations,  the  conversion 
at    two    sub-stations    to    continuous    currents 
for  distribution  on    a   three  wire   direct-current 
network,  at  240  and  480  volts  in  the  centre  of 
the    city,    and    the    conversion    at    the    other 
sub-stations   by  static  transformers,  for  distri- 
bution on  a  four  wire  three-phase  alternating 
current  network  at  240  and  415  volts,  in  tlie 
outlying  portions  of  the  city.     Before  adopting 
this  s^'stem  there  were  of  necessity,  many  circum- 
stances to  take  into  account,  and  the  advantages 
and  disadvantages  of  many  different  methods 
E>f  doing  the  same  thing  had  to  be  considered. 
for  public  Hghting  it  was  decided  to  connect 
arc  lamps  in  series  across  the  distribu  ors,  ten 
open   direct  current   lamps   being   provided   on 
the  480  volts,  and  nine  on  the  415  volts  alter- 
nating current. 


The  five  boilers  in  the  power  house  are  of 
Measrs.  Babcock  and  Wilcox  well-known  make, 


and  constructed  for  a  working  pressure  of 
160  lb.  per  square  inch.  Each  has  a  grate  area 
of  5S  square  feet,  and  a  heating  surface  of 
3,240  square  feet.  The  feed  water  pumps, 
sa)^  Mr.  Rooke,  are  steam  driven,  although 
electrically  driven  feed  pumps  have  become  so 
fashionable  ot  late.  All  other  auxiliary  machinery* 
is  electrically-driven,  the  absence  of  small  steam 
mains,  the  quiet  working,  greater  simplicity  and 
the  low  maintenance  cost  being  held  to  com- 
pensate  for   greater    fii^t    cost. 


REAR    VIEW    OF    SHIELD   USED   FOR   EXCAVATING  THE 
THE  NEWLY- COMPLETED  EAST  BOSTON  TUNNEL, 


The  engines  are  of  the  vertical  cross  com" 
pomid  quick  speed  Ferranti  type,  which  is 
chiefly  remarkable  for  its  valve  gear.  This 
is  operated  by  cams  contained  in  a  box  placed 
between  the  high- pressure  and  low-pressure 
cylinders,  the  whole  of  tlie  gear  being  immersed 
in  oil.  The  cams  are  ufierated  from  the  crank 
shaft  by  bevel  and  helical  gear;  they  ate  of 
uniform  diameter  and  are  therefore  positive  in 
their  action,  without  resorting  to  springs- 
Variable  cut-off  is  obtained  by  operating  the 
vahe  rod  from  the  centre  of  a  yokepiece, 
ton  nee  ting  the  bridles  on  two  cams.  One  of  these 
cams,  that  wliich  admits 
steam,  is  fixed,  the  other 
cam,  which  cuts  of!  steam, 
is  movable,  being  fixed  on 
a  sleeve  tlu-ead  having  a 
quick  thread  cut  on  its 
surface.  The  valves  are 
placed  in  the  cylinder  heads, 
two  steam  and  two  exhaust 
valves  being  provided  in  each 
cy Under.  The  surface  speed 
of  the  valve  at  214  revolu- 
tions per  minute,  which  is 
the  speed  of  the  1,000  h,p. 
engine,  is  22  ft.  per  minute. 
The  electrical  portion  of  the 
machinery  consists  of  Dick 
Kerr  three-phase  generators 
UPPER  HALF  OF  producing    current    at     an 

{See  page  576.)  E,M.F.of  5,000  to  5,200  volts 


February  17,  1905, 


PAGE'S    WEEKLY. 


PAGE'S  WEEKLY 


An    Illustrated    TectmicaJ    Weekly,    dealiflg  with    the 

Engiaeering,  Electrical,   Mining,  Iron    and  Steel 

and  ShipbuiMing  Industries* 

DAVIDGE    PAGE.     Editor, 

Clun    flouH,    Suirey    Street,   Strand,   London,   W.C. 

Tekphone  No:   3349  GERRARD. 

Teltgraphic  and  Cable  Address :    "SIXEWY,  LONDOK.'* 

Editorial.— ^i/  commutiications  intended  for  publica- 
tion should  be  wriiten  on  one  side  of  the  paper  only, 
and  addressed  to  "  The  Editor/' 

Any  contributions  offered,  as  Hkety  to  interest  either  home 
or  foreign  readers,  dealing  with  the  industries  covered 
by  the  Weekly,  should  be  accompanied  by  stamped 
and  addressed  envelope  for  the  return  of  the  MSS.  if 
refected.  When  payment  is  desired  this  fad  should 
be  stated,  and  the  full  name  and  address  of  the  writer 
should  appear  on  the  JVfSS. 

The  copyright  of  any  article  appearing  is  vested  m  the 
proprietors  of  Page*s  Weekly  in  the  absence^pt  any 
written  agreement  to  the  contrary. 

Correspondence  is  invited  from  any  person  upon 
subjects  of  interest  to  the  engineering  community.  In 
mil  cases  this  must  be  accompanied  by  full  name  find 
address  of  the  writer,  not  necessarily  for  publication 
but  as  a  proof  of  good  faith.  No  notice  whatever  can 
be  taken  of  anonymous  communicaiions. 

The  Editor  does  not  hold  himself  responsible  for  tie 
opinions  expressed  by  individual  contributors,  nor 
does  he  necessarily  identify  himself  with  their  views. 

Subseriptidfi    Rates    per   Year. 

FoAt  free  to  any  part  ot  the   world— I  a  advance,  16s. 

for  twelve  Enonths. 
Sample    Copiiss :     United     Kingdom,    6d.,    post    free; 

Abroad,  8^d.  post  free. 

Remittances  should  be  made  payable  lo  Page's  WERitLY  and 
may  be  forwardeci  by  Cheque.  Money  Order  Draft,  Post  OIHce  Orders 
or  Registertd  Letter.  Cheques  should  be  cr(i«^ed  "LOJifDON  A 
COUNTY  BANK,  Covenl  Garden  Branch,"  RO/s  and  P.O.O/s  to 
be  made  payable  at  ELasl  Strand  Post  Office,  London.  W.C.  Wbeo  a 
change  oi  aiddress  is  tiotihcd.  buth  the  new  and  old  addresses  should 
be  given.  All  ordem  must  be  .-iccompanted  by  remittance,  and  no 
subscription  will  be  continued  after  csiinniHofi  unless  by  speda 
arraiij;ement.  Subscribers  are  reque<)ted  to  give  InFomiatiou  of  any 
Irregularity  in  receiving  the  Weekly. 

Wfeen  Foreign  Subsi  rip  lion  !i  are  teat  by  Post  Oifice  Orders, 
advke  should  be  sent  to  the  Publisher* 

Fordga  and  Colonial  Subscribers  receiving  incomplete  copies 
through  newsagents,  arc  requested  to  communicate  the  f«ct  to  the 
Publisher,  together  with  the  :igenl  $  name  and  address. 

New^   Copy  for  Advertisements, 

Alterations,  &*..,  knteiided  for  In^rtion  in  the  current  week's  i&suc 
nitist  be  delivered  not  later  than  4  p.m.  on  Monday.  If 
prools  are  required  the  copy  and  blocks  should  reach  us,  several  days 
eadler. 

The    whole    of    Ibe    contents    of    this    lournsl    are 
copr^chl,  ^nd  full  rlaht»  are  reserved* 


NEWS  ITEHi. 


The  Royal  School  of  Mines. 

Mr.    T.    Arthur    Richard,     presiding    at    the    52nd 
annual  dinner  of  the  old  students  oi  the  Royal  School 
of  Mines,  claimed  that  mining  has  done  for  our  modern 
world  what  Raleigh  and  Frobisher,  Drake  and  Hawkins 
did  in  the  stirring  times  of  Queen  Elizabeth.     It  has 
given  the  materials  for  modem  civilisation^  it  has  been 
the  pioneer  of    territorial    expansion,  and  has  found 
new  worlds  to  redress  the  balance  of  the  old.     In  the 
course  of   subsequent   remarks,  he  said  that  the  day 
for    drifting    and    blundering    had     gone,   the    logical 
methotl  of  science  was  be'mg  applied    to  the  direction 
of  human  allairs  ;    and  if  they  confessed  with  shame 
the  better  assistance  given  lo  the  preparation  of  those 
who  directed  the  husmess  and  technology  of  mining  in 
countries  other  than  our  own,  if  they  recognised  the 
disregard  for  the  well-being  of  an  industry  to  which 
this  nation  owed  so  much,  and  if  they  saw  that  mines 
and  mt'ltcrs  owned   by  Englishmen  were  officered  by 
their  American  and  German  friends,  they  were  not  to 
be^  jealous   save   in    hooourable   rivalry,    hut   say,    as 
forcibly  as  they  could,  that  it  was  high  time  for  England 
lo  give  her  mining  sons  the  preparation  which  she  gave 
to  her  sailors  and  soldiers — in  other  words,  there  was 
need   of  a  National  School   of  Mines.     The  following 
memorial  was  signed  at  the  dinnex,  and  subsequently 
^orvk^arded     to    the    secretary    of    the    Departmental 
Commission    inquiring    into    the   organisation    of    the 
Royal  School  ol   Mines  :    ''  Sir,— We.  the  undersigned 
associates  and  old  students  of  the   Royal  School  of 
Mines,  all  of  whom  have  had  practical  experience  in 
connection  with  mining  and  metallurgical  industries, 
beg  you  to  convey  to  the  members  of  your  committee 
our    conviction    that     the    following    conditions    are 
essential  to    the  future  efficiency  of  the  school:     (1) 
That   the  title  be  retained  as  *  The  Royal  School  of 
Mines  *  ;    (2)  that   the  diploma  of  *  Associate  of  the 
Royal   School   of   Mines  *   be   retained   as   heretofore  • 
( j)  that  the  School,  even  though  it  may  be  aftiliated  10 
some  central  institution,  be  preserved  as  a  separate 
entity,  as  regards  mining  and  melallurgical  training, 
with    its    own    special    stall    and    organisation.     We 
believe  that  these  are  the  opinions  of  every  associate 
and  old  student  of  the  Royal  School  oi  Mines,  and  we 
beg  to  ask  your  committee  to  give  its  very  serious 
consideration  to  the  above  pomts." 

The  exports  ol  the  Transvaal  for  the  year  1904 
amounted  in  vahie  to  ii7»77o»Vl^-*^.  ^s  compared  with 
;gi2,96tv>i2  for  i</>3. 
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The  Junior  Institution  of  Engineers, 

The  coming  of  age  <1  inner  of  the  above  society 
w^as  held  at  the  Hotel  Tecil  on  Saturday  last,  under 
the  presidency  of  Mr.  W.  H.  Lindley;  M.InstX,E,. 
F,G,S.  Among  those  present  were  Lord  Reay, 
G.C.S.L.  the  Venerable  Archdeacon  W.  M.  Sinclair, 
D,D.,  Mn  J.  H,  Balfour  Brown?,  K.C-,  Mr.  James 
Swinburne,  M.Inst.C.E..  Professor  J.  A,  Ewing, 
Dr.  R.  T.  Glaze  brook,  Professor  W.  E.  Ayrton,  etc.,  etc 

The  president,  in  giving  **  The  City  and  Port  of 
London,"  referred  to  the  proposed  dockisation  of 
the  Thames.  He  remarked  that  a  dam  would  greatly 
limit  the  tidal  column  sweeping  up  and  down  the 
river,  and  it  would  be  necessary  to  utilise  artiiictal 
means  for  doing  the  work  which  the  tide  might  be 
made  to  accomplish.  He  suggested  that  the  method 
successfully  adopted  at  Bremen*  whereby  the  force 
of  the  tide  was  skilfully  directed  towards  scouring 
the  channel  and  otherwise  maintaining  the  waterway 
in  a  state  of  efficiency,  might  l5e  applied  to  the  Thames, 

Archdeacon  Sinclair,  in  responding,  acknowledged 
the  immense  indebtedness  of  the  City  to  engineers. 
then  appealed  for  consideration  for  St,  Paul's  when 
the  engineers  were  preparing  further  burrowings  for 
tube  railways. 

Lord  Reay,  in  proposing  the  toast  of  the  evening- 
congratulated  the  members  on  having  built  up  in 
twenty-one  years  an  association  which  took  a  lore- 
most  place  among  the  institutions  of  the  country. 
The  engineering  profession  was  one  which  inspired  those 
outside  with  esteem  and  respect.  In  the  engineering 
profession  there  was  no  opening  for  amateurs  or 
quacks  ;  an  engineer  who  was  not  up  to  the  work 
was  soon  found  out.  He  spoke  with  great  admiration 
of  the  engineering  profession  because  of  the  experience 
he  gained  while  Governor  of  Bombay.  The  five 
years  he  was  10  charge  of  the  public  works  department 
had  induced  high  admiration  for  the  energ^'^  and 
ability  displayed  by  the  profession  w^hich  had  conferred 
the  greatest  benefits  on  India.  Upon  the  railways 
the  present  prosperity  of  Indian  trade  rested  ;  they 
were  an  important  element  in  frontier  defence,  they 
enabled  the  Government  to  successfully  grapple 
with  famine.  Only  by  great  irrigation  works  had 
agriculture  been  made  possible  in  Sind  and  elsewhere, 
and  the  success  of  drainage  systems  in  the  towns 
was  evidenced  in  the  health  statistics.  The  future  of 
the  empire  depended  in  many  respects  upon  the  skill 
they  would  display  in  carrying  out  their  profession 
in  the  colonies. 


The  health  of  the  Secretary »  Mr.  W, 
proposed    by  the    Pretsident,   and   was 

t  honours. 


T,  Dunn,  was 
accorded   with 


New  Departures  In  Railway  Wopklngr 

Some  very  intcn^shng  remarks  tlki^trating  the  efiEtn^t 
of  modern   conditions  upon   subur!>an   radway  traffic 
were   made  at    the    141st   half-yearly   meeting  of   the 
London   and    South- West  em    Railway    Company,    by 
the   Chairman,  Sir   Charles    Scotter.     There    had,  he 
said,  been  several  new  departures  in  railway  working 
in  the  past  year.     For  the  first  time  in  railwav  liistory 
electric  traction  had  been  used  on  lines  which  had  been 
constructed  for  steam  traction,  and  the  two  systems 
of  working  had  been  simultaneously  in  operation  on 
the  same  lines.     It  was  impossible  to  state  wliat  might 
be  the  ultimate  resuUs  of  these  experiments.     Within 
probably,  about  three  months,  tlie  railway  belonging 
the    the    South- Western    Company  between    Putney- 
bridge  and  Wimbledon  would  be  worked  by  tlie  District 
Company,  all  of  whose  trains  would  be  carried  over 
that  section   of   the  company's  line,  and    also  up    to 
Richmond,     by     electrical     traction.     Another     new 
feature  had  been  largely  developed  during   tlie  past 
year   in    the   shape   of   rail    motor-cars.     The   South- 
western and  the  Brighton  Companies  were  the  pioneers 
in  regard  to  this  mode  of  working.     So  far  back  as 
June,  1903,  they  began  working  a  rail  motor-car  over 
the  Southsca  branch,  which  belonged  to  them  jointly, 
between  Fratton  and   Sonthsea  ;     anil   he  might  state 
that  the  cost  of  working  that  branch  has  been   very 
considerably   reduced,    while    the    traffic    had    slightly 
increased.     Experiments  of  the  same  kind  were  being 
made  in  other  directions.       In  fact  they  had  the  system 
in    operation    on    the    Bolley    and    Bishop's   Wa)tham 
branch  of  their  Hnc,  and  they  intended  to  try  it  on 
those  branches  where  the  traflic  was  small.     He  wa^ 
sure   they  w^ould    thus   be   enabled   to  give   a   better 
service  to  the  public  and  at  less  cost  to  the  company. 
As    he    had   said,    the    Brighton    and    South-Weslern 
Companies   first    used    the   rail    motor-cars   on    their 
Southsea  branch,  but  since  then  the  Great  Western, 
the  Great  Northern,  the  Midland,  the  North- Eastern, 
and   many  other    companies  had    adopted    the    same 
method  of  working  on  their  small  lines.     Then  there 
were    the    road    motor-omnibuses*   which  were    pro- 
vided to  act  as  "  feeders  **  to  the  railways.     He  must 
say  that  so  far  as  Ihey  themselves  were  concerned,  their 
experience   of   these   omnibuses   had    not   been    very 
satisfactory'.     They  had  not  succeeded  in  getting  the 
proper   omnibus,    but    they  were  gaining   experience 
daily,  and  they  hoped  by  these  omnibuses  to  be  able 
yet  to  deal  satisfactorily  with  certain  districts  which 
wer«  now  cut  ofi  from  railway  accommodation,  and 
thus  bring   the  |jeople  to  their    line.     Another    new 
development  was  in  connection  with  automatic  signal- 
ling, which  had  so  far  worked  very  satisfactorily  on 
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ihcji  Uiic.  AiKl  the  syi»Leiu  would  be  ^j^teiided  as  oppor- 
iumly  utfiic*d»  hs^t,  Ina  not  least,  he  might  mention 
tMt  the  QQni^any  had  alBO  recontJy  adopted  a  mechani- 
i^iU  (og'^igH^liiig  apparaiusi  which  did  them  great  ser%4ce 
during  the  di^^^tTQm>  fogs  at  tiie  cud  oi  the  year,  and 
whith,  he  was  assured,  rdhcved  a  iarge  number  ot  their 
servaDts  (rum  grtsat  risks. 

Ml*.  Q.  T.  Yerkds  and  the  District  Railway^ 

The  elcctioa  ul  Mr.  Charles  Tysuii  Yerkts  to  the 
chairmanfihip  ol  the  MetropoUtan  District  Railway 
places  him  in  a  vastly  important  position  in  relation  lo 
(^kctric  traction  m  the  Metropolis,  which  owes  more  to 
Mf,  Yerkes  and  to  Sir  George  White,  the  one  an  Ameri- 


can and  the  other  a  Bristol  hnancicr»  than  to  any 
cjiterprise  on  the  part  ot  London  itsell  Sir  George 
White  lias  retired  from  active  participation  in  the 
progress  of  electric  traction  in  London,  but  Mr.  Yerkes, 
who  succeeded  Sir  George  as  chairman  of  the  London 
United  Tramways,  is  also  at  the  head  of  that  important 
enterprise  the  Underground  Electric  Railway,  which 
in  addition  to  owning  a  controlUng  interest  in  the 
nistrict  Railway  and  the  London  United  Tramways,  is 
dominant  partner  in  the  Baker  Street  and  Waterloo 
Railway,  the  Great  Northern.  Piccadilly  and  Brompton. 
the  Charing  Cross,  Euston  and  Hampstead,  and  the 
Hampstead  and  Edgware  lines. 

Tramways   and   Light   Railways  Associa- 
tion. 


At  the  ordinary  general  meeting  of  the 
Tramways  and  Light  Railways  Association, 
held  on  Friday  last,  Mr.  Arthur  Stanley,  M.P,, 
was  elected  president  for  the  ensuing  year.  Mr. 
Alfred  Baker,  the  president,  was  in  the  chair. 
The  main  objects  of  the  Association  are  to 
promote,  encourage*  and  laciUtate  the  construe^ 
tion,  extension,  and  working  of  tramways  and 
light  railways,  Jto  develop  electric  and  other 
modes  of  mechanical  traction,  and  to  give  to  the 
Legislature^  and  to  pubUc  bodies  and  others 
facilities  lor  [conferring  with  and  ascertaining 
the  views  of  persona  engaged  or  interested  in  the 
construction,  working,  and  development  of 
tramwaj's  and  light  railways.  The  following 
gentlemen  w^ere  elected  to  hll  vacancies  on  the 
council :  Mr.  H.  England,  Mr.  J.  B.  Hamilton, 
Mr.  J-  H.  Rider,  Mr.  S,  Sellon,  and  Lord  Vaux 
o£  Harrowden.  The  President  in  the  course  ot 
his  observations  said  he  believed  that  if 
anybody  invented  a  cheaper  mode  of  tractioD 
than  that  of  a  metal  wheel  on  a  metal  rail  it 
would  run  them  off  the  road,  but  it  would  not 
be  done  by  motor  omnibuses. 


The  entry  of  the  picture  post -card  into 
business  affairs  has  been  chronicled  on  several 
occasions  in  Pagers  Weekly.  The  latest 
instance  is  such  a  charming  httle  card,  entitled 
'  His  Private  Secretary/'  which  we  ha%'e 
received  from  the  Yost  Typewriter  Company. 
Ltd.  The  picture  is  not  spoilt  by  advertisiiig 
matter,  and  the  Yost  Typewriter  Company. 
Holbom  Viaduct.  E.G..  offer  to  send  one  on 
receipt  of  a  stamped  addressed  envelope,  to 
any  reader  mentioning  this  journal. 
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LON'DOX    AND    SOUTH- WESTERN    RAILWAY  OMNIBUS, 
BY    CLARKSON,    LTD. 


I 


» 


THB     BROTHERHOOD    OAR. 

Something  approaching  a  sensation  has  been 
created  among  automobile  engineers  by  the  new  AH 
British  Brotherhood  car,  for  the  engines  of  which 
^he  firm  of  Peter  Brotherhood  are  responaible. 
Innovations  axe  mtrodnced  in  almost  every  detail^ 
and  some  of  these  are  shown  in  Our  illustrations. 
The  self -regulating  carburetter  (fi^,  t).  is  one  of 
the  most  striking  features,  and  while  it  is  capable 
of  adjusting  the  explosive  mixture  to  a  very  fine 
degree,  it  is  not  in  itself  constructed  delicately  or 
with  any  excessive  complication  as  is  generally  the 
case  with  automatic  carburetters.  The  petrol  supply 
passes  through  a  long  tapered  jet  with  a  very  ample 
bore,  but  is  controlled  to  a  hue  degree  with  a  long 
needle,  and  consequently  is  not  subject  to  the  crcasioaal 
blockages  which  occur  in  the  case  of  the  usually  fine 
petrol  jet  that  the  slightest  foreign  matter  will 
choke.  Moreover,  the  parts  controlling  the  various 
functions  of  the  carburetter  being  all  connected  to 
one  spindle  cannot  get  out  of  adjustment  with  each 
other.  It  is  claimed  that  it  automalically  assures 
the  even  and  quiet  running  of  [the  motor  at  low 
speeds » 

The    ignition    *^    high    tension    on     special     single 
Cartridge  coil  and  trembler  only  from  four  cylinders. 
The    commutator    (fig.    2),    and    high    tension    dis- 
tributor are  mounted  on  one  car  on  dasht>oard. 

The  gear  changing  is  arranged  so  that  missing 
gear  is  rendered  impossible,  and  the  case  of  control, 
through  the  clutch  pedal  and  the  throttle,  will  appeal 
to  the  practical  man.  The  radiator  has  the  lubes 
staggered  and  so  arranged  as  to  assure  cool  air,  coming 
in  contact  with  all  surfaces  of  tubes'^nd  fires.  There 
is  a  new  design  of  compensated|bank  brake  made  of 


two  semi-circular  stiff  steel  bands,  carried  on  two  pivots, 
accurately  machined,  so  as  to  exert  uniform  pressure 
on  all  points  of  contact  with  circumference  of  brake 


FIG.    I*      SECTIONAL   ELEVATlO!C   OF  CARBURETTER 
BROTHERHOOD-CROCKER    MOTORS,    LTD, 
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STANDARD     *' CHELXISFORD "     EXGISEt    WITH     COVER      OFF,     BV     CLARKSOX,     LTD, 


valves,  A  I,  have  their  scats  arranged  on  a  somewhat 
lower  level  than  the  port  leading  from  them  into  the 
working  cylinder,  and  tliat  the  gases  therefore  tend 
to  pass  more  equally  around  them,  instead  of  on  the 
cylinder  side  only,  this  being  particularly  important 
for  the  exhaust -valves,  because  it  reduces  the 
tendency  for  the  valve  to  be  heated  to  a  greater  extent 
on  the  one  side  than  the  other. 

The  cylinders  and  their  pistons  are  made  of  hard 
cast  iron,  and  their  ^  exact  shape  is  shows  in  figs. 
5  and  6,  where  also  the  hollow  gudgeon  pins  and  the 
connecting  rods  are  shown  sectionaliy  and  in  elevation. 

The  crank  chamber  is  so  shaped  that  it  encloses  the 
lower  portions  of  the  gear  wheels  drawing  the  cam 
shafts  and  a  separate  casing,  D3.  completes  this  casing 

The  crank  shaft,  D.  made  of  nickel  steel,  is  machined 
ail  over  from  a  forging,  Messrs.  Crossley  have  adopted 
the  special  sjrstem,  developed  by  them  for  their 
ordinary  gas-engine  crank  shafts,  which  will  be 
familiar  to  readers  of  Page's  Weeklv,  for  this  four- 
throw  crank  shaft.  The  flywheel,  N,  is  fixed  to  the 
crank  shaft  by  botis  passing  through  a  registeriug 
flange*  which  forms  a  part  of  the  solid  forging.  The 
igniters,  B4,  arc  operated  by  the  disc-cams,  two  of 
which  are  seen  on  the  inlet  cam  shaft  in  fig.  S»  these 
cams  engaging  with  projecting  arms  mounted  on  the 


H  2 


rbolt,  which,  when  lifted  up,  hts  into  a  slot  in  the  arm. 
This  arm  carries  on  the  inside  a  spherical  head,  which 
closes  the  release  compression  port,  a  washer  being 
used  to  make  a  gas-tight  joint.  Provision  is  made 
to  hook  the  arm  up  to  the  carburetter  when  the 
compression  on  any  cylinder  is  released.  The 
advantage   of   this   device    are   obvious   enough,    the 

I  primary  intention,  being,  of  course,  to  facilitate  the 
rem^oval  of  a  valve  from  any  cylinder  while  the  engine 
is  running,  while  the  arrangement  of  the  parts  permits 
the  replacement  of  a  sparking  plug  without  stopping 
the  motor.  Acc^sibility  to  the  crank  case  has  also 
B  been  an  object  in  design.  The  motor  runs  up  to 
^  i,ooo  revolutions  per  minute,  developing  30  h.p,, 
with  cyUnders  of  4i  in.  bore  by  5  in.  stroke,  but  the 
best  speed  at  which  to  run  the  mottrtr  is  700  revolutions 
per  minute. 

CROSSLEY     PETROU     EMQlNE. 

This  engine  which  is  shown  by  Messrs.  Charles 
Jarrott  and  Letts,  Ltd.,  is  made  by  Messrs,  Crossley 
Bros,,  of  Openshaw.  The  illustrations  show  transverse 
and  longitudinal  sections,  with  an  end  elevation  and 
plan.  One  of  the  most  striking  features  of  the  engine 
is  the  valve  which  varies  the  volume  of  the  charge 
drawn  into  the  working  cyhnders.  A  reference  to 
fig.  S  will  show  that  the  inlet- valves,  A,  and  the  exhaust 
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lower  ends  of  the  vertical  rock* 
shafts,  B3,  The  time  of  ignition 
is  variecl  by  raising  or  lowering 
the  rock-shafts,  B3. 

The  governor,  G,  is  shown 
in  Fig.  8  :  it  is  fitted  inside  the 
large  spur-wheel  which  drives 
the  inlet  cam  shaft  It  is 
of  the  ordinary  ceatrifugal 
type. 

The  engine  is  capable  of 
working  at  any  speed  between 
80  and  1,200  revolutions,  this 
wide  range  being  due  to  the 
spedally-designed    carburetter. 

Pig*  5  herewith  shows  vertical 
cross  section  through  one  of  the 
cylinders.  Fig.  6  shows  vertical 
longitudinal  section  through 
centre  of  engine*  Fig.  7  is  a 
front  elevation.  Fig.  8  is  a  part 
plan  and  part  horizontal  section 
through  cam-shaft. 
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CROSSLEY  PETROL  ENGINE,  FIG.   5,  6,   7  AND  8. 


FIG.  9,—'' cut T''   marine   MOrOR,   PORT-SIDE,      3O   B.H.B.      4  CYLINDERS,   4^  1 X.    X    5  IX, 
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HADFIELD*S    PATENT    "ERA"   MANGANESE   STEEL 
IN    CRUSHING   MACHINERY. 


'  HE  Hadiield  and  Jack's  Patent 
Gyratory  Crusher,  illustrated 
in  figs*  t  and  2^  is  one  of  ten 
which  have  been  constructed 
for  the  Premier  Diamond 
Mines  to  deal  with  approxi- 
mately 800  loads  of  blue  ground  per  hour.  It  is 
the  latest  product  of  the  two  large  machine  shops 
which  have  been  recently  added  to  the  East 
Hecla  Works  of  Messrs.  Hadtteld's  Steel  Foun- 


KIG*    t.      HAD  FIELD  AND   lACK  S 
PATENT    HECLON   GVR.VTORY   CRUSHER. 


dry  Company,  Ltd,,  Sheflield,  for  the  construc- 
tion of  Stone  and  Ore  Crushing  Machinery, 
The  machine  is  of  particular  interest  because  it 
represents  one  important  practical  outcome  of 
the  research  work  which  has  earned  the 
Hadfield  Company  such  a  wide  reputation  in  the 
metallurgical  world.  The  importance  of  lighten- 
ing this  class  of  machinery  needs  no  emphasis. 
In  the  present  instance  it  has  been  secured 
by  the  institution  of  cast  steel  parts  for  con- 
structions in  which  cast  iron  was  formerly 
employed,  while  the  portions  of  the  Crusher 
most  subject  to  wear  and  tear  have  been  as  it 
were,  "armoured*^  with  *'Era'^  manganese 
steelj  Uiereby  ensuring  for  them  a  considerably 
enhanced  durabihty. 

The  Heclon  Crusher  has  also  a  number  of 
mechanical  improvements  which  make  for  re- 
duced frictional  resistance,  and  provide  for  the 
protection  of  the  interior  mechanism  from  dust. 
Its  construction  will  be  readily  understood  from 
fig.  2.  The  lower  part  of  the  body  portion 
of  the  breaker  is  of  cast  iron,  the  upper  part 
being  of  cast  steel  lined  with  concave  plates  of 
**Era"  manganese  steel.  The  hopper,  of  cast 
steel,  carries  a  3-arm  spider  supporting  the  boss. 

The  shaft  T  is  hollow,  fitting  over  and  pro- 
tecting the  eccentric,  which  is  also  guarded 
from  dust  by  the  dust-collars  V  and  Si.  Its  weight 
is  carried  on  a  brass  ball  bearing  at  the  upper 
end  where  the  motion  is  practically  nil.  The 
crushing-cone,  of  **  Era  *'  manganese  steel,  is  not 
revolved  by  theshaft,  but  has  an  oscillatory  motion 
transmitted  through  the  shaft  by  an  eccentric 
boss  cast  in  the  base  gear  wheel  G,  the  thrust 
from  the  eccentric  being  taken  by  a  steel  sleeve 
C^  which  is  securely  attached  to  the  cast  lion 
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l-pMt^..  'f^^  Tjipmmihi^rl)  shown  at  the 
likll  i«  server  to  wind  it  up  or 
*.      '  f  fineness  to 

\v  jiiced.     The 

av  t  th«  machine  are  lined 

uitii  ii^ipi  kiuuiii^^cse  steel,  which  can  be 
rciicvved. 

The  byshes  betw*^^  the  sleeve  C  and  the 
iiuier  surfape  of.  the  eccentric  boss  and  also 
between  the  outer  surface  of  the  latter  and  the 
inner  surface  ryi  the  shaft,  are  of  an ti- friction 
111  can    easUy     be    withdrawn    for 

icating  system  is  carried  from  a  base 
SI  the  level  of  the  main  bearing, 

the  oil  pas^sing  through  a  hole  bored  in  centre 
of  shaft.  A  constant  drip  of  oil  is  maintained, 
and  after  passing  over  the  inner  and  outer 
bushes,  finds  its  way  under  the  dust  ring  81,  and 
partly  past  the  inner  bearing  down  to  the  base 
pble  whence  it  is  recovered  through  a  small 
pipe  in  the  bottom-plate. 

The  machine  is  driven  by  a  pulley  through 
the  medium  of  safety  breaking  pins  and  a  bevel 
pinion  "on  the  wheel  G,  the  shaft  bearing  being 
exceptionally  long  and  lined  with  anti-friction 
metal. 

The   other    machines,    figs,    3—6,    illustrate 


further  applications  of  the  '*  Era 
steel  to  crushing  machinery.  In 
figt  3  is  shown  a  special  type 
of  revolving  screen  designed 
by  Had  field's  Steel  Foundry 
Company,  Ltd.,  best  toughened 
cast  steel  in  this  case  being  used 
for  all  the  parts  subject  to 
heavy  working  strains.  When 
sj  required,  these  screens  are 
fitted  with  perforated  plates  of 
**  Era  ■*  manganese  steeL 

The  use  of  this  special  metal 
for  the  jaw-faces,  side-cheeks, 
toggle-plates  and  grooves  in  tlie 
reciprocating  stone-breaker  is  illus- 
trated in  figs.  4  and  5^  and  here, 
againi     cast     steel     parts     have 
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FIO.   2.      SECTION-    OF   THE     HECLOS    CRl'SHER. 
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FIG.   4.       HADFl eld's    PATENT    SOLJD    STEEL    JAW    CRUSHER 
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KIG.   3.      REVOLVING    SCREF.X. 
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FIG.  3.     SECTIOX   OF   HADFIELD  S   PATENT  SOLID  STEEL  JAW   CRUSHER. 


FIG.    6.      TOOTHED  CFUSHIXG   KOLLS  (GEAR    DRIVEN). 


been  introduced  with 
marked  effect  upon  the 
weight.  The  back  of  the 
Jaw-face  !ias  V  grooves 
filled  with  hard  spelter, 
which  permits  it 
to  be  slipped  into  place 
with  the  same  readi-. 
ness  as  a  cast  iron  jaw- 
face  with  a  planed  back, 
and  ensures  equally  as 
good  a  fit. 

Similar  metals  are  used 
in  the  construction  of  the 
crushing  rolls  (lig.  6),  in- 
tended for  dealing  finally 
with  partly-crushed  ma- 
terial. In  this  case  the  use 
of  **  Era  "  manganese  steel 
enables  the  teeth  of  the 
rolls  to  be  made  of  thinner 
and  longer  section,  there- 
by procuring  better  results 
and  also  a  longer  life 
lor  the  teeth  than  was 
formerly  possible  by  the 
use  of  chilled  iron. 

It  may  also    be   men- 
tioned that  "  Era"  man- 
ganese   steel     plays    an 
important     part     in    the 
production  of  links,  pins, 
sprocket  wheels^  and  other 
parts  of  elevators  and  con- 
veyors which   are  speci- 
ally subject  to  heavy  wear 
and    tear.    In    fact,    this 
special  steel    is    particu- 
larly applicable  wherever 
there  is  severe    abrasive 
action  and,  we  are  assured 
that  in  many  cases  Messrs. 
Hadfield,    Ltd.,  are  able 
to  show  records  of  wear 
in  the   ratio  of    5   to   1, 
6  to  I,  and  even  more  as 
compared  with  iron. 
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NOTABLE    TECHNICAL    INSTITUTIONS. 

ARMSTRONG  COLLEGE 
(IN  THE  UNIVERSITY  OF  DURHAM),  NEWCASTLE-UPON-TYNE- 

By  Stanley  Parker  Smith,  B.Sc. 


llTUATED  in  the  ver>'  heart  of  one 
of  the  most  important  engineering 
centres  of  the  United  Kingdom, 
the  Armstrong  College  ranks 
among  the  foremost  institutions 
in  the  world  for  the  training  of 
engineers.  The  name  of  the  College, 
formerly  known  as  the  Durham  College  of  Science, 
haa  been  recently  changed  to  the  Armstrong  College,  in 
memory  of  the  late  Lord  Armstrong,  a  name  which  will 
probably  be  regarded  by  engineers  as  signifying  that  en- 
ginttering  is  looked  upon  as  amongst  the  most  impor- 
tant of  the  various  subjects  taught  at  the  College, 
which  is  one  of  the  chief  Un^vQirsity  Colleges  in  the 
country.  Like  many  other  institutions  of  its  kind,  it 
has  had  a  hard  struggle  to  e^toblish  its  claim  as  a 
training  ground  for  modem  and  scientific  engi- 
neering ;  nor  can  the  victory  yet  be  said  to  be 
quite  won,  as  it  is  only  by  the  recognition  of 
those  who  haN-e  done  well,  after  successfully  going 
through  the  College  course,  that  the  prejudice 
against  university  men  can  be  overcome.  There 
are  still  many  engineers  on  Tyneside,  as  well  as 
elsewhere,  who  hold  that  j'^oung  apprentices  can  gain 
their  experience  as  their  fathers  and  forefathers  did, 
and  that  a  college  man  is  lazy  or  incompetent.  They 
seem  to  forget  that,  when  they  began  their  career, 
engineering  in  all  its  branches  was  conducted  on 
vastly  different  lines.  Of  late  years  science  has  been 
so  apphed  to  the  arts  that,  unless  a  man  has  received 
a  thoroughly  scientific  education,  he  cannot  hope  to 
reach  the  highest  ranks  of  his  profession. 

The  chief  firms  in  the  district  are  now  beginning  to 
recognise  the  claims  of  the  College,  and  to  look  upon 
it  as  a  desirable  and  necessary*  institution  ;  in  fact, 
in  many  cases,  these  firms  work  hand-in-hand  with 
the  College.  The  college  course  is  not  intended  to 
be  a  substitute  for  the  term  of  apprenticeship,  but  it 
is  so  arranged  that  the  student  apprentice  may  benefit 
to  the  fullest  possible  extent  by  the  combination  of 
his  scientific  and  practical  training. 

MKTHOM    OP    -mMNIilO. 

Many  of  the  students  enter  on  the  **  sandwich  " 
•ystem,  by  which  they  combine  the  experience  gained 


in  various  drawing  ofiices,  works,  shipyards,  etc, 
with  the  knowledge  gained  at  coliege.  Sach  a  conxit 
often  extends  over  five  or  six  years — two  or  thre* 
sessions  at  college  and  two  or  three  years  in  the  shop. 
Other  students  prefer  to  serve  their  apprenticeahip 
first  and  then  come  to  college,  whilst  others  again  levecae 
this  order.  With  regard  to  the  work  accompliihed^ 
it  may  be  first  of  all  pointed  out  that  when  any  man 
enters  the  College,  he  very  soon  learns  that  if  he 
wishes  to  attain  success  he  must  work,  and  work  hud. 
Wliether  it  is  right  or  not  to  crowd  four  years'  work 
into  three,  is  another  matter  ;  but  it  is  a  weU-kiUNni 
fact  in  the  College  that  unless  a  man  chooses  to  woric 
hard  he  will  not  earn  his  degree  or  diploma,  as  the 
case  may  be.  On  the  other  hand,  this  is  one  of  the  chief 
causes  that  makes  the  engineering  degrees  and  itiplamia 
of  this  university  so  highly  valned. 


In  describing  some  o^  the  chief  features  of  the  fAiyy 
of  interest  to  engineers  generally,  we  may  in  the  first 
place  devote  a  few  words  to  the  engineering  stafL 
Each  branch  of  engineering  has  its  own  lecturers; 
the  head  of  the  engineering  department  being  ] 
Weighton,  M.A.;  of  the  mining  departnien't, 
Louis,  M.A.  ;  and  of  the  electrical  department,  l>r. 
Thornton,  M.I.E.E.  Of  Professor  Louis  we  need 
add  little  to  what  was  said  in  a  biography  of  him 
which  appeared  in  a  recent  number  of  Page's  Wesklt. 
He  holds  that  before  anything  else,  a  student  mnst  be 
a  man  of  character,  and  although  he  may  rise  to 
positions  of  eminence  and  responsibility,  he 
always  continue  to  progress,  for  as  soon  as  a 
ceases  to  acquire  knowledge  his  usefulness  begins  to 
decrease.  Professor  Weighton  is  one  of  the  most 
respected  men  in  the  College.  He  is  admittedly  imifttT 
of  his  subject — his  wide  experience  being  gained 
from  years  of  practice  and  study.  His  personality  is 
such  that  he  commands  esteem  from  all  his  students, 
in  whom  he  takes  great  interest. 

Dr.  Thornton  is  probably  best  known  to  the  oatside 
world  by  his  valuable  experimental  researches  which 
have  been  dealt  with  from  time  to  time  in  the  ♦•M^iiwif*! 
press  ;  but  among  the  College  stndents,  there  is  a 
deep   feeling   of   respect    for    him   in  canseqneooe    o 
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FIG.  2.     A  CORNER  OF  THE   ENGINE   ROOM 
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his  kind  personal  interest  in  their  work.  He  is  ever 
engaged  in  research,  and  delights  to  have  the  senior 
students  under  his  guidance,  doing  any  similar  work 
that  may  appeal  to  them.  Moreover,  his  own  genial 
nature  and  dogged  perseverance  help  them  over 
endless  difiiculties  which  would  otherwise  prove 
most  disheartening. 

Every  opportunity  is  taken  of  cementing  the  friendly 
relationship  existing  between  the  teaching  staff  and 
their  students  by  means  of  social  intercourse.  At  a 
recent  engineers'  dinner  (which  promises  to  become 
an  annual  function)  Professor  Weighton  remarked  on 
the  goodwill  existing  between  the  different  engineer- 
ing sections  of  the  College,  and  strongly  emphasised 
the  important  position  which  the  engineers  hold  there. 
He  was  glad  to  know  that  on  the  completion  of  the 
new  buildings  they  would  have  a  wing  of  the  building 
practically  to  themselves.  Professor  Louis  on  this 
occasion  mentioned  that  the  College  had  supplied 
more  Inspectors  in  Mining  than  any  other  in  the 
kingdom,  whilst  its  representatives  in  one  form  or 
another  were  to  be  found  in  almost  every  part  of  the 
world.  An  engineers'  committee  was  formed  as  a 
result  of  this  dinner  to  organise  the  engineering  interests 
of  the  College.  It  is  composed  of  members  of  the 
staff  and  representatives  of  the  students,  and  has  to 
look  after  the  welfare  of  considerably  more  than 
one  hundred  students. 

TNK    OOLLEQK   COURSES    IN    ENQINEERINa 

We  will  next  describe  briefly  the  courses  of  study 
undertaken  at  the  College.  They  may  be  divided 
into  three  classes  :  (i.)  Degree  of  B.Sc.  ;  (ii.)  College 
Diploma ;    (iii.)    Special  Courses. 

(i.)  The  course  for  the  B.Sc.  in  Engineering  may  be 

taken  in  any  of  the  following  branches  :    (a)    General 

3lechanical    Engineering ;      (6)     Naval    Architecture  ; 

ic)     Civil    Engineering  ;     (d)     Electrical    Engineering 

<including     Mechanical     Engineering)  ;      (c)    Mining  ; 

</)    Metallurgy.     These    courses    extend    over    three 

years.     First  Year. — This  is  a  preliminary  course  in 

general  science,  and  is  the  same  for  all  men   taking 

their  degree  in  any  branch  of  technology.     There  are 

four  subjects — mathematics,   physics  (theoretical  and 

practical,    chemistry    (theoretical   and   practical),    and 

mechanical  drawinjj.     Second  and  Third   Years. — 

In  the  second  year  the  engineers  begin  to  specialise, 

the  various  courses  being  chosen  from  the  following 

subjects   in    the    second    and     third    years :     appUed 

mechanics,    engineering    and    engineering    laboratory, 

mechanical    drawing,    naval     architecture,    surveying. 

pfBCtical  geology,  electrical  engineering  and  laboratory, 

conomic  mineralogy,  mineral  deposits,  mining,  dressing 


of  minerals,  general  metallurgy  and  assaying,  etc.  In 
addition  to  the  above,  most  of  the  degree  students 
are  required  to  take  auxiliary  subjects,  such  as  physics 
chemistry,  or  mathematics. 

(ii.)  The  diploma  courses  extend  over  two  years 
for  a  second-class  certificate  and  three  years  for 
a  first-class.  The  diploma  may  be  taken  in  : 
(a)  engineering  (including  electrical  engineering)  ;  (6) 
naval  architecture ;  (c)  mining.  The  subjects  taken 
are  the  same  as  above,  but  are  modified  to  suit  each 
special  case. 

(iii.)  The  special  courses  are  arranged  to  meet 
individual  requirements. 


THE  OOLLEQE   BINLDINQ  AND  THE   HOUSINQ   OP 
OfePARTMENTS. 

Each  branch  of  engineering  has,  or  will  shortly 
have,  on  the  completion  of  the  new  buildings  at  the 
College  front,  its  own  class-rooms,  and  laboratories. 
The  Engineering  Drawing  Office,  which  measures 
123  ft.  by  34  ft.,  is  one  of  the  finest  rooms  in  the 
building.  The  Engineering  Laboratory  —  which  is 
beneath  the  Drawing  Office  and  is  of  similar 
dimensions,  is  fitted  with  all  kinds  of  experimental 
machinery,  etc.  The  general  arrangement  is  shown 
in  fig.  I.  In  this  laboratory  the  junior  students  are 
made  to  perform  a  series  of  experiments  to  illustrate 
the  first  principles  given  in  the  classes. 

The  chief  pieces  of  machinery  in  this  laboratory 
are  a  set  of  vertical  quadruple-expansion  experimental 
engines  (tig.  4).  These  engines  are  capable  of  working 
up  to  200  i.h.p.,  at  160  revolutions  per  minute,  with 
a  boiler  pressure  of  210  lb.  per  square  inch.  They 
are  surface  condensing,  and  are  so  constructed  as 
to  be  capable  of  being  worked  quadruple,  triple,  double 
or  single  expansion,  under  any  required  conditions 
of  steam  pressure  or  total  expansions  of  the  steam. 
The  cylinder  ratios,  the  cut-off  in  each  cylinder,  and 
the  crank  angles  can  be  altered  at  will.  The  dyna- 
mometer is  of  the  Froude  hydiaulic  type,  and  is  fitted 
with  automatic  recording  gear  for  both  the  b.h.p. 
and  revolutions  in  a  given  time.  The  several  parts 
of  the  engines  and  boiler  (which  is  of  the  multitubular 
marine  return-tube  type)  were  constructed,  and 
presented  to  the  College,  by  forty-six  different  firms 
from  designs  by  Professor  Weighton. 

The  vertical  testing  machine  is  of  the  Buckton 
type,  and  is  capable  of  testing  materials  up  to  100 
tons  in  tension,  compression,  sharing  and  cross-breaking 
It  is  worked  by  a  hydraulic  intensifier,  and  is  fitted  with 
autographic  apparatus  for  recording  the  relation 
between  stress  and  strain.  This  machine  was  pre- 
sented to  the  College  by  Mrs.  Clarke  in    accordancs 
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with  the  wishes  of  her  husband,  the  late  Mr.  William 
Clarke,  of  Gateshead.  The  senior  students,  for  one 
terra,  receive  demonstrations  from  Mr.  Cullen,  the 
lecturer  in  engineering,  on  the  uses  of  the  testing 
machine,  and  two  terms  are  spent  in  trials  on  the  ex- 
perimental engines,  and  lectures  by  Professor  Weigh  ton 
on  results  obtained  by  trials.  There  is  always  some 
research  going  on  in  connection  with  these  engines. 

There  is  also  a  direct  steam-driven  air  compressor 
of  the  IngersoU-Sergeant  t\'pe  and  a  rock  drill  by  the 
same  firm  (see  fig.  3).  There  are  also  shown  in  fig.  i 
a  gauge-testing  machine,  a  Westinghouse  pump, 
and  a  six-pole  dynamo  (given  by  the  Pallion  Company, 
Sunderland),  connected  by  belt  to  a  15-h.p.  compound 
steam  enigne.  On  the  extreme  right  of  this  photo- 
graph is  seen  the  djTiamometer  of  the  experimental 
engines,  whilst  on  the  left  is  seen  the  intensifier  of  the 
testing  machine.  Fig.  2  shows  a  comer  of  the 
engine-room,  where  several  pieces  of  electrical 
machinery  and  apparatus  are  placed  until  the  new 
electrical  laboratory  is  finished.  When  these  machines, 
etc..  have  been  moved  to  their  right  place,  space 
will  be  afforded  for  a  new  steam  plant  and  a  motor 
generator  set. 

The  principal  machines  at  present  in  the  engine-room 
include  a  set  of  Robey's  horizontal  compound  steam 
engines,  presented  by  the  Worshipful  Company  of 
Drapers  of  the  City  of  London.  They  are  capable  of 
indicating  200  h.p.,  with  steam  of  140  lb.  pressure, 
and  are  coupled  by  a  rope  drive  (seen  in^the  photo) 
to  a  line  of  shafting,  and  alsp  to  a  Holmes'  com- 
pound dynamo  capable  of  giving  500  amperes  at  103 
volts.  Two  useful  5-kilowatt  electric  machines,  by 
Messrs.  J.  H.  Holmes  and  Co.  and  Messrs. 
Scott  and  Mountain,  are  capable  of  being 
worked  as  generators  or  motors,  on  continuous^circuits 
or  alternating  circuits  of  one,  two,  or  three,  phases. 
There  is  also  a  Duddell  oscillograph  shown,  which  is 
generally  being  used  for  research  work.  This  instrument 
was  presented  by  the  late  Mr.  James  Hall  of  Tynemouth. 
Other  machines  are  a  30-kw.  Parsons  turbo-generator ;  a 
20-kilowatt  motor  generator  (given  by  the  Newcastle- 
upon-Tyne  Electric  Supply  Company) ;  a  20-kilowatt 
motor  (both  of  these  work  on  480  volts) ;  a  5-kilowatt 
single-phase  induction  motor ;  about  twelve  trans- 
formers of  different  ranges  and  makes  ;  liquid  resist- 
ances ;  experimental  switchboards";  ammeters,  volt- 
meters wattmeters,  etc.,  of  all  descriptions  ;  various 
lathes,  drills,  and  other  machinery  and  instruments  of 
different  kinds,  including  standardising  sets  used 
for  accurate   tests  and  experiments. 

The  metallurgical-laboratory  includes  the  usual  fur- 
naces for  assaying  and  for  research  work.    There  are 


experimental  ore  dressing  appliances  and  a  small  rock 
breaker,  and  also  facilities  for  practice  in  panning 
and  vanning. 

In  conclusion  mention  may  be  made  of  the  advantages 
the  engineering  students  derive  from  having  sach 
eminent  men  as  Drs.  Stroud  and  BedsoQ  as 
professors  of  physics  and  chemistry' ;  also  Professors 
Jessop  and  Lebour  in  mathematics  and  geology, 
whilst  the  auxiliary  subjects  are  continually  being 
made  more  suitable  for  engineers. 

One  of  the  most  prominent  features  in  the  CoU^e 
is  the  amount  of  original  resarch  done  there,  ^xiiich  is 
greatly  aided  and  encouraged  by  the  new  principal^ 
Sir  Isambard  Owen.  The  College  owes  very  much 
to  its  position  in  an  important  centre  of  industry. 
It  is  surrounded  by  great  shipyards,  engineering 
works,  collieries  and  ironworks,  in  which  students  are 
given  every  opportunity  of  gaining  an  insight  into  the 
practical  side  of  the  technical  subjects  taught  at  the 
College. 

Although  the  above  description  of  the  purely  engi- 
neering side  of  the  College  is  of  chief  interest  to  the 
engineer,  yet  we  might  also  mention  that  in  the  other  de- 
partments there  are,  besides  those  mentioned,  Frofesson 
in  biology,  botany,  agriculture,  classics,  English  literature 
and  education  ;  whilst  there  are  lecturers  in  metallorsy* 
crystallography,  history,  modern  languages,  philosophy, 
art,  etc.  We  might  also  take  this  opportunity  of 
mentioning  that  Mr.  Stanley,  lecturer  in  metallurgy, 
has  just  been  appointed  to  an  important  professorship 
in  metallurgy  in  South  Africa. 


ICE   ON  THIRD   RAIL. 

Last  winter  several  electric  railways  in  the  States 
experienced  considerable  difficulty  with  sleet  and  kc 
forming  on  the  third  conductor  rail.  The  climatic 
conditions  of  this  country  have  not  yet  given  trouble 
on  our  electric  lines,  but  it  is  always  a  contingency 
which  must  be  looked  out  for.  Sticky  wet 
or  sleet  are  the  greatest  danger,  and  in  order  to  i 
this  as  it  forms,  a  brush  or  cutter  is  emidoyed. 
The  latest  pattern  as  adopted  on  the  Brooklyn  de- 
vated  railway  consists  of  a  hard  maple  block,  into 
which  are  fixed  sixteen  rows  of  wire  bristles,  each  row 
containing  twelve  sets.  Each  set  of  bristles  «««■*»«■ 
of  seven  No.  23  B.  and  S.  steel  ribbons  i^-in.  wide, 
and  they  are  so  arranged  as  to  brush  the  rail  snifsoe 
broadside  on.  The  brush  is  pressed  downaaids, 
with  a  pressure  of  75  lb.,  and  it  is  carefully  iM^l^tf*^ 
from  the  supporting  guide  bar  by  hardwood  and  fiXxe 
separators. 
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AT  the  meeting  of  the  Institution  of  Mining  and 
Metallurgy,  "l^eki  yesterday,  a  paper  on  this 
subject  by  Mr.  Hugh  l'\  Marriott,  was  on  the  agenda. 

The  author  dcscrij;ie5  the  construction  of  two  sets 
of  instniments  he  has  lately  perfected  for  use  in  deep 
level  borehole  surveying.  These  instruments  are  the 
outcome  of  many  years'  experience  and  numerous 
experiments  with  various  forms  of  apparatus  for  both 
mechanical  and  chemical  action.  A  workable 
instrument  must  fuliil  the  two  foUowingf  requirements  ; 
with  a  continuously  working  instrument  the  operator 
must  know  what  changes  are  being  reconled  by  the 
instrument  at  the  time  such  changes  take  place  ; 
and  in  an  intermittently  working  instrument  the 
operator  must  be  able  to  absolutely  unlock  and  lock 
the  recordim;  apparatus  at  will  at  the  point  at  which  it 
is  required  to  take  readings.  The  author  finally  turned 
to  electricity  as  the  only  means  of  fulfilling  the  stringent 
requirements  the  circumstances  demanded. 

The  illustration  on  page  356  refers  to  these  two 
sets  of  mstrurocnts. 

CONTINUOUSLY     WORKINQ     INSTRUMENT. 

The  earher "figure  numbers  refer  to  the  continuously 
recording  instrument  for  determining  the  variation 
jn  amount  of  dip  in  a  deep  borehole.     . 

Fig*  I  is  a  vertical  section  of  the  instrument.  Fig.  2 
is  a  diagrammatic  sketch  of  the  electrical  connections. 
Fig.  3  is  a  diagrammatic  sketch  of  an  alternative 
arrangement  of  the  electrical  connections.  Fig.  4  is  a 
vertical  section  of  the  cable  head.  Fig.  5  is  a  section  of 
the  lower  portion  of  the  cable  head,  showing  the 
connections  with  the  conductors  for  the  current. 
Fig.  6  is  a  plan  of  the  lower  end  of  the  cable  head. 
Fig.  7  is  a  sectional  elevation  of  a  slightly  modihed 
arrangement. 

The  two  wires  or  conductors  K,  I.  which  serve 
for    passing    the    current    of    electricity    through    the 


instrument,  may  be  connected  up  with  a  series  of 
primary  or  secontlary  cells  of  ascertained  electro- 
motive force,  a  galvanometer,  and  a  standard  resistance 
box.  The  various  resistances  of  Ihe  coil  liaving  been 
previously  compared  with  those  of  the  standard 
resistance  box,  the  decimation  of  the  plumb-bob  F 
from  the  vertical  can  always  be  ascertained  by  means 
of  the  galvanometer. 

INTERMITTENTLY     WORKINO     INSTRUMENT. 

Fig.  8  resprescnts  the  mslriinient,  removed  from 
its  ca.^ing.  in  part  sectional  elevation.  Fig.  9  is  an 
elevation  of  the  top  ?crew  cap  or  plug.  Fig,  10  is  a 
plan  of  Fig.  9.  Fig.  ti  is  a  plan  of  the  magnetic 
compass  and  mirror,  detached.  Fig.  12  is  a  plan  of 
the  resistance  frame  or  coil,  also  detached.  Fig.  13 
is  a  sectional  elevation  of  a  modified  form  of  the 
instrument,  drawn  to  an  enlarged  scale.  Fig.  14  is  a 
plan  of  Fig-  15.  Fig.  15  is  a  part  sectional  elevation 
of  the  tubular  or  cyhndrical  casint^  for  the  instrument. 
Fig.  16  is  a  transverse  section  of  hue  r — x  Fig.  15,  and 
Fig.  J  7  is  a  plan  of  the  cap  or  plug  for  dosing  the  lower 
end  of  the  casing. 

After  the  magnetic  compass  /,  has  been  arranged 
in  position  on  the  needle  /C,  which  forms  the  pivot, 
molten  paraffm  wax»  or  other  suitable  material,  is 
then  poured  int«  the  tube  until  the  lower  portion  of 
the  compass  attachment  is  well  l>elow  the  surface. 
The  wax  is  then  allowed  to  solidify,  the  top  cap  or 
plug  B  screwed  into  position,  and  the  instrument 
then  placed  in  the  casin,,  P,  and  the  wires,<f,rfi  connected 
by  means  of  the  electric  cable  with  a  source  of  supply 
of  electrical  energy.  In  use  the  instrument  is  lowered 
in  the  bore-hole  to  the  position  required  to  be  surveyed. 
A  sufhcienlly  strong  current  of  electricity  is  then 
passed  through  the  resistance  frame  or  spiral  wire 
J  for  a  sufficient  length  of  time  to  melt  or  liquify  the 
mass  of  paraffin  wax  or  other  material  in  the  tube  A* 
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The  current  j?*  thnn  cut  oj7,  Therciipcn  the  compass 
/,  assumes  its  true  masntMic  north  and  south  positionb. 
The  wax  is  then  allowed  to  cool  and  re  solidify,  alter 
which  the  instrument  is  withdrawn  from  the  borehole. 
The  direction  of  dip  may  then  l>e  ascertained  by 
observing  the  declination  of  the  silver  mirror  M  from 
the  horizontal  with  regard  to  the  direction  of  the 
compass   L. 

MO&E     OF    WORKING. 

The  general  arrangement  of  the  apparatus  when  in 
working  order  is  as  follows  :  An  iron  headgear 
stands  over  the  mouth  of  the  borehole  to  l>e  surveyed, 
and  the  geared  drum  carrying  the  electric  cable  stands 
ai  a  convenient  distance  to  the  rear  t  f  this.  In  the 
headgear  in  a  measuring  wheel  of  extreme  accuracy, 
a  vital  point  where  there  are  known  obstructions  at 
various  points  in  the  hole.  The  cable  is  *  in.  in 
diameter,  and  contains  two  highly  insulated  conductors. 
It  is  designed  to  support  its  own  weight  and  that  of 
the  instrument  in  a  waterless  hole  of  5,000  ft.  depth 
if  necessary. 

One  end  of  the  cable  is  attached  to  the  head  above 
described,  and  the  other  is  connected  in  the  interior 
qf  the  drum  to  two  concentric  contact  rings,  which 
are  placed  in  communication,  by  means  of  carbon 
brushes,  with  the  galvanometer  ui  the  cootinuouly 
recording  instrument,  or  the  source  of  electiical 
energy  in  the  intermittently  recording  instrument. 
The  galvonometer  itself  is  of  special  design,  and  is 
calibrated  to  read,  at  a  pressure  of  about  4  volts, 
the  makc-and' break  records  of  the  continuous 
clinometer,  and  it  is  also  designed  to  record  the  rise 
in  temperature  indicated  by  an  electrical  thermometer. 

The  author  gives  diagrams  of  results  obtained 
from  surveys  of  two  t>oreholes  sunk  on  the  property 
of  the  Turf  Mines,  Ltd.,  which  were  made  with  these 
instruments*  and  which  bring  out  the  service  which 
they  are  likely  to  render  to  the  mining  industry. 

INSTITUTION  OF  CIVIL  ENGINEERS. 
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At  the  last  ordinary  meeting,  Sir  Guilford  Molesworlh, 
president,  in  the  chair,  it  wa^  announced  thai  iq  associate 
memhcTs  had  been  transferred  to  the  class  of  membeis— 
viz,,  Messrs,  W.  Bates,  E.  T,  Beard,  O.  F.  L.  W,  Cuffe, 
1C.  R.  Ftnwick»  C.  O.  Grimshaw,  D.  f.  Highet,  J.  X. 
Kirby,  C.  X.  Lailey,  O.  C.  L^es,  C.  F.  Marsh,  E.  H.  S. 
Napier,  H.  W.  Parkinson,  J.  S.  Pickering,  A.  Powell, 
T.  Pridham,  G.Rankin,  P.J.Sheldon,  A.  T.  SnelL  and 
E.  R.  Waight.  The  monthly  ballot  resulted  in  the 
election  of  seven  members — viz.,  Messrs.  F.  Hellmann, 
J,  B.  Hunt,  J.  Inglis,  D.  Micdonald,  C  B,  Smith,  Ma.E. 


(McGill),  J,  F.  Sorzano,  and  G.  W.Wolff,  M.P.  ,  21 
asiociaie  members— viz.,  W.  H-  C,  Clay,  J.  L,  Cndlan. 
H.  DalgarnO'Robiuson,  J.  D.  D.  Davis,  T.  S.  Enms, 
B,E.  (Royal),  Don  E,  Ferro,  B.A.  (Colombia),  E,  F, 
Harvey,  B.A,  (Canlib.).  A.  G.  F.  Heather,  L,  H,  L, 
Hoddart,  B,A.  (Cantab.),  W.  C.  Isle,  B.Sc.  (Victoria), 
J.  M.  Mackny,  M.  S-  McKay,  B.A.,  B.A.I.  (Dubl),  (London). 
R  C-S.  Murray,  B.A.  (CintabO,  L  V.  Robinson,  G.  \V. 
Shearer,  B.Sc.  (Glas.)*  A.  O.  Sherren,  E.  D,  Simon,  B  A. 
(Cantab.),  P.  B.  le  u.  Tree,  R.  P.  Wilson,  and  W.  R. 
Wihoii,  B.Sc.  (Glas.) 


OBITUARY. 

The  name  of  Mr.  William  Sellers,  whose  death  is 
reixirted  in  our  American  contemporaries,  was  a 
well-known  one  in  transatlantic  engineering  circles 
As  long  since  as  1864  he  was  president  of  the  Franklin 
Institute,  and  while  acting  in  that  capacity  he  read 
a  paper  on  "  Screw  Threads  and  Nuts.**  which  has 
since  become  the  standard  for  the  Ignited  States  and 
the  form  of  thread  for  the  continent  of  Europe, 

Mr.  Sellers  was  a  trustee  of  the  University  ol 
Pemisylvania,  a  member  of  the  National  Academy 
of  Sciences  and  corresponding  member  of  the  Paris 
Societe  d' Encouragement  pour  1' Industrie  Nationale 
He  was  also  a  member  of  the  Institution  of  Mechanical 
Engineers,  the  Institution  of  Civil  Engineers,  the 
Societe  d'Encouragement  pour  L*lndustrie  Nationale 
of  France,  the  American  Society  of  Civil  Engineers 
and  the  American  Society  of  Mechanical  Engineers. 

Since  he  assumed  the  secretaryship  of  the  Chartered 
Cx>mpany,  Mr.  John  Frank  Jones  had  tie  come  a 
public  official,  and  in  that  capacity  had  displayed 
abilities  of  no  mean  order.  Latterly,  in  addition  to 
his  secretarial  duties,  he  become  joint  manager  of  the 
British  South  African  Company,  and  by  his  death 
Rhodesian  interests  have  lost  a  man  who  had 
rendered  yeoman  service. 

Mr.  Charles  Lockhart.  president  of  the  Lock  hart  Iron 
and  Steel  Company,  Pittsburg,  with  plant  at  McKees 
Rocks,  Pa.,  and  one  of  the  largest  stockholders  of 
the  American  Ax  and  Too!  Company,  of  New  York, 
whose  plant  is  located  at  Glassport,  Pa.,  died  at  his 
home  in  Pittsburg  on  January  j6th, 

The  death  of  Mr.  George  Beatlie»  removes  a  familiar 
figure  from  commercial  circles  on  Tyne^ide.  Ht 
commenced  his  business  career  with  Messrs.  James 
Joicey  and  Co,,  and  was  for  many  years  in  later  life 
in  business  at  Tjiie  Dock.  Mr.  Beat  tie  was  Mayor 
of  South  Shields  in  1901. 
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SIR  JAMES  DEWAR,  F.R.S,,  M.A..  LLD.,  DSc. 


QIR  JAMES  DEWAR,  co^nventor  with 
Sir  Frederick  Abel  of  cordite,  the  smoke- 
less powder  used  by  the  British  Government, 
was  born  at  Kin  car  dine-on  *Forth,  September 
20th,  1842,  He  received  his  scholastic  training 
at  the  Dollar  Academy  and  at  the  Edinburgh 
University.  In  1863  he  w^as  appointed  assistant 
to  Lord  Playfair.  who  at  that  period  was  Pro^ 
lessor  of  Chemistry  in  the  University  of  Edin* 
burgh.  He  subsequently  completed  his  studies 
at   Ghent, 

The  scientific  researches  carried  out  by  Sir 
James  have  won  fcr  him  an  honourable  dis- 
tinction. In  i8gi,  on  the  occasion  of  the 
celebration  of  the  centenary  of  Faraday's 
birth,  at  the  Royal  Institution,  he  gave  some 
unique  illustrations  to  demonstrate  the 
peculiarities  of  liquid  oxygen,  and  he  subse- 
quently experimented  with  a  \iew  to  ascer- 
taining  its  beha\icur  in  the  maj^netic  field. 
He  had  previously  discovered  that  liquid  oxygen 
did  not  moisten  rock  cr^'staL  and,  consequently, 
maintained  a  perfect  spheroidal  state  when  in 
contact  with  that  substance.  Some  liquid 
oxygen,  at  a  temj>erature  of  180  deg.  C,  was 
placed  in  a  shallow  cup  of  rock  cn'^stal.  and 
brought  between  the  poles  of  Faraday's  electro- 
magnet. Upon  the  excitation  of  the  magnet, 
the  whole  mass  of  liquid  adhered  to  the  poles, 
showing  that  oxygen,  which  is  only  feebly 
magnetic  at  ordinary  temperatures,  becomes 
at  180  deg.  C.  highly  susceptible  to  magnetism. 

In  1894,  in  recognition  of  his  investigations 
of  the  properties  of  matter  at  lowest  tempera- 


tures, he  was  aw^arded  the  Rum  ford  Medal  of 
the  Royal  Society.  In  conjunction  with 
Pr&fessor  Fleming.  Sir  James  canied  out  re- 
searches dealing  with  the  electric  and  magnetic 
properties  of  metals,  and  other  bodies  at  low 
temperatures,  and  several  years  later,  investiga- 
tions ior  determining  the  dielectric  constants 
of  bodies  at,  and  above,  the  temperature  of 
liquid  air. 

He  was  elected  President  of  the  Cheniical 
Society  in  1897,  and  the  next  year  he  succeeded 
in  obtaining  100  cc,  of  liquid  air,  thus  estab- 
lishing a  fresh  basis  for  further  research.  The 
Smithsonian  Institution  of  Washington  in  1899 
awarded  him  the  first  Hodgkin's  medal  for  his 
discoveries  in  the  liquefaction  of  air. 

In  1901  he  deliveied  the  Bakerian  lecture 
to  the  Royal  Society  on  the  "  Nadir  of  Tem- 
perature and  Allied  Problems."  The  following 
year  he  was  elected  President  of  the  British 
Ass(  ciaticn..  The  Lavoisier  gold  medal  was 
granted  to  Sir  James  Dewar  in  1904.  for  his 
researches  in  liquefacticn  cf  gases,  and  in  the 
same  year  the  (junning  prize  was  aw^arded  to 
him  by  the  Rcyal  Society  of  Edinburgh. 

Sir  James  Dewar  is  an  honorary  member  of 
tlie  Institution  of  Civil  Engineers  ;  Professorial 
Fellow  of  St.  Peters  College,  Cambridge; 
Jacksonian  Professor  of  Experimental  Philo- 
sophy. Cambridge ;  Fullerian  Professor  of 
Chemistry,  at  the  Royal  Institution  :  and  a 
director  of  the  Davy-Faraday  Research 
Laboratory,  He  received  the  honour  of  knight- 
hood  in  1904. 
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Thermometers  and  Pyrometers,  with  some  of  their 
Industrial  Applications* 


Bv    Robert    S,    Whtpple,    Cambridge. 


^  LTHOUGH  we  are,  perhaps,  apt 
to  laugh  at  the  very  rough 
methods  adopted  by  our  pre- 
decessors for  the  measure- 
ment of  temperature,  it  can- 
not be  denied  that  accurate 
temperature  measurement  is  still  a  problem 
of  considerable  diflficulty.  Temperature  is  not 
a  measureable  quantity  in  the  strict  sense  of 
the  term.  To  measure  a  length  or  a  mass 
is  to  count  how  many  times  it  is  necessary  to 
take  a  given  body  chosen  as  a  unit  (metre  or 
j^ramme,  as  the  case  may  be)  in  order  to  obtain 
a  system  equivalent,  either  as  to  length  or  mass, 
of  the  body  in  question.  The  possibility  of  such 
a  measurement  assumes  the  existence  of  twc 
laws — that  of  equahty,  and  that  of  addition. 
Temperature  obeys  the  first  of  these  laws. 
Two  bodies  in  temperature  equilibrium  with 
a  third  wiU  also  be  in  equilibrium  with  each 
other.  The  other  law  is  entirely  lacking. 
You  cannot  by  placing  together  several  bodies 
at  one  temperature  realise  a  system  equivalent 
from  the  point  of  view  of  exchange  of  heat, 
to  a  body  at  a  different  temperature. 

QAO    THCIIMOMCTER8. 

Many  scales  of  temperature  have  heen 
proposed,  but  the  gas  scale  is  the  one  now 
universally  adopted,  and  readings  obtained 
by  any  type  ol  thermometer — electiicab  ex- 
pansion, or  optical — are  reduced  to  temperatures 
on  the  gas  scale.  The  gas  scale  has  been  adopted 
as  the  standard  scale  of  temperature — first, 
because  gas  of  the  same  purity  can  be  re- 
produced at  any  time  ;  secondly,  the  dilation 
of  the  gas,  which  defines  the  scale  of  tem- 
iierature,  is  sufficient  for  accurate  measurement ; 
and,  thirdly,  the  scale  is  practically  identical 
with  the  thermodynamic  scale. 


Although  the  scale  of  the  gas  thermometer 
has  become  the  standard  of  reference,  yet, 
fortunately,  we  are  not  com)>elled  to  use  the  gas 
thermometer  in  everyday  life.  We  do  net  employ 
an  elaborate  gas  thermometer  {tig.  i),  with  its 
adjuncts  of  telescopes, 
microscopes,  and  stan- 
dard baromecer,  every 
time  we  wish  to 
measure  a  temperature, 
but  we  use  a  ther- 
mometer which  has 
been  carefully  stan- 
ds tdised  at  certain 
known  temperatures. 
Thermometers,  and 
with  thermometers  I 
include  pyrometeis^are 
generally  standardised 
by  means  of  fixed 
points  of  fusion  and 
ebullition  which  have 
been  determined  by 
the  gas  thetmometer. 

The  illustration  is 
taken  from  **  La  Con- 
vention du  Metre  et  la 
Bureau  International 
des  Poids  et  Mesures/' 
p>    50,    by     Dr.     Ch. 

Guillaume,  and  shows  the  small  gas  thermo- 
meter at  the  Bureau  International  des  Poids 
et  Mesures,  Paris. 

It  is.  perhaps,  for  this  very  reason  t!iat  man} 
of  the  discrepancies  in  high  temperature  ther- 
mometiy  have  arisen.  The  actual  precision 
of  high  tem|:)erature  measurements  depend 
on  the  accuracy  to  which  these  fixed  points 
are    known.      It    has    at    present    been    found 


FIG.   I. 
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impossible  to  determine  many  of  these  directly 
on  the  gas  thermometer,  as  even  the  platinum- 
iridium  bulb  of  the  gas  thermometer  becomes 
porous  at  extremely  high  temperatures.  High 
temperature  thermometry  is  badly  handi- 
capped through  the  scarcity  of  materials  capable 
of  being  made  into  a  thermometer  bulb  and 
of  standing  high  temperatures.  Platinum — 
the  great  stand-by — has  been  shown  by  Sainte- 
Claiie-Deville  and  otheis,  to  be  very  permeable 
to  hydrogen — a  gas  which  is  generally  present 
where  combustion  is  incomplete.  Fortunately, 
platinum,  even  when  red-hot,  is  practically 
impervious  to  all  other  gases  ;  so  that  if  nitrogen 
is  employed  as  the  gas  whose  volume  we  are 
measuring,  and  the  platinum  is  suitably  pro- 
tected from  hydrogen,  accurate  observation 
may  be  made.  Porcelain  must  be  glazed  to 
ensure  non-permeabihty,  and  the  glaze  cannot 
be  considered  impermeable  above  1,100  deg.  C. 
Water  vapour  passes  comparatively  rapidly 
through  unglazed  porcelain. 

In  passing,  one  cannot  help  being  struck 
with  the  interdependence  of  all  branches  of 
scientific  work.  At  first  thoughts  it  would  not 
occur  to  one  that  the  accurate  determination 
of  the  value  of  the  metre  would  be  the  means 
of  pioducing  the  most  accurate  thermometry 
the  world  has  seen  ;  yet  so  it  has  been.  To 
determine  the  length  of  a  standard  bar  it  is 
essential  that  its  temperature  should  be  known 
accurately ;  to  measure  the  temperature  accur- 
ately the  constants  of  the  thermometer  employed 
must  be  known  to  a  high  degree  of  precision, 
and  these  can  only  be  obtained  from  an  elaborate 
system  of  comparators,  gas  thermometers, 
etc.  Thus  the  preliminary  work  on  the 
measurement  of  the  metre  produced  the* 
masterly  work  of  Dr.  Ch.  Guillaume  on  the 
mercury  thermometer  and  his  valuable  treatise 
"  Thermc  m^trie  de  Precision." 

I  cannot  here  enter  into  the  details  of  the 
construction  and  working  of  a  gas- thermometer, 
and  would  refer  those  who  are  specially  interested 
to  Dr.  Guillaume's  book  previously  mentioned,  or 


to  Dr.  Burgess's  translation  of  M.  Le  Chatelier's 
book,  "  High  Temperature  Measurements."  I 
must  acknowledge  my  indebtedness  to  the 
latter  book  for  some  of  the  facts  mentioned 
in  this  article. 

TYPES    OF   THERMOMETERS. 

As  previously  stated,  the  gas-thermometer, 
although  invaluable  from  the  strictly  scientific 
point  of  view,  is  practically  useless  as  a  tool 
in  everyday  life.  It  will  be  well,  therefore,  to 
summarise  roughly  the  various  means  of 
measuring  temperature  in  general  use,  and  to 
then  treat  these  methods  more  fully  in  detail 
with    their    particular    applications. 

TYPES  OF  THERMOMETERS  IX  GENERAL  USE. 


— 

Type. 

R«if«i»I>«C 

Out.OT« 

whkktbMrcu 

Expan-   Those  depending;  on  the 
sion.         change  in  volume  or 
length  of  a  body  with 
temperature, 

Gas 
Flow  of  air 
.  Mercury 
(Jena  glass  and 
nitrogen)  Spirit 
UncKjual  ex- 
pansion of 
metal    rods. 
Contraction  of 
porcelain. 

ortovm' 
(rtoieoc 

-40  to  500 
-lOOto-hlO 

(rtofiwr 

0- to  1800- 

Thermo-  Those  depending  on  the 
electria      electromotive      force 
developed  by  the  dif- 
ference   in   tempera- 
ture of  two  similar 
thermo-electric  junc- 
tions opposed  to  one 
another. 

Galvanometric 

Potentio- 

raetric. 

rtoiecto- 
(Ttoiaoo' 

Electric  Those  utilising  the  in- 
Resist-       crease  in  electric  re- 
ance.         sistanceofa  wire  with 
temperature. 

Direct  reading 
on  Indicator 
Bridge  and 

galvanometer 

(r  to  1400* 
<r  to  1400* 

Radia-     Those  depending  on  the 
tion.           heat  radiated  by  hot 
bodies. 

Radio-micro- 
meter 
Bolometer 

(TtoKMWr 

artowxxr 

Optical   Those      utilising     the 
change  in  the  bright- 
ness or  in  the  wave- 
length  of   the   light 
emitted  by  an  incan- 
descent body. 

Incandescent 
filament      in 
telescope 
Nicol    with 
quartz   plate 
and  analyser. 

(rtosooo* 

0*  to  2000" 

Calori-    Those  depending  on  the 
metria        specific  heat  of  a  body 
raised  to  a  high  tem- 
perature. 

Copper  or  pla- 
tinum    ball 
with  water 
veeseL 

(Ttoisor 

Furion.    Those  depending  on  the 
unequal  f^bility  of 
▼arioue     metals     or 
earthenware  blockflof 
varied  eompodtiou. 

Alloys  of  vari- 
ous f^niiUties. 

<r  to  1980* 
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Dr.  Chiee,  in  seme  valuable  Notes  on  Ther- 
mometry, published  in  the  Philosophical 
ilagazine  for  March.  1898,  makes  the  statement 
that  "  the  ideal  mercury  thermometer  is  one 
which  accommodates  itself  at  once  and  com- 
pletely  to  the  temperature  it  is  for  the  time  being 
exjxjsed  to,  and  which,  when  exposed  to  a  given 
temperature,  supplies  an  invanable  reading/' 
I  think  there  could  not  he  a  better  definition  of 
what  is  required  from  any  form  of  thennometer. 

EXPANSION     THERMOMETERS. 

Although  the  gas  thermometer  is  essentially 
an  expansion  instrument,  we  will  pass  at  once 
to  the  mercury  in  glass  thermemeter  as 
being  the  expansion  instrument  par  excellence. 
Many  of  us  know  how  far  the  mercury  ther- 
mometer, as  generally  used,  falls  short  of  Dr. 
Chree's  ideal,  but  I  think  few  of  us  realise  how 
near  Dr.  Guillaume  has  brought  us  to  tliat  ideal. 
It  is  now  possible,  thanks  to  his  work,  to  measure 
temperature  with  a  mercury  thermometer, 
with  an  accuracy  of  o'ooi  deg,  C. 

It  is  sad  to  think  how  far  we  in  England 
have  been  behind  French  and  German  practice 
in  the  construction  of  accurate  mercury  ther- 
mometers ;  more  especially  when  it  is  borne  in 
mind  that  Kew  standards,  as  made  under  the 
direction  of  Balfour  Stewart  and  Welsh,  were 
for  many  years  the  standards  of  the  world. 
I  can  only  account  fur  it  by  the  fact  that  we 
were  standing  still  whilst  the  National  Physical 
Laboratories  ot  France  and  Germany  were 
developing  the  construction  and  materials  of 
their  thermometers.  With  our  own  National 
Physical  Laboratory,  now  wtII  established 
under  the  able  direction  of  Dr,  Glazehrook, 
we  are  not  likely  to  fall  behind  again.  We 
will  now  consider  briefly  the  various  errors 
found  in  a  mercury  thermometer  of  the  best 
construction,  and  the  methods  of  determining 
the  corrections   to  allow   for   them. 

Fig.  2  illustrates  a  collection  of  standard 
mercury  therm ometerii  as  designed  by  the 
Bureau  International  des  Poids  et  Mesures. 


CORRECTION     FOR    PARALLAX    AND    REFRAOTIOfI 
IN     MERGURV     THERMOMETERS. 

The  divisions  of  the  scale  on  the  stem  of  a 
thermometer  are  not  exactly  adjacent  to  the 
mercury  thread,  and  consequently  the  readings 


^  c 


FIG.  2. 

will  vary  somewhat  with  t!ie  direction  of  tlie 
line  of  sight.  This  error  is  best  eliminated  by 
taking  the  mean  of  the  readings  when  the  scale 
is  on  the  side  nearest  the  observer,  and  again 
when  placed  opposite.  Unfortunately,  this 
necessitates  doing  away  with  the  enamel  back 
in  the  case  of  very  accurate   thermometers, 

SCALE    AND    CALIBRATION    CORRECTIONS, 

It  is  im|x>ssible  to  obtain  a  tube  or  stem 
of  absolutey  uniform  bore.  It  follows,  there- 
fore, that  the  size  of  a  degree  division  must  vary 
throughout  the  tube.  The  error  arising  from 
this  inequality  in  the  bore  can  be  accurately 
determined  by  measuring  the  length  of  a 
small  thread  of  mercury  in  scale  divisions  in 
various    jxirtions   of    the   stem. 

DETERMINATION     Cr     BOJLINQ     POINT. 

Care  must  be  taken  in  the  determination  of 
this      fjoint,     the    whole    thermemeter    being 
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enveloped  in  steam,  which  is  allowed  to  pass  freely 
into  the  open  air.  It  is  important  that  the 
barometer  reading  should  be  determined  accu- 
rately, a  difference  of  -14  millimetre  in  height 
of  the  barometer  making  a  difference  of  0*005 
deg.  C.  in  the  boiling  point.* 

DBTERMINATION    OF    FREKZINQ    POINT. 

The  stem  as  well  as  the  bulb  of  the  ther- 
mometer should  be  in  finely-chopped  ice,  ^^hich 
should  be  as  pure  as  possible. 

OOmiKOTIONS    FOR    DIFFERENT    TEMPERATURE 
OF    •GALE    OR    STEM. 

In  the  case  of  thermometers  with  brass  scales 
in  which  the  bulb,  scale,  and  stem  have  different 
temperature  co-efficients  of  expansion,  large 
errors  may  be  introduced  by  not  correcting 
the  scales  for  temperature.  In  accurate  ther- 
mometers the  same  correction  has  to  be  applied 
to  the  glass  scale.  Errors  amounting  to  a  quarter 
of  a  degree  may  he  introduced  by  not  allowing 
for  the  expansion  of  the  mercury  thread  in 
the  capillary  bore.f 

OORRBCTION    FOR    PRESSURE    ON    THE    BULB. 

There  is  an  external  and  internal  pressure 
of  the  thin  glass  of  the  bulb.  At  high  elevations 
above  sea  level,  when  the  atmospheric  pressure 
is  reduced,  the  error  introduced  becomes  of 
importance  ;  but  for  general  use  it  may  be 
neglected. 

In  long-stem  thennometers  the  error  intro- 
duced by  using  horizontally  a  thermometer 
which  has  been  calibrated  vertically,  becomes 
of  importance.  I  once  examined  a  mercury 
thermometer  about  g  ft.  long,  in  which  the 
error  introduced  by  using  the  thermometer 
horizontally  amounted  to  30  deg. 

An  expansion  thermometer  of  general  interest 
is  the  one  in  which  temperature  is  measured  by 
the  unequal  expansion  of  two  materials,  such 
as  steel  and  porcelain  or  graphite. 


A  graphite  rod  is  placed  at  the  bottom  of  a 
closed  steel  tube,  a  small  steel  tube  being 
connected  to  the  upper  end  of  the  graphite 
rod.  By  means  of  various  simple  mechanical 
movements  the  differential  expansion  of  the 
two  rods  is  indicated  on  a  dial.  These  ther- 
mometers are  useful  up  to  temperatures  of 
about  1,200  deg.  F.  The  corrections  to  two 
of  these  graphite  thermometers  are  plotted 
in  fig.  3,  the  temperature  when  they  become 
unreliable  being  clearly  shown. 
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FIG.  3.      RESULTS    OF   TESTS    OF   TWO   GRAPHITE 
THERMOMETERS. 

The  Uhling  pyrometer  always  impresses  me  as 
being  one  of  the  most  ingenious  yet  constructed. 
Knowing  as  I  do  something  of  the  difl&culties  that 
a  new  invention  entails,  I  feel  that  Mr.  Uhling 
must  be  warmly  congratulated  on  the  ingenuity 
expended  in  developing  his  idea  and  on  the 
success  obtained  by  his  pyrometer.  As  I  have 
had  no  practical  experience  with  this  pyro- 
meter, however,  I  do  not  like  to  disctiss  it  in 
detail. 

{To  be  continued.) 


A  paper  read    before    the   Cltreland    lofttitutloa   of    Batfiiiecrt. 
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THE  INSTITUTION  OF  MECHANICAL  ENGINEERS, 
PROGRESS  AND  WORK  DURING  1904. 


AT  the  annual  meeting  of  the  above  Institution 
this  evening  a  very  satisfactory  report  dealing 
With  the  work  accompJishcd  during  the  past  year  will 
be  presented.     The  following  is  an  abstract  :^ — 

MEMBERSHIP     ROLL. 

The  total  number  on  the  roll  ol  the  Institution 
at  the  end  of  1904  was  4,477^  which,  as  compared  with 
4,21 1  at  the  end  of  the  previous  year,  shows  a  net  gain 
of  266.  During  the  past  year  4<'x:j  candidates  were 
elected,  of  whom  47  were  formerly  graduates,  and 
two  elections  became  void,  thus  making  411  names 
added  to  the  register.  The  total  deductions  have 
been  I45p  made  up  of  50  deceases  during  1903, 
59  resignations  which  took  cilect  on  January  1st.  1904. 
and  36  removals. 

riFTY-FOim    DECEASES. 

Fifty-four  ilece^ises  of  members  wvre  reported  during 
1904,  including  Sir  Lowthian  Bell,  elected  185M:  Mr. 
F.  Rouse.  Peterborough,  elected  1856;  Mr.  J.  W, 
Bower,  Leamington  Spa,  elected  1K58  ;  Mr.  J.  B. 
Howell.  Sheffield,  elected  i86t  :  Mr.  A.  Fry,  Bristol 
<decease*l.  1903);  Mr  C.  J,  Galloway.  Manchester, 
and  Mr.  T.  Holcroft,  Bilstow,  elected  in  1866. 
The  Council  place  on  record  their  great  regret  at  the 
loss  of  H.R.H.  the  Duke  of  Cambridge,  who  became 
an  honorary  member  in  1892. 

REVENUE. 

The  total  revenue  for  they  ea.r  1904  was  £i  1,049  los.idt 
whde  the  expenditure  was  £10.406  os.  8d..  lea\'ing  a 
balance  of  revenue  over  expenditure  of  ;i643  9s.  Od., 
exclusive  of  entrance  fees  £472  and  life  compositions 
£139  carried  direct  to  capital  account,  and  exclusive 
of  the  value  of  subscriptions  in  arrear.  The  linancial 
position  of  the  Institution  at  the  end  of  the  year  as 
shown  by  the  balance-sheet :  The  total  m  vest  men  is 
and  other  a^ts  amount  to  £72,17$  os.  3d.»  and.  de- 
ducting therefrom  the  £25,000  of  debentures  and  the 
total  remainmg  habilities,  £2.018  15s.  5d..  the  capital 
of  the  Institution  amounts  to  £45-V5<^  4^^  i^* 
STEAM     ENQIME     RESEARCH. 

The  first  report  by  Professor  David  S.  Capper,  to  the 
Steam- Engine  Research  Committee,  of  which  Mr. 
William  H.  Maw  is  chairman*  has  now  been  completed, 
and.  together  with  a  preliminary  report  on  progressive 
speed  and  pressure  trials  carried  out  previous  to  March. 
1896,  will  be  presented  at  the  March  meeting.  The 
question    as    to    whether    this    research    should    be 


continued,  and  in    what   direction  will   be  considered 
after  the  discussion  on  the  present  report. 

ALLOYS    RESEARCH     COMMITTEE. 

Since  the  presentation  in  January.  1904,  of  the  late 
Sir  William  Roberts- Austen's  last  report,  the  Alloys 
Research  Committee,  under  the  chairmanship  of  Sir 
William  H.  White,  has  continued  its  work  at  the 
National  Physical  Laboratory.  Dr.  Glazebrook, 
Director  ol  the  Latx)ratory,  has  arranged  a  series  of 
investigations  on  specimens  of  nickel  steel  presented 
by  Mr.  R.  A»  Hadhekl.  a  member  of  the  committee.  It 
is  anticipated  that  a  further  report  will  be  presented 
this  year  by  the  Committee,  communicating  the  results 
of  these  researches.  The  nam^  of  Professor  J.  O. 
Arnold.  Dr.  A.  Barr.  Mr.  F.  \V.  Harbord.  and  Mr. 
J.  E.  Stead,  have  been  added  to  the  committee. 
Further  investigations  having  great  practical  import- 
ance are  now  being  consiflered, 

GAS     ENGINE     RESEARCH, 

Professor  F.  W.  Burstall  reports  that  the  two 
specially  constructed  large  gas-engines  and  a  gas 
holder  erected  in  the  new  power  house  of  the  Birmingham 
I'niversity  are  now  available  for  the  Gas-Engine 
Research  Committee's  experiments.  A  scheme  of 
experiments,  indicating  the  methods  of  working,  is 
under  consideration,  ami  it  is  hoped  that  the  next 
report  will  be  ready  for  presentation  at  the  opening 
of  next  session.  A  generous  gift  of  £100  towards 
the  expenses  of  carrying  on  the  research  has  been 
received  from  Dr.  Ludwig  Mond,  F.K.S.  The  name 
of  Captain  H.  Riall  Sankcy  has  been  added  to  the 
committee,  of  which  Dr.  A.  B.  W,  Kennedy  is  chair- 
man. 

INITIAL    COilOENSATION     IM    STEAM     CYUIiOERS. 

The  experiments  on  initial  contlensation  in 
steam  cylinders,  which  Professor  T.  Hudson  Beare, 
reporter  to  the  Committee  on  the  Value  of  the  Steam 
Jacket,  is  c^rndng  out  with  special  apparatus  for  the 
purpose,  are  in  active  progress,  but  are  still  incomplete. 
The  results  obtained  so  far,  however,  justify  the  hope 
that  the  Committee,  under  the  chairmanship  of  Mr. 
Henry  Davey,  will  l>e  able  to  present,  during  the  year 
1905.  an  interim  report  deahng  with  the  results  ob- 
tained in  the  experiments  on  non-jackeled  cylinders. 
THE     SUMMER     MESTINQ. 

It  is  intended  to  hold  the  next  Summer  Meeting  in 
Belgium,  in  view^  of  the  International  Exhibition  to 
be  held  at  Liege  in  1905. 
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WEEKLY    NOTES    ON    NAVAL    FKOGKESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(nV  Cl'R    NAVAL  CORRESPONDENT,) 


QRCAT    BRITAIN. 

HE  past  week  has  lH.-fn  a  busy  one 
in  commissioning?;  far  the  British 
Navy,  the  King  Edward  VlLr 
the  Sapphire,  and  the  Diamond 
having  all  hoisted  the  pennant 
lor  the  first  tiip»  The  A'?"? 
Edward  VI L  becomes  flagship  of  Vice-Admiral  (acting) 
Sir  Wil!iam  May,  who  takes  over  command  nf  the 
Atlantic  Fleet  on  March  ist,  from  Lord  Charles 
Beresford.  The  SappHirt  is  the  flagship  of  Rear- 
Admiral  Winsloe,  commanding  the  torpedo  craft 
and  submarine  llotillas  vii-i'  the  Halcyon,  and  the 
Diamond  has  gone  to  the  North  American  station. 

The  repairing  vessels  Erebus  and  Fisgard,  which 
were  but  recently  allocatetl  to  the  services  of  the 
Portland  and  Harwich  destroyers  have  now  been 
withdrawn  from  those  duties  and  arc  to  be  employed 
for  the  instruction  of  boy  artificiers.  Considerable 
changes  are  indeed  in  course  of  e%'Olntion  in  re^srd 
to  the  destroyer  flotUlas  and  the  sea-going  depot  ships 
attached  to  each  flotilla.  These  changes  are  com- 
plementary to  the  redistribution  scheme  of  Inst 
December  and  like  that  scheme  will  resuJt  in  increasing 
the  war-readiness  of  the  fleet. 

The  scout  Skirmisher  was  launched  at  Barrow,  on 
February'"  jlh  and  tw^o  more  sulimarines  of  the  A  class 
took  the  water  on  the  9th  at  the  same  yard. 

The  cruise  of  the  ships  in  commission  in  reserve  at 
Devonport,  under  command  of  Read-.\dmiral  C>  S, 
Robinson*  tttis  week  is  a  remarkable  proof  of  the 
thoroughness  which  has  character  isetl  the  new 
scheme  of  distribution  and  mobilisation.  Vp  to  the 
l>eginning  of  last  month  the  vessels  composing  this 
scpiadron,  wnth  one  or  two  exceptions,  were  laid  up  in 
the  basins,  and  were  only  kept  in  working  order  by 
occasional    visits    from    small    bodies    ot     dcx^k^Tird 


workmen,  who  would  not  of  course  have  formed  part  of 
the  crew  had  the  vessels  been  commissioned  hastily 
for  service  in  an  emergency.  Now\  however,  the  vessete 
are  conlinually  manned  by  all  the  more  expert  ratings, 
a  tair  proportion  of  their  ofliccrs  live  on  board,  and  the 
result  is  that  the  vessels  are  fit  to  take  the  sea  and 
oiler  battle  with  a  few-  hours*  notice  from  the  Admiralty 
to  brin^  their  complements  up  to  fidl  strength.  Those 
who  remember  the  breakdowns  and  discomforts  inci- 
flental  to  the  commissioning  of  reserve  ships  for  the 
mauQ^uvrcs  in  past  years  will  realise  the  enormous 
gain  to  the  Fleet  in  battle-wortliiness  by  the  new 
arrangement. 

GERMJ^NY. 

The  total  of  the  German  Navy  estimates  for  1905 
is  £n,6io.(Kx>  (M.  232,200,0011).  Tins  includes  a 
vote  for  construction  which  is  subdivided  to  allow  for 
the  completion  of  the  battleships  Htsjit'it  and  Prettssgn, 
the  armoured  cruiser  Wirk.  and  the  small  cruisers 
Muntheu  and  Liiheck,  and  for  the  commencement  of 
the  tw^o  l»attlesliips  Q  and  IL  of  the  Deuischland  class* 
the  armoured  cruiser  D,  the  small  cruisers  O,  ErsaU 
IFfliA/.  and  Ersatz  BHtz,  and  two  gunboats.  There  is 
a  charge  of  a  million  and  a  half  marks  for  submaiines 
to  be  purchased.  The  personnel  is  to  be  increased  by 
one  liundred  officers,  including  one  vice-adjniral, 
two  rear  admirals   and  four  captains. 

UNITED  STATES, 

The  contracts  for  the  armour  piate  for  the  new 
American  \'essels  have  been  awarded  to  the  Cainegie 
and  Bethlehem  Companies.  Although  the  Midvale 
Company,  which  secured  last  year  s  contract  made  a 
lower  bid  than  the  two  other  companies,  it  was  not 
judged  exjjedient  to  give  more  work  to  the  new  firm 
until  it  has  demonstrated  its  abihty  to  carry'  through 
the  work  already  id  hand. 
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In  an  experiment  with  a  cubical  metal  box/mtemaJly 
heated  and  submerged  in  water,  it  was  found  that  steam 
was  generated  from  its  upper  surface  [more  than  twice 
as  fast  per  unit  of  area  than  from  its  vertical  aides 
and  that  the  bottom  surface  generated  no  steam  at  all. 
These  differences  are  owing  to  the  difficulty  with  which 
steam  separates  from  a  vertical  surface  to  give  place 
to  fresh  charges  of  water,  and  to  the  impossibility^  of  its 
escape  from  an  inverted  surface. 

The  box  was  also  placed  in  an  inclined  position , 
when  the  elevated  side  permitted  the  steam  to  escape 
much  more  readily,  and  the  rate  of  evaporation  was 
increased  *  white  on  the  depressed  side  the  steam  hung 
so  sluggishly  as  to  cause  the  metal  to  become  overheated. 
It  appears  from  this  that  In  locomotiv^e  boilers  the  sides 
of  the  firebox  should  be  inclined  for  the  better  escape 
of  the  steam  bubbles  upwards. 

It  is  thus  evident  that  in  any  steam  boiler  there 
are  various  qualities  of  heating  surface,  and  that 
when  we  say  of  a  boiler  that  it  contains  so  many 
square  feet  of  surface,  we  are  speaking  of  ajtotal 
whose  constituent  parts  differ  enormously  in  efficiency. 
For  example,  in  locomotive,  or  in  loco- type,  boilers — 
for  there  is  a  distinction  betw^een  these  terms  about 
which  we  shall  have  something  to  say  presently, 
there  is  no  doubt  that  the  firebox  heating  surface. 
«o  far  as  steam-making  is  concerned,  is  worth  all  tlie 
rest  put  together.  The  £rst  twelve  inches  of  tube 
surface,  again,  makes  more  steam  than  all  the  remainder 
of  the  tube  length,  and  so  on*  very  nearly,  the  last 
portion  of  tube  surface  lieing  of  little  actual  value. 
Thus  we  might  have  two  locomotive  boilers  \*ith 
the  same  tube  svirface,  yet  of  vastly  different  steaming 


powers.  If  we  have  two  boilers,  one  with  1,000  square 
feet  of  tube  surface,  the  lubes  being  7  It,  6  in,  long, 
and  another  with  2,000  ft.  of  tube  surface,  with  15  ft, 
tubes,  other  conditions  being  equal,  the  steaming  power 
of  the  last-named  boiler  will  not  be  lo  per  cent,  better 
than  that  of  the  former.  But  it  we  double  tho  number 
of  the  7  ft.  6  in,  tubes,  instead  of  doufohng  their 
length,  then,  indeed,  if  the  products  of  combustion 
be  sufficient  to  fill  and  traverse  the  tutjea,  the  power 
of  the  boiler  will  be  nearly  doubled,  because  the 
number  of  first  feet  of  tube  is  doublec^  Of  course, 
the  tube-length  in  a  locomotive*engine  boiler  is  a 
function  of  the  general  design  of  the  engine,  and 
the  boiler,  both  in  length  and  diameter  of  barrel  is 
limited  by  structural  considerations.v/hich  have  nothing 
to  do  with  steam  making. 

Again,  long  tubes  require  a  sharper  blast  than  short 
ones  to  maintain  the  draught,  because  there  is  more 
f  rictional  resistance  ;  directly,  as  the  increase  in  length 
of  tube,  and  indirectly  because  the  long  tube  fouls, 
or  becomes  coated  with  soot  more  rapidly  than  a 
short  one.  Under  certain  conditions,  as  when  the 
boiler  is  forced,  heavily  fired,  with  a  strong  blajst,  the 
velocity  witb  which  the  gases  are  drawn  through  the 
tube  may  have  the  effect  of  making  the  second  foot  in 
length  nearly  equal  to  the  tirst  in  value.  The  true 
measure  of  the  boiler  power  is  the  grate  area  ;  and 
now,  after  many  years  of  "  piloting,"  or  in  effect 
doubUng  the  grate  area  by  the  expedient  of  hitching 
on  a  second  engine,  we  have  passed  into  the  era  of 
gigantic  boilers,  limited,  apparently,  in  diameter* 
only  by  the  loading  gauge,  with  such  marked  succesi, 
that  the  only  wonder  is  that  we  have  stuck  so  long 
to  the  idea  that  any  amount  of  tube  surface  would 
make  up  for  deficient  firebox  and  grate  area. 


r 
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A    STEAMER     IN     SECTIONS    FOR     PERU. 

The  steamer  Grange  Branch  sailed  from  Hull  on 
Saturday;  January  -^8tb,  for  Molkndo,  South 
America,  with  the  entire  huU,  machinery,  and  oolfit 
of  the  s.s»  Inca  (built  by  Earle's  Shipbuilding  and 
Engineering  Company,  Ltd.,  Hull),  which  is  intended 
for  service  on  Lake  Titicaca,  situated  high  amongst 
the  mountains  of  Peru. 

There  is  nothing  new  in  the  construction  and 
shipment  of  small  vessels  in  pieces  for  re-erection  in 
foreign  parts,  but  not  often  has  work  of  this  description 
been  carried  out  on  such  a  large  scale. 

The  fncfi  will  carry  about  550  tons  dead-weight. 
Her  dimensions  are  226  it,  by  30  ft.  by  14  ft., 
and  she  is  propelled  by  twin  screw  engines  of  1,000 
h.p.,  and  will  have  a  speed  of  12  knots. 

The  fact  that  the  whole  of  the  work  has  had  to  be 
erected  and  then  taken  to  pieces  has  necessarily  involved 
special  precautions  being  adopted  to  ensure  the 
shape  of  the  structure  being  maintained  up  to  the 
point  of  taking  down.  The  saloons,  staterooms, 
pantries,  etc.,  were  all  built  up  in  the  joiners'  shop, 
a  portion  of  this  building  having  been  prepaied  to 
represent  the  dock  ol  the  vessel,  and  this  section  of 
the  work  was  completed  in  practicaUy  all  its  details, 
including  upholstery,  curtains,  rods,  dining  tables, 
etc.,  as  well  as  an  installation  of  steam  heating.  The 
leads  of  wires  for  the  electric  ligfat,  position  of  switches, 
and  all  other  details  were  marked  on  the  cabin  sides. 
The  auxiliary  macliinery,  fans  for  forced  draught, 
with  pipes  and  connections  were  all  fitted  up  on 
the  ship. 

In  "^addition  to  the  structural  portions  and  lixed 
parts  of  the  internal  arrangements,  the  materials 
include  a  variety  of  incidental  fittings,  such  as  bolts, 
nuts,  rivets,  screws,  etc.  There  were  ov^er  three 
thousand  separate  packages,  each  of  which  required  a 
separate  mark  of  identification  for  those  who  will 
have  to  undertake  the  re-erection  ;  there  are  alsc 
separate   marks  for  shipment  purposes. 

The  question  of  transport  is  not  by  any  means 
an   easy  one  at   the   pert   of  Mollendo.     The  barges 


or  lighters  which  convey  the  material  from  the  steamer 
in  the  open  roadstead  are  subject  to  a  heavy  ground 
swell  from  the  Pacific,  which  renders  the  unloading 
an  operation  of  considerable  risk  to  those  engaged 
in  the  work.  From  the  port,  tothesiteof  re-erection 
on  Lake  Titicaca,  which  is  situated  between  the 
ranges  of  the  Andes,  the  sections,  etc.,  have  to  be 
conveyed  by  rail  a  distance  of  about  150  miles.  The 
railway  which  runs  along  the  mountain  sides  and 
across  valleys,  is  a  remarkable  work  of  engineering, 
and  rises  in  the  150  miles  to  an  altitude  of  over  12,000 
feet. 

The  site  of  erection  is  also  interesting,  and  it  is 
said  represents  the  cradle  of  the  ancient  Inca  races, 
Norv^'ithstanding  the  novelty  of  construction,  which 
caused  large  portions  of  the  ship  to  be  left  in  a  v*cry 
incomplete  condition  owing  to  the  absence  of  fastenings, 
and  also  to  the  risk  of  taking  to  pieces  such  an  in- 
tricate structure,  the  whole  of  the  work  was  carried 
out  practically  without  accident  to  those  engaged. 

LAUNCHES. 

Messrs.  Arcliibald  McMillan  and  Son,  Ltd.,  ship- 
builders, of  Dumbarton,  have  just  launched  the  sled 
screw  steamer  Osprey,  built  to  the  ordei  of  Mr,  Hugh 
Flinn,  of  Liverpool.  The  dimensions  are  as  follows: 
Length  between  perpendiculars,  140  ft.,  breadth, 
23  ft.  6 in,,  depth,  10ft.  pin.  The  vessel  is  designed 
to  carry  a  deadweight  of  360  tons,  and  is  fitted  with 
raised  quarter  deck  and  topgallant  forecastle. 
Machinery  for  a  speed  of  ten  knots  is  being  supplied 
by  Messrs.  McKle  and  Baxter,  Glasgow.  The  vessel 
and  machinery  have  been  built  to  Lloyd's  highest 
class,  and  under  the  superintendence  of  Mr.  A*  J. 
Maginnis,  of  Liverpool.  The  christening  ceremonv 
was  performed  by  Miss  Flinn,  daughter  of  the  owner, 

H.M.S.  Kennfti^  the  first  vessel  to  be  completed  by 
the  Thornuycroft  Company  at  their  Woolston  Works, 
Southampton,  She  is  225  ft.  in  length,  by  23  ft.  loj 
in.  beam,  with  extreme  draft  of  9  It.  6  in.,  and  a 
normal  displacement   of  about    5S0   tons. 
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RUNNING-SHED    NOTES. 

III.— By   J,   C.    R.   Adams, 


There  is  another  kind  of  brake  with  which  some 
I  engines  are  lit  led,  all  unsuspeciingly  by  the  makers, 
[but  which  niivertheless  exercises  a  considerable  effect 
[in  absorbing  power,  I  mean  ttie  piston  rings.  The 
I  construction  of  the  piston  rings  is  too  large  a  questtow 
I  to  enter  upon  here,  but  the  ill-effects  of  a  tighlly- 
I  fitting  spring  plug  which  has  to  be  driven  by  the  un- 
I  fortunate  engine  through  four  or  five  hnndred  feel  of 
cyliuder  per  minute  may  be  easily  imagined, 

li  there  is  reason  to  suspect  a  piston  of  being  too 

I  tight,  it  may  be  put  to  the  proof  by  lapng  the  hand 
upon    the   connecting-rod   after    the   steam    has   been 
«hut  off,  and  while  the  engine  is  still  revolving  by  the 
■momentum  of  the  fly^vheeL     The  lag  or  drag  of  the 
piston  Villi  then  be  distinctly  felt  at  each  end  of  the 
stroke.     This  is  also  the  best  time  for  detecting  slack 
connectLng-rod   brasses,   as,   owing   to   there   being  no 
compression    or   cushioning   action    of   the   steam    the 
reversal  of  motion  in  the  reciprocating  parts  ^ives  both 
I       audible  and   tangible  evidence  of  any  lost   motion  in 
^^  their  joints.     Conversely,  the  instant  of  starting  is  the 
^m  psychological  moment  for  testing  the  touch  by  adjust- 
ment of  tht^  maun  or  crank-shaft  bearings. 

We  noft'  come  to  the  testing  of  the  slide  valves  and 

pistons,  !)oth  for  adjustment,  and  for  steam-tighlncss, 

^ftJn    sin^e    slide-valve    engines,  w^hether  with   one   or 

^1  two  o^inders,  if  the  slide  valves  and  cylinder  faces 

af«   alfciirately  made   to  dimensions,    the  valves  can 

.tse    sc'    by   observing   the   ''beats''   of    the    exhaust 

frtean^^   with   a  sufficient   approximation   to  accuracy. 

?or    instance,    if    the   exhaust    beat    sdlunds    heaviest 

fhen  the  cross  head  is  at  its  furthest  from  the  cylinder, 

tieiii  there  is  too  much  steam  admitted  at  the  back 

^d  Of  t!ie  cylinder,  and  the  %^alve  rod  must  be  adjusted 

jiby  slightly  lengthening,  by  whatever  means  of  adjust- 

ft  are  provided.     If  too  much  steam  be  admitted 

[he  front  end,  then  the  valve  rod  is  too  long  and 

tt    be  shortened.     A   driver,  with  a    well-at tuned 

can  set  a  valve  in  a  minute  or  two  in   this  way. 

ft  hat   an   indicator  diagram  taken  afterwards  will 

f>w  an  almost  exact  balancing  of  the  two  sides  of 

piston. 

If  there  is  an  expansion  valve  working  on  the  back 

if  the  main  slide  valve,  and  no  indicator  is  at  hand, 

Ihe  valves  may  be  adjusted— provided   the  eccentrics 

re   properly   placed — by    temporarily   removing    the 

icpansion-valve,  and  setting  the  main  slide  "  by  the 

ad,"  that  is  adjusting  the  main  valve-rod  for  length 

observing   the   positions   of   the   valve   when    the 


crank  is  on  tl\c  dead  centres,  and  equalising  the 
openings  for  each  end  of  the  cyhndcr.  The  expansion 
valve  being  then  put  in  place,  and  the  cover  put 
on  the  steam  chest,  the  engine  may  be  started  and 
the  expansion  valve  set  '*  by  ear  "  as  above  described. 
But  in  the  running  shed,  the  indicator  is  alw^ays 
used  in  vaKe-setting,  if  there  is  anything  beyond 
a  plain  slide-valve  to  be  dealt  with. 

To  test  the  steam-tightness  of  the  valves  and 
pistons,  which  should  not  be  done  until  the  engine 
has  been  running  for  a  few  hours,  in  order  to  allow 
them  to  "  come  up  to  a  face  " — we  may  proceed 
as  foUows  :  Set  the  crank  on  each  of  the  dead  centres 
successively  (in  a  single-cylinder  engine),  and  turn  the 
steam  on  suddenly.  If  the  exhaust  nozzle  is  accessible, 
and  no  steam  is  seen  to  escape  with  the  crank  on 
either  dead  centre,  it  may  be  taken  for  granted  that  both 
slide  valve  and  piston  are  tight.  Should  steam  appear, 
a  valve  leakage  may  be  distinguished  from  a  blowing 
piston,  by  turning  the  crank  round  until  the  cut-off 
point  is  passed,  in  which  position  the  slide  valve  will 
entirely  cover  the  steam  ports.  If  no  steam  passes 
now,  the  leakage  may  be  confidently  ascribed  to  the 
piston.  Many  slide  valves,  from  their  form  have  a 
tcn^lency  to  "  buckle  **  or  arch  themselves,  when  hot. 
so  that  a  valve  which  is  a  perfect  fit  all  over  its  surfacd^ 
when  cold.  wiU  bear  only  upon  the  two  .ends  when' 
heated  up  to  its  working  temperature.  So  well  is 
this  understood  that  it  is  a  common  practice  to  allow^ 
for  it  in  surfacing  the  valve,  by  scraping  the  ends  so 
that  they  dp  not  touch  the  slVface-jiJace,  w^hen  cold. 

In  a  doulile  cylinder  engine,  if  titled  with  reversible 
eccentric  sheav^es,  the  simplest  way  of  testing  the 
valves  and  pistons  is  to  set  one  of  the  valve  eccentrics 
**  to  run  backwards,"  The  engine  is  then  '*  hove  to," 
as  a  sailor  would  say,  and  can  neither  turn  one  way 
nor  the  other,  in  which  condition  it  is  of  course, 
perfectly  tractable,  and  may  be  placed  in  almost  any 
required  position   for  valve   testing  and   observation. 

In  a  compound  engine  the  high-pressure  piston 
and  valves  may  be  tested  by  the  pressure-gauge  on 
the  receiver,  if  one  be  fitted,  which  will  show  at  once 
if  pressure  is  accummulatmg  in  the  low-pressure  valve 
chest  through  leakage  in  the  high-pressure  valves  or 
piston.  The  low-pressure  side  in  its  turn  may  be  set 
on  its  dead  centres,  and  steam  admitted  direct  by 
the  by-pass  valve  to  the  low-pressure  steam  chest, 
Ironi  which  it  will  escape  through  the  exhaust  pipe  to  the 
atmosphere,  in  case  of  leakage  through  valve  or  piston. 
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ELECTRIC    POWER   IN   COLLIERIES. 


At  the  last  meeting  oi  the  Rugby  Engineering 
Society,  on  February  2nd,  Mr.  G.  M,  Brown,  B.Sc., 
read  a  paper  on  this  subject.  The  following  is  an 
abstract  of  the  main  features  of  the  paper  : — 

The  greatest  advance  in  the  application  of  electricity 
for  mining  purposes  has  been  due  to  the  introduction 
of  the  polyphase  alternating  current  induction  motor. 
One  of  the  chief  advantages  of  alternating  current  plant 
for  mining  work  hcs,  of  course,  in  the  fact  that  alt  the 
switches  can  be  of  the  oil-break  type,  and  the  use  of 
fuses  is  not  necessary.  The  author  is  not  aware  tltat 
the  results  ol  any  experiments  on  the  behaviour  of 
this  type  of  switch,  when  used  with  direct  current, 
have  yet  been  published.  When  u&cd  on  alternating 
current  circuits,  they  will  operate  perfectly  under 
the  most  trying  conditions  ;  but  when  used  on  direct 
current  circuits,  there  is  considerable  carbonisiation 
of  the  oU  every  time  the  circuit  is  opened  with  a  heavy 
current.  This  is  no  doubt  due  to  the  fact  that  on  alterni 
ting  current  circuits  there  is  no  electrolytic  action,  artd 
any  arc  formed  between  the  switch-blade  and  contacts 
is  extinguished  at  the  instant  when  the  current  passes 
through  zero,  whereas  when  used  on  a  direct  current 
circuit,  the  full  amount  of  energy  which  can  be  stored 
in  the  circuit  is  to  be  dissipated  in  the  switch. 
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FIG.   I.— ELECTRIC  WINDING   ENGINE,   PREtJSSEN    PIT    11. 


TYPCft    OF    QENERATINQ    PLAMT. 

With  regard  to  the  generating  plant  which  must  be 
installed,  unless  power  is  to  be  taken  from  the  mams 
of  a  supply  company,  it  is  necessary  to  decide  the  voltage 
and  periodicity  which  will  best  meet  the  circumstances 
of  the  case*  for  the  nature  of  the  current  is  practically 
decided  by  consideration  of  the  relative  advantages 
and  efficiencies  of  two-phase  and  three  phase  induction 
motors.  Thanks  to  the  labours  of  the  recent  commission 
on  the  [standardisation  of  electrical  machinery*  there 
are  practically  only  two  periodicities  to  consider*  viz,, 
25  and  50  cojmplete  cycles  per  second.  j 

VOLrAQE    AND     PlRIODlQlTV. 

With  regard  to  both  voltage  and  periodicity,  it  i» 
impossible  to  lay  down  .any  definite  rules,  and  a  con- 
clusion can  only  be  arrivetJ^at  after  careful  consideration 
of  the  case  in  hand.  In  general,  when  there  are  a  large 
number  of  slow  speed  motors  of  high  power,  say  for 
driving  reciprocating  pumps,  aiid  large  haulage  gears^ 
or  main  winding  gear,  it  will  bt\,  desirable  to  select 
25  cycles  and  voltage  according  to  amount  of  power 
and  distance  it  has  to  be  transmitted,  ipt  large  25  cycle 
motors  have  better  constants  that  50 ,  cycle  motors. 
If.  on  the  other  hand,  there  is  much  purap'ing  to  do,  and 
it  is  decided  to  use  highdift  centrifugal  pfjmps,  which 
require  motors  nmning  at  high  speeds,  it  wuH  be  more 
satisfactory  to  Wect  50 
cycles.  If  the  \plant  i»  " 
small,  and  there  arino  very 
large  motors,  50  cyfclcs  will ' 
be  the  better  peri^i^ty* 
and  will  allow  of  bcith  arc 
and  incandescent  liihting 
as  J  well  as  much  gtjeater 
choice  of  speeds  £or\  ^^ 
motors. 

The  voltage  to  be  selJcled 
depends   not   so  muc' 
the  size  of  the  motors 
on  the  amount  of  powe 
be   transmitted  to  var 
points,    and  their  dist; 
from  the  generating stat 
In  ordinary  cases  w^here 
generating  plant  is  situat^«l 
close  to    the  mouth  of   t 
shaft,     and    most    of     thi* 
power  is  required  near  th^ 
bottom   of    the    shaft, 
will    be    advisable    to   fi: 
on    50C-550    volts    as  tll^ 
most  economical. 
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EkCCTRICAI.    WIKDINQ    QCARS, 

At  fH-eseiit  there  are  no  very  large  vvinding  gears 
electrically  driven  ia  this  country,  and  although 
a  great  many  have  been  installed  on  the  Continent, 
there  are  none  of  the  capacity  of  some  of  the  steam 
winding  engines  at  our  larger  British  collieries,  a 
condition  of  affairs  which  has  caused  some  mining 
engineers  to  conclude  that  it  is  impossible  to  wind  as 

I  much  coal  from  a  shaft  in  a  given  time  electrically  as 
by  steam  power*  On  investigating  the  problem, 
it  would »  however,  appear  that  the  difficulties  are  of 
such  a  character  that  they  are  likely  to  be  overcome 
in  the  immediate  future. 

A  good  example  of  this  type  of  plant  is  that  installed 

H  at   the  Zeche  Mattkias   Stinnes,   Carnap,   Westphalia, 

H  which  is  capable  of    dealing  with    100  tons  per  hour 

Ha^d  w^inds  from  a  depth  of  437  fathoms.     The  winding 

Hgear  is   driven    by   two    motors    directly   coupled    to 

■  Koepe  pulley,  19  ft.  8  in.  diameter,  running  at  forty-one 

revolutions  per  minute.     In  the  case  of  large  winding 

gears  connected  to  a  power  station,  situated  ver\^  near 

the  shaft,  the  most   promising   and   most   economical 

plan  seems  to  be  the  installation  of  a  separate  engine 

and  d^Tiamo  for  supplying  current  to  the  winding  gear 

motors.     In   this^co^ntry  winding  enpines  have   occa- 

sionally  to  deal  with ^7 50  tons  per  hour  from  depths 

up  to  tioo  fathoms.      Figs.  1  and  2  illustrate  a  winding 

engine  plant  at  the  Preu*isen  Collieries,  Westphalia, 

FUMPtt  iM  Mima* 


One  of  the  principal 
applications  for  electricity 
in  mines  is  to  the  driving 
of  pumps.  At  the  present 
time  it  is  possible  to  obtjiu 
reciprocating  pumps  of  the 
Express,  or  high-speed  type, 
having  very  much  higher 
«£hciencies  and  running  at 
such  speeds  that  reduction 
gearing  may  be  dispensed 
with,  and  the  motor 
mounted  directly  on  the 
crank  shaft.  The  speeds 
of_such  pumps  range  from 
160  to  300  revolutions  per 
minute,  and  their  efficiencies 
may  be  from  75  percent,  to 
85  per  cenL,  according  to 
size,  the  latter  figure  refer- 
ring, of  course,  to  the  largest 
size.  One  of  the  most  nota- 
ble msCallations  is  that  of  the 
Zeche  Viktor,  where    there 


are  two  pumps  on  the  lower  level  which  deUver  1,500  gab 
per  minute  to  a  height  of  1,700  ft.  The  guaranteed 
combined  efficiency  is  58  per  cent,,  but  from  actual 
tests  the  efficiency  of  the  whole  plant,  mcludiag 
generators,  is  6}  per  cent,,  and  the  efficiency  of  the  pumps 
alone  77  per  cent. 


A  general  meeting  of  the  Mining  Institute  cf  Scotland 
was  held  on  February  Sth,  at  Glasgow.  During  the 
afternoon  of  that  day  a  large  number  of  the  members 
visited  the  works  of  Messrs.  Mavor  and  Coulson,  Ltd., 
Mile  End.  Glasgow,  where  there  was  a  demonstra- 
tion of  electrical  coal  cutting  appliances. 

At  the  evening  meeting  Mr.  E.  O.  Forster  Brown 
contributed  a  paper  on  **  The  AppUcation  of  Electrica 
Power  at  Mines  in  Germany.  '*He  said  that  Westphalial 
had  of  late  made  the  greatest  strides  in  experimenting 
with  and  applying  electricity  in  various  ways  for 
mining  purposes,  although  the  natural  conditions 
prevailing  there  appeared  to  be  scarcely  so  favourable 
ior  Its  adoption  as  in  SiJesia.  The  system  of  current 
used  lor  general  purposes  at  all  of  the  newer  plants 
with  rare  exceptions,  w^as  three-phase.  The  purpose 
to  which  electricity  was  chiefly  applied  were,  in  relative 
importance,  as  follows :  Pumping,  ventilation, 
winding,  hauhng,  coal-cutting  and  air-compressing. 
The  author  gave  a  description  of  the  electric  instal- 
lations at  the  principal  German  collieries. 


l-IG.    2.— COJTTROLLER 


AND    SWITCHGEAR    FOR 
PREUSSEN   PIT    II, 


WINDIS'G    ENGINE, 
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COAL  MINING  PROBLEMS. 

Af  the  last  meeting  of  the  North  of  England  Institute 
of  Mining  and  Mechanical  Engineers,  Mr,  W.  C 
Blackett  presiding.  Mi.  E.  H.  Roberts-on  read  a 
paper  on  '*  The  action,  influence  and  control  of  the 
roof  in  Longwall  Working/'  The  author  said  that 
tMs  subject  embraced  such  problems  as  the  protection 
of  miners  at  the  coal  face,  of  putters  and  ponies  in 
the  gateways  from  accidents  caused  by  falls  of  stone, 
and,  on  a  more  c^nlprehensive  scale,  the  laying  out 
of  the  workings  m  such  a  way  as  to  ensure  the  up- 
keep of  airw^ays  and  waterways  in  the  waste  at  the 
least  possible  trouble  and  expense,  and  to  prevent 
the  coal  being  unduly  crushed  as  the  weight  of  the 
roof  comes  on,  while  at  the  same  time  utilising  the 
roof  weight  to  assist  the  hewers  at  the  face  in  the 
working  of  the  coal.  The  methods  by  which  these 
problems  were  to  be  solved  dillered  greatly,  being 
dependent  on  the  relative  hardness  of  the  coal,  the 
roof,  and  the  floor,  and  on  the  depth,  thickness  an«i 
inclination  of  the  seam.  The  writer  gives  examples 
of  longwall  working  in  six  seams  under  these  various 
conditions,  and  states  that  the  principal  factor  in 
ensuring  a  safe  and  gradual  subsidence  of  the  roof  of  a 
longwall  gateway  is  careful  packing.  Generally 
speaking  the  roof  has  little  influence  on  the  coal  in 
working  to  the  dip  as  compared  with  that  when 
working  to  the  rise. 

"Water-sprayed  or  damped  air  in  Coal  > fines." 
'was  the  subject  of  a  paper  by  Mr.  James  As  hworth, 
who  referred  to  the  opinions  of  several  of  H.M. 
Inspectors  of  Mines,  the  majority  of  whom  apparently 
placed  high  value  on  watering  as  a  preventive  and 
also  as  a  restrictive  agent  against  the  extension  of 
an  explosion  of  coal  dust.  The  paper  goes  into 
considerable  detail  as  to  temperatures  and  per- 
centages of  saturation.  Reference  is  made  to  the 
continual  presence  of  £ne  dust  (due  to  the  transit 
of  coal)  floating  in  the  air  mixed  with  moisture,  and 
the  writer  states  that  as  no  percentage  of  moisture, 
under  5  per  cent,  can  restrain  a  coal-dust  explosion, 
it  ia  not  surprising  that  in  the  disasters  at  Tylorstown, 
Universal  and  MacLaren  colheries,  the  flame  swept 
along  the  watered  parts  of  the  road  as  if  they  were 
charged  with  gas.  Experiments  made  in  Germany 
supported  this  view,  as  they  proved  that  water  had 
no  restraining  influence  on  an  explosion  of  coal  dust, 
unless  the  dust  was  so  wet  that  water  could  be 
squeezed  out  of  it  by^the  hand.  It  was  useless  there- 
fore to  depend  on  watersprays  for  restraining  the 
extension  of  an  explosion  after  it  is  once  initiated. 
The  paper  deals  with  the  danger  of  extending  anky- 
lostomiasis by  watering  underground  and,  m  summing 
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up  the  contrary  interests  involved,  asks:  (t)  shall  we 
attempt  the  impossible  task  of  limiting  a  possible 
explosion,  or  (2)  shall  we  give  attention  to  the  comfort 
and  health  of  underground  labour  and  reduce  spraying 
to  a  sanitary  point.*' 

In  the  discussion  which  followed,  a  suggestion 
was  made  that  oil  might  be  used  with  advantage  in 
laying  coal  dust. 

Mr.  J.  B,  x\tkinson,  H.M.  Inspector,  said  the  addition  ■ 
of  salt  to  the  water  would  be  more  in  the  right  fl 
direction,  and  it  might  be  worth  while  to  try  and 
send  air  into  the  mine  at  considerably  at>ove  the 
normal  temperature  with  a  view  to  its  depositing 
moisture  as  it  went  round  the  workings.  The  chemical 
aspect  of  the  question  was  also  raised. 

Mt.  J.  P.  Kirkup  said  that  watering  deep  mines 
would  render  them  in  tolerably  oppressive,  and  Mr, 
C.  H.  Merivale,  in  confirming  this,  mentioned  some 
Belgian  mines  where  watering  was  discontinued  so 
that  the  workmen  could  be  kept  cool  and  in  a  ht 
state  to  work. 


e«4*w«eTMi*  jLCfftiv 


ELECTRICAL    EQUIPMENT    OF 
AUTOMOBILES. 

A  paper  on  the  subject  was  read  before  the  Man- 
chester Section  of  the  Institution  of  Electrical  Engineers 
at  the  last  meeting  by  Mr»  H.  V.  Mahler,  The  foUowmg 
is  an  abstract. 

The  author's  object  is  to  explain  the  different 
methods  of  producing  electric  ignition.  He  deals 
first  with  the  high  tension  system,  and  devotes  par- 
ticular attention  to  the  contact  breaker,  which  serves 
the  purpose  of  starting  and  stopping  the  current  in 
the  primary  coil  at  the  right 
instant,    so   as     to  produce    the 

spark.       In      many     systems    a 

separate  coil  is  required  for  each 

cylinder,  but  a  system  has  been 
introduced  by   Mr.    S.   F.    Edge, 

whereby     one      coil      will       do 

the      work      for      any      number 

of  cylinders,      A    similar  system 

is      employed       on       the      new 

i5-h,p,    four  cy Under    De    Dion 

motor.     In  this  case,  the  cam  is 

made-wit h  four  projections  instead 

of  one,  and  this  causes  the  blade 

to  make  contact  with  the  plati- 
num-pointed  screw  four  times  in 

one   revolution  of    the  half-time 

shaft,  and  so  operates  the  single 

trembler  coU  equally  four  times  in 

the   same   period    of   time.      The 
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production  of  four  spark  discharges  at  regular  intervals 
of  time  from  the  coil  are  thus  obtained,  but  of  course 
these  have  to  be  distributed  to  the  four  cylinders  of 
the  engine  in  proper  sequence. 

It  will  be  evident  that  the  ser\4ce  of  high-tension 
current  to  the  cylinder  is  made  with  the  utmost  regu- 
larity*  without  any  interference  from  the  advance 
and  retardation  of  the  ignition,  which  is  obtained  in 
the  usual  simple  way  by  partially  rotating  the  primary 
current  contact-breaker  on  its  boss  round  the  half- 
time  Shalt. 

The  author  also  refers  to  the  Ctarrard-Maxfield  contact 
breaker,  which  is  anal  normally  quick  con  tact  breaker, 
and  which  has  only  lately  been  put  on  the  market. 
This  contact  breaker,  fig.  2.  has  two  plunger  rods,  both 
controlled  by  spiral  springs.  Where  these  meet  in  the 
centre  of  the  socket  they  arc  tipped  with  platinum. 
The  upper  plunger  is  insulated  from  the  lower  plunger 
by  means  o£  a  fibre  bushing  The  electric  wire  is 
attached  to  the  upper  plunger.  In  action,  when  the 
cam  piece  comes  round,  it  forces  the  contacts  hard 
together  in  opposition  to  the  spring  tension,  so  that 
when  the  lower  phmger  is  released,  the  springs  cause 
the  platinum  to  separate  with  an  extremely  sharp 
action,  thus  causing  an  intense  spark  at  the  plug  even 
at  the  highest  speeds. 


FIG.  2.— GARRARD- MAX  HELD  CONTACT-BREAKER, 
WITH    COVER    REMOVED     SHOWING     SPRIXGS 

The  author  also  deals  with  the  subject  of  magnetic 

ignition.       The     advantages    of     the     system     are : 

I  The  absence  of  accumulators  and  coll  ;    there  is  no 

I  recharging  required  ;  freedom  from  breakdown  through 

leakage  or  short  circuit:    and  certainty  of  ignition  at 

high  speeds. 

MAaNETlC    IGNITION. 

The    most    generally    adopted    and    easiest   system 
of  magnetic  ignition  is  the  Eisemann  system*     In  this 


system  the  armature  rotates  and  gives  a  low-tension 
current.  On  this  dynamo  there  is  a  make  and  break. 
The  low  tension  current  is  taken  into  an  induction  coil 
and  then  transformed  into  a  high  tension  current  in  the 
usual  accumulator  and  coil  system.  The  arniature 
is  generally  driven  from  the  engine  shaft  by  a  chain 
and  the  current  is  collected  from  two  contact  rings  and 
brushes.  From  one  of  these  brushes  it  passes  into  the 
primary  winding  of  the  coil,  and  returns  back  to  the 
other  brush  from  the  coil,  and  through  an  interrupter 
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HG.  3. —POSITIVE   **  MAKE       <:03f TACT- BREAKER. 

on  the  armature  shaft.  On  this  sj'stem  an  ordinary 
sparking  plug  is  used.  It  will,  therefore,  be  readily 
seen  that  in  the  case  of  break  down  of  the  dynamo 
the  accumulator  and  coil  system  can  easily  be  adopted. 
The  spark  ia  advanced  and  retarded  simply  by  altering 
the  position  of  the  make  and  break  on  the  dynamo 
shaft.  This  system  will  spark  at  a  very  slow  speed* 
and  works  well  under  all  possible  conditions  met  with. 
In  fact,  this  is  without  doubt  the  leading  and  most 
commonly  used  system. 


r\ 
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FIG.  4.— DIAGRAM  OF  EtS£MA\*N   HIGM-TENSIOX 
MAGMETCV 
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RECENT  DEVELOPMENTS  IN 
ELECTRIC  UGHTING. 


A  paper  on  this  subject  was  read  before  the  Junior 
Institution  of  Engineers  on  Friday  last  by  Mr.  H,  T. 
Davidge,  Professor  of  Engineering  at  the  Ordnance 
College,  Woolwich. 

The  following  is  an  abstract  of  the  paper  : — 

In  considering  a  central  electrical  station  designed 
for  lighting  purposes  only,  as  many  are,  or  in  any 
station,  that  part  of  the  plant  devoted  to  lighting, 
it  cannot  be  too  clearly  borne  in  mind  that  the  lamp 
is  the  apex  of  a  pyramid  of  which  the  base  consists 
of  the  huge  boiler  plant,  machinery  and  distributing 
gear  there  to  be  found. 

For  the  purposes  of  investigating  recent  develop- 
ments the  author  divides  lamps  into  the  following 
classes:  A — Incandescent  carbon  lamps  (i)  arc 
lamps,  (2)  filament  lamps  of  pure  carbon,  (3)  filament 
lamps  of  compounds  of  carbon ;  B — Non-carbon 
lamps  (i)  arc  lamps,  (2)  filament  lamps,  (3)  electrotype 
lamps,  (4)  vapour  lamps  (5)  cathodic  bombardment 
lamps,  (6)  high  frequency  lamps  without  wires. 

For  many  years  the  principal  developments  in  arc 
lamps  consisted  in  perfecting  the  mechanism  to  ensure 
regularity  of  feed,  and  the  adaptation  of  the  feeding 
mechanism  to  alternating  current  when  this  became 
necessary. 

A  typical  continuous  current  arc  lamp  is  shown 
by  the  Brockie-Pell.  With  regard  to  carbon 
filament  lamps  it  may  be  said  that  the  only  advance 
made  in  connection  with  this  class  of  lamp  has  been 
in  the  economical  and  rapid  production  of  reliable 
filaments  of  uniform  quality,  and  in  the  production 
of  reliable  filaments  suitable  for  high  pressures. 

NON-OARBON    LAMPS. 

The  only  arc  lamp  in  which  the  arc  is  maintained 
between  pieces  of  material  other  than  carbon  is  the 
Steinwetz,  in  which  the  positive  is  of  copper  and  the 
negati  ve  of  an  oxide  of  iron.  It  is'undoubtedly  of  a  very 
novel  type,  and  further  experiments  will  be  watched 
with  great  interest.  Of  non-carbon  filament  lamps 
the  Osmium  may  conceivably  have  a  future  before  it, 
but  any  new  lamp  of  this  class  to  make  headway 
must  be  either  more  efficient  electrically  or  cheaper, 
or,  preferably,  both.  A  most  determined  effort  in 
this  direction  is  to  be  found  in  the  new  "  Tantalum  " 
lamp.  Metallic  tantalum,  hitherto  a  practically 
unknown  element  in  the  pure  state,  has  been  made 
to  form  filaments,  and  these  are  of  a  very  tough 
and  reliable  nature.  The  resistance  of  tantalum, 
like   most   metals,    increases   with   temperature,    the 


opposite  of  carbon ;  hence  variations  of  the  pressure 
do  not  tend  to  have  such  harmful  efiEects  upon  this 
lamp  as  upon  the  carbon  lamp.  The  results  of  tests 
appear  to  indicate  that  a  2  5 -candle-power  no  volt 
lamp  will  have  an  efficiency  of  about  I'S  watts  per 
candle  when  new,  falling  to  2*1  watts  per  candle- 
power  after  1,000  hours.  Among  electrolytic  lamps 
the  Nernst  is  now  well  known,  and  it  seems  probable 
that  with  still  further  improvement  the  lamp  has  a 
great  future  before  it. 

Mercury  vapour  lamps  also  promise  well.  The 
Cooper-Hewitt  has  been  described  in  Page's  Weekly, 
and  the  Bastian  lamp  is  said  to  have  been  brought  to 
a  stage  of  being  made  suitable  for  alternating  currents. 
The  colour  difficulty  is  also  being  combated  by  the 
makers  of  mercury  vapour  lamps  by  the  introduction 
of  substances,  the  spectrum  of  which  would  contain 
the  red  rays. 

In  conclusion,  the  author  says  that  the  final  solution 
of  the  lamp  problem  has  still  to  be  made.  If  the 
engineer  could  but  discover  the  secret  of  the  firefly 
which  gives  out  luminous  radiation  without  heat 
waves  the  light  of  the  future  might  be  found.  In  that 
case  it  might  be  chemical  and  not  electrical  illumin- 
ation. 

A  hopeful  outlook  for  electrical  engineers  is  in 
the  direction  of  high-frequency  alternations. 


BIRMINGHAM    ASSOOATION    OF 
MECHANICAL   ENGINEERS. 


The  fourteenth  annual  dinner  was  held  on  Saturday 
at  the  Grand  Hotel,  Birmingham.  Sir  William  White 
presided,  while  Mr.  T.  H.  Dacres  (vice-president) 
occupied  the  vice-chair.  There  was  a  large  attendance. 
including  Mr.  R.  Holliday  (president),  the  Right 
Hon.  Jesse  CoUings,  M.P.,  Mr.  E.  Parkes,  M.P.,  Pro- 
fessors Turner  and  Redmayne,  Dr.  Sumpner,  Colond 
£.  J.  Hart,  Colonel  Kimberley,  Alderman  Johnson, 
Messrs.  E.  B.  Edmonds,  Hugo  Gibson,  C.  Y.  Hopkins, 
W.  H.  Thombery,  J.  Bettany.  R,  B.  Hodgson,  H.  J. 
Grant,  W.  Deakin,  Louis  O'Brien  (secretary),  W. 
Playdon  (assistant  secretary),  A.  Cooke  (treasurer), 
E.  A.  I.^s,  H.  loy,  H.  Austin.  J.  Pugh,  0.  A.  Smith, 
J.  S.  Morris  (London),  J.  H.  Whitehead  (Leeds).  D. 
Cookson  (Newcastle),  Smith  (Middlesbnmgh),  Finlay 
Ross  (Glasgow),  T.  laylor  (Woolwich).  Maisball 
Halstead  (U.S.A.  Consul),  and  J.  Cox.  Letters  of 
apology  for  non-attendance  were  read  from  the  Right 
Hon.  Austen  Chamberlain,  M.P.,  the  Right  Hon. 
Joseph  Chamberlain,  M.P.,  Lord  Morpeth.  Sir  Benjamin 
Stone,  Sir  Alfred  Hickman,  and  Sir  J.  Kitson. 
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Mr.  E.  Parkes,  M,P.,  in  proposing  the  City  of  Bir 
mingham,  said  he  believed  the  new  University  was 
destined  to  exert  a  large  inflaence  as  a  scientific  Univer- 
sity not  only  in  Birmingham,  but  also  in  the  coantry 
at  large.  He  believed  it  would  be  one  of  the  most  re- 
markable examples  of  what  they  might  term  a  modem 
University.  They  seemed  to  be  entering  upon  a  new 
phase  of  commercial  and  industrial  life.  One  of  the 
best  things  that  could  happen  to  Birmingham, 
would  be  greatly  improved  and  cheaper  facil- 
ities by  means  of  which  they  could  get  their  goods 
to  the  coast. 

THB    IMPORTANCK    OP    THK    MKOHANIOAL 
■NQINKKR. 

Sir  William  White  proposed  the  toast  of  "  The 
Association."  Birmingham,  he  said,  was  the  great 
centre  of  mechanical  engineering.  Birmingham  had 
coal  at  her  doors,  iron  not  far  away,  and  every  facility 
for  modem  manufacture.  Birmingham,  too,  was  the 
birthplace  of  the  Institution  of  Mechanical  Engineers. 
Mechanical  engineering  lay  at  the  root  of  all  engineering, 
and  it  was  essential  that  whatever  branch  they  went 
in  for,  they  should  have  a  training  in  mechanical 
engineering.  As  an  example  of  what  Birmingham  had 
achieved  he  might  refer  to  the  Welsh  water  scheme 
as  a  triumph  of  engineering  skill.  It  was  a  great 
work,  and  Mr.  Mansergh's  boldnc;ss  of  design  and 
courage  in  execution  of  works  of  immense  expense 
should  never  be  forgotten.  Here  again,  one  saw 
that  without  the  mechanical  engineer  the  other  depart- 
ments of  engineering  could  never  have  accomplished 
the  work  involved  in  the  Welsh  water  scheme. 

He  hoped  the  Association  would  draw  nearer  to 
the  University,  and  help  it  with  advice  and  assistance 
when  required.  Theory  and  practice  must  not  be 
divorced.  They  must  not  teach  without  work,  and 
he  was  glad  that  in  their  connection  with  the  technical 
school  there  was  this  recognition  of   scientific  training. 

INSTmmON  OF  CIVIL  ENGINEERS. 

A  meeting  of  the  Association  of  Yorkshire  Students 
of  the  above  Institution  was  held  in  the  Law  Institute, 
Leeds,  on  February  2nd,  the  President  (Mr.  Ewing 
Matheson,  M.Inst.C.£.)  in  the  chair,  when  a  paper 
was  read  by  Mr.  K.  Lightfoot,  Stud.Inst.C.E.,  on 
•*  Modem  Refrigerating  Machinery." 

Mr.  Lightfoot  explained  the  action  of  a  refrigerating 
machine  and  worked  out  expressions  for  the  efficiency 
and  the  co-efficient  of  performance.  He  then  gave 
descriptions  of  the  various  systems  now  used  com- 
mercially»  namely,  the  absorption,  dry  air,  and  com- 
pression machines,  and  discussed  the  question  of  the 


employment  of  ammonia,  carbonic  acid,  or  sulphurous 
acid  for  the  working  substance  in  the  latter  type  of 
machine,  which  is  by  far  the  most  efficient.  Various 
parts  of  a  modem  compressor  were  described  in  detail, 
and  the  application  of  the  compression  system  to  the 
production  of  ice  and  the  cooling  of  stores  was  shown. 
A  discussion  followed. 

FUEL  ECONOMY  IN  STEAM  POWER 
PLANTS. 

The  discussion  on  Messrs.  Booth  and  Kershaw's 
paper  was  concluded  at  the  last  meeting  of  the 
Institution  of  Electrical  Engineers. 

Mr.  Halpin  said  that  radiation  in  pipes  was  a  thing 
over  which  great  care  must  be  taken.  With  regard 
to  mechanical  stoking,  he  believed  that  the  chain  grate 
left  a  good  deal  to  be  desired  owing  to  the  large  quantity 
of  air  let  in. 

Mr.  Rosenthal,  speaking  from  experience,  said  that 
central  station  engineers  were  well  acquainted  with 
the  subject  dealt  with.  The  question  of  thermal 
storage  was  not  the  mystery  the  authors  of  the  paper 
seemed  to  suggest,  and  the  results  referred  to  as  being 
achieved  at  the  Kensington  station  were  only  what 
he  should  have  expected  thermal  storage  to  achieve 
Then,  again,  it  was  suggested  that  to  analyse  coal, 
the  flue  gases,  and  feed  water,  some  special  training 
was  necessary.  That  was  not  so,  for  they  were,  after 
all,  very  simple  matters,  and  any  central  station 
engineer  could  easily  acquaint  himself  with  all  that  was 
necessary  to  know  in  that  connection.  He  did  not  agree 
with  the  reference  to  barbarously  designed  boiler?  » 
the  results  given  by  modem  boilers  disproved  such 
a  charge.  It  was  said,  too,  that  mechanical  stokers 
were  not  a  cure  for  the  smoke  evil ;  he  could  say 
most  positively,  that  they  were  the  only  cure  for 
smoke  with  smoke  fuels,  and  that  no  amount  of  furnace 
design  would  prevent  smoke  unless  the  boiler  was 
practically  doing  no  work.  He  made  that  statement 
on  the  strength  of  twenty-five  years'  experience. 
Excess  of  air  was  a  trouble  in  furnace  management 
always,  but»  perhaps  the  authors  of  the  paper  were  not 
aware  that  there  were  devices  which  enabled  boiler 
plant  to  be  run  with  10  to  12  per  cent,  of  CO2,  With 
regard  to  superheating  the  gain  was  on  the  coal  bill, 
and  central  station  engineers,  of  whom  there  were 
many  present,  would  bear  him  out  that  they  were 
quite  alive  to  the  importance  of  that  question.  One 
of  the  latest  installations  was  at  Hampstead,  where 
a  separately-fixed  superheater  had  been  put  in.  The 
advantages  in  regard  to  fuel  economy  were  not  so 
great  as  with  a  superheater  which  was  an  integra 
part  of  the  boiler,  but  even  under  these  conditions 
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the  saving  of  fuel  per  unit  generated  was  to  per  cent* 
Mr.  Molesworth  said  that  the  authors  made  no 
reference  to  pulverized  coal,  but  it  was:  possible 
to  effect  a  great  saving  in  fuel  consumption  by  its  use- 
A  comparison  he  had  instituted  between  two  Babcock 
and  Wilcox'boilers  was  that  the  saving  with  pulverised 
coal  was  29  per  cent.  That  was  the  figure  with  equal 
evaporation,  but  with  an  equal  amount  of  coil  the 
increased  evaporation  was  48  per  cent  in  favour  of 
pulverised  coal. 

Other  speakers  referred  to  the  difl&cultf  oi  burning 
bituminous  fuel  without  smoke  in  a  large  station  at  times 
of  sudden  demand,  to  the  advantages  of  the  use  of 
glazed  bricks  in  boilers  (which  had  the  secondary 
purpose  of  minimising  air  leakage) ;  to  the  bad  fixing 
of  ironwork,  and  to  the  disadvantages  arising  from 
expansion  in  boilers. 

Mr.  Booth,  in  his  reply,  denied  that  he  was'opposed 
to  Water-tube  boilers. 

The  discussion  was,  however.'curtailedgby  the  time 
limit,  and j'someTnotable ^contribution sjhaaded  in  will 
only  be  available  in  the  official  report. 


MR*    MARCONrs    FORTHCOMING 
MARRIAGE. 


More  than  one  stor>'  has  been  current  recently  as  lo 
the  forthcoming  marriage  of  Mr.  MarconL  The  in- 
dustrious paragraphists  have  pledged  the  affections  of 
Mr.  Marconi  in  a  wholesale  kind  of  way,  and  have  not 
hesitated  to  give  their  stories  a  touch  of  veracity  by  the 
addition  of  names  and  details.  It  is  well  therefore  to 
state  that  an  engagement  has  been  authoritatively 
announced  between  Mr.  Marconi  and  the  Hon, 
Beatrice  O'Brien,  sister  to  Lord  Inchiquin,  and 
one  of  the  pretty  daughters  of  Ellen  Lady  Inchiquiti. 
Mr.  Marconi  is  Irish  by  right  of  his  mother,  and  his 
future  wife  is  a  young  and  charming  Irishwoman. 
The  O'Briens  are  one  of  the  most  ancient  families  in 
Ireland.  They  claim  descent  from  the  great  warrior 
who  fell  at  the  battle  of  Clontarf  in  1014  ;  and  also  from 
a  Mur rough  O'Brien,  brother  of  a  king  of  Thomond. 
The  barony  dates  from  1543. 

Guglielmo  Marconi  was  bom  in  Bologna,  April  25  th, 
1875.  He  was  educated  in  Leghorn,  under  Prof^sor 
Rosa,  and,  subsequently,  at  the  University  of  Bologna 
in  which  city  were  carried  out  the  first  experiments 
in  connection  with  his  system  of  wireless  telegraphy, 
Marconi's  invention  was  successfully  tested  in  England 
between  Penartb  and  Weston,  and  later  by  the  Italian 
Ministry  of  Marine  at  Spezia.  Wireless  telegraphic 
communications  were  established  between  France  and 
England  in  1899  ;    two  years  later  he  was  enabled  to 


transmit  signals  across  the  Atlantic  Ocean  from 
Poldhu,  Comwallp  to  St.  John's,  Newfoundland.  In 
t9oj.  Mr.  Marconi's  system  w*b  installed  on  board 
the  Italian  cruiser  Carlo  AlberfQ,  and  during  her  voyage 
from  England  to  Russia,  he  received  messages  from 
Cornwall  and  transmitted  them  to  the  Tsar  and  the 
King  oi  Italy  at  Kronsiadt.  Later  on,  in  December 
of  the  same  year,  he  was  able  to  announce  the  establisb- 
menl  of  hts  system  of  wireless  telegraphy  between 
Canada  and  England.  This  was  followed,  a  few  weekis 
later,  by  the  transmission  of  a  message  from  the 
President  of  the  United  States  to  the  King  of  England, 
inaugurating  wireless  connection  between  Cape  Cod 
(Mass.)   and  Cornwall. 

EAST    BOSTON   TUNNEL. 


The  East  Boston  tunnel,  completed  by  the  Boston 
Transit  Commission,  runs  beneath  a  wide  arm 
of  Boston  Harbour  and  is  about  7,480  ft.  in  length. 
It  is  the  only  double  track  tunnel  thus  far  built  m 
America,  The  engineer  taking  advantage  of  the  firm 
nature  of  the  Ijoulder  clay,  built  the  tunnel  u^th  a 
semi- circular  roof,  perpendicular  side  walls,  and  a  flat 
invert.  The  irregular  section  that  this  method 
necessitated  made  it  impossible  tc  ure  a  shield  in  the 
ordinary  way.  Consequently  a  semi-circular  hali 
shield  was  used  for  the  construction  of  the  upper 
half  of  the  tunnel,  and  the  lower  half  was  built  by  means 
of   drifting. 

Two  bulkheads  were  cons  true  ted, one  at  each  end  of  tlie 
central  portion  of  the  tunnel  extending  below  the  liver, 
and  these  were  provided  with  the  usual  air  locfe. 
The  next  step  was  to  drift  out  two  small  tunneH  one 
in  the  line  of  each  side  wall,  aJid  large  enough  to  permii 
these  walls  to  he  built  therein.  The  walls  were  built 
of  coacrete,  and  carried  up  to  the  springing  of  the 
semi -circular  arch.  On  the  top  of  the  walls  was  laid 
a  heavy  trackway,  upon  which  rested  the  ends  of  the 
semi-circular  shield.  The  shield  was  then  advanced 
by  hydraulic  pressixre  in  the  customary  way,  the  day 
being  dug  out,  passed  back  through  the  central  open- 
ings, and  removed  through  the  air  locks.  The  concrete 
roof,  3  ft.  in  thickness,  wa~^  then  rammed  into  place, 
being  tenipjorarily  supported  on  false  work*  in  the 
customary  manner.  The  material  lying  between  the 
side  walls  was  then  excavated  down  to  grade  and 
the  coucrete  invert  was  built  in  place.  Except  for  a 
blowout  and  one  or  two  minor  accidents,  this  v&y 
bold  and  original  method  of  excavation  was  cstrried 
through  successfully.  For  the  above  details  aft  well 
as  for  the  illustration  on  p 
the  Scientific  American. 
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CONTRACTS   OPEN. 

£a«l  Ham. — Supply  and  delivery  of  live 
double*  deck  roof -covered  Iramcars  com- 
plete with  ckctrical  equipment  for  the 
Borough  Co  unci  I.  Mt\  \V.  C  Ullmann, 
Nelson  Street,  hast  Ham    ,.. 

N  e  wca  st  1  e--  \i  itd  er-  Ly  m  ©—Man  uf  acture 
delivery  and  erection  of  three  sets  of  gas 
engines  and  centrifugal  pumps  for  sewage 
disposal  works.  Messrs^  Wilcox  and 
Raikes,  63,  Temple  Street,  Birmingham... 

Fulham.  —  Supply  of  condensing  plant, 
b«;ilers^  economisers  and  stokers,  Mr. 
Arthur  |.  Fuller,  Borough  Electrical  and 
Consulting  Engineer,  Town  Hall,  Fulham 

Uganda,— The  Crown  Agents  for  the 
Colonies  invite  tenders  from  manufac- 
turers for  the  supply  of  galvanised 
wrought-iron  piping  and  fittings  to  the 
I'ganda  Kail  way.  Specification  and  form 
of  tender  for  which  can  be  obtained  im 
application  to  the  Crown  Agents... 

Islingtoii,  --  Supply  of  electrical  and 
engineer's  stores  ior  one  year  from  April  i 
next.     Mr.  W.  F.  Dewey,  Town  Clerk  ... 

Chelmsford.— i'umping  machinery  includ- 
ing horizoiital  gas-engine  and  a  vertical 
h-eble  ram -pump  to  raise  10,000  gallons  of 
water  per  hour.  Mr.  jos.  Devvhurst, 
Engineer,  Avenue  Chambers^  ChelTirsford. 

Sunder  land* — Supply  of  four  ^50-kw. 
synchronous  three-phase  motor-genera- 
tors, for  the  Corporalion.  Mr.  J.  F.  C. 
Snrll,  Town  Hiill,  Sunderland      

Copenhagen-  —Supply^  and  erection  of  a 
gasometer  of  a  Lapacity  of  200,000  cubic 
feet  per  hour  for  the  Lighting  Department 
of  the  Corporation.  Valby  Gasworks, 
Valby^  Copenhagen 

'Harcelona,— The  **  Gacela  de  Madrid"  of 
January  iSth  contains  a  notice  calling  for 

(tenders  for  the  supply  and  installation  in 
the  sheds  of  the  Barcelonefa  wharf  of  two 
transhipment  cars  for  platform  cranes. 
Conditions  of  contract  and  pluns  may  be 
inspected  at  the  oftices  of  the  Secretary  of 
the  Port  Administration,  Casa  Lonja, 
Barcelona 

Wimhledon.— Supply  of  stores  to  the 
lilcctricity  Department  for  one  year  from 
-Aprd  I.  Electrical  Engineer,  Durnsford 
Road,  Wimbledon    ... 

Johanneshurg.— Supply  of  100  etcLtrtc 
cars,  two  electric  water-cars,  five-tan 
crane,  car  traverser^  and  workshop  tools 
for  JImiicipai  Council 

Stoke  Newington. --Supply,  delivery^  and 
erection  of  sub-station  plant  and  mains. 
Four-section  contract.  Mr.  W.  F.  Loveday, 
Borough  Surveyor,  Town  Hall^  Milton 
Road,  Stoke  Newington,  S.E 


Last  Day 


Feb.  22 


Feb.  22 


Newport  (Mon.\— Construction  of  main 
outfall  and  branch  sew^ers  for  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
offices  of  Mr.  Baldwin- Latham,  Parliament 
Mansions,  Victoria  Street,  S.W^  ;  Mr. 
Geo.  Chatterton,  6,  The  Sanctuan%  We^^t- 
minster,  S.W.  ;  or  Mr,  T,  S.  Edwards. 
Clerk  to  the  Board,  Newport  iMon.) 

ParK  Royal  —Supply,  delivery,  and  erec- 
tion 01  plant  in  connection  with  ihe 
electricity  generating  station  at  Park 
Ro\Til  and  projiosed  sub-s tuitions  and  dis- 
tributing centres  at  various  places,  tor  the 
Great  Western  Railway  Company. 
Messrs  Kennedy  and  Jenkin>  17,  Victoria 
Street,  S.W.    ...         ..:        March  13 

Belgium,— The  "  Bulletin  Commercial  '*  an- 
nounces that  the  Belgian  State  Railways 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  healing  apparatus 
in  the  central  workshops  at  Mechlin. 
Particulars  of  M.  Slaghmuylder,  Engineer- 
in-chief,  Station  du  Nord,  Brussels 


March    6 
March  1} 


Feb. 25 


Feb.  24 


Feb.  24 


Feb. 27 


March  i 


March  4 


March  6 


March  8 


South  Shields,— Supply,  delivery*  and  erec- 
tion of  the  following  plant  in  connection 
with  the  electricity  supply  department  :— 
One  multitubular  marine  type  boiler,  two 
medium'speed  open-ljpe  vertical  engines 
for  two  550  k  w.  direct  current  traction 
generators,  two  500  k.w.  direct  current 
generators  and  traction  switchboard.  Mr. 
J.  H.Cawthra,  Borough  Electrical  ICngineer  March  [3 

Shanghai.— The  Shanghai  MunicipaKCoun- 
cil  invite  tenders  for  the  construction  and 
(Operation  of  about  24  miles  of  electric 
tramways  on  the  trolley  system  in  the 
streets  of  the  Settlement  of  Shanghai  ; 
alternative  proposals  are  desired  for  the 
single-trnlley  and  double-trolley  lines. 
CounciFs  agents,  Messrs.  John  Pook  and 
Co.,  6},  Lea  den  hall  Street,  London,  E.C.. 
and  Messrs.  Fearon  Daniel  and  Co.,  90, 
Wail  Sh*eet,  New  York. March  31 

COMING    CONTRACTS. 

Mexico. — Tlie  "  Diiirin  Oficiiil'  uf  Mexico,  of  Janu- 
ary 12th,  publishes  the  text  of  a  Decree,  authorising 
the  Intercontinental  l^ilw^ay  Syndicate  to  estabhsh  a 
smelting  works  either  in  the  town  of  Guanajuato  or 
on  A  site  in  the  State  of  Jalisco,  between  the  Pacific 
coast  and  the  towns  of  Dolores  Hidalgo,  Guana- 
juato and  Leon.  All  the  machinery  may  be  imported 
free  of  duty. 

Austria" Hungary*— The  '' Moniteur  des  Interets 
Materiels  ■'  (l^russels)  stales  that  the  Austrian  Lloyd 
Company  will  shortly  invite  tenders  for  the  construc- 
tion of  two  steamers  for  use  on  an  ej^prcss  service. 

Maidstone.— -^^n  inquiry  has  been  held  into  the 
application  of  the  Town  Council  tor  sanction  to 
borrow^  ^'60,000  for  extending  the  light  railway 
service. 

Uxbridge. — Tenders  are  to  be  advertised  for  in 
connection  with  waterworks  improvements. 
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Braxil.— The  Budget  expenditure  of  Brazil  for  1905 
makes  provision,  inter  ali^  for  the  disbursement  of 
cerrain  sums  on  submarine  construction  ;  plants  and 
seeds  for  agriculturists ;  cattle  for  stock-breeding ; 
railway  construction ;  dredging  works,  waterworks 
and  river  improvement  works. 

Indo-China.— The  French  **  Journal  Otftciel  '  of  Janu- 
ary 31st  publishes  a  Decree  authorising  the  construc- 
tion of  the  following  railways  in  Indo-China  :  (i)  An 
extension  of  the  Saigon  railway  to  Khan-Hoa  to  cost 
29,200,000  fr.  (2)  A  line  from  Phan-rang  to  Oanhim, 
being  the  first  section  of  the  Lang-Bian  branch  line 
to  cost  11,500,000  fr.  (3)  A  line  from  Hue  to 
Kwangtri  to  cost  7,300,000  fr. 

StocHtoA. — The  existing  destructor  is  to  be  extended  at 
a  cost  of  about  jf2,5oo. 

Dumfiries. — It  is  estimated  that  the  total  cost  of  the 
sewage  purification  works  will  amount  to  j£39,ooo, 
and  a  further  sum  of  £9,000  is  to  be  borrowed. 

Italy. — The  Italian  Government  will  on  May  3rd  offer  a 
concession  for  the  building  of  the  Apulian  aqueduct, 
the  cost  of  which  is  estimated  at  /5,4oo,ooo.  A 
deposit  of  ;^24,ooo  is  required . 

Sydney. — The  Government  has  decided  to  advertise 
for  tenders  for  the  manufacture  of  iron  from  local 
<:>res  to  supply  railway  and  other  works. 

CONTRACTS    CLOSED. 

JafMUi. — The  Japanese  Government  has  placed  a 
contract  with  the  North  British  Locomotive  Combine, 
Glasgow,  for  50  powerful  locomotives.  These  are 
in  addition  to  an  order  for  a  score  of  engines  at 
present  building  for  Japan.  The  contract  is  for 
prompt  delivery.  The  Glasgow  firm  will  ship  the 
first  order  next  month. 

East  Ham. — The  tender  of  Meldnim  Bros.,  Ltd.  of 
Timperley,  has  been  accepted  for  the  erection  of  6 
of  their  Patent  "  Simplex "  Regenerator  Cells  at 
East  Ham  Sewage  Works. 

TransTaal. —  Ernest  Newell  and  Co.,  Ltd.,  have 
secured  a  large  order  for  tube  mills  for  a  gold-mining 
company  in  the  Transvaal. 

Conaett. — The  Consett  Iron  Company,  Ltd.,  have 
placed  orders  for  the  construction,  at  Templetown, 
Consett,  of  fifty  patent  Otto-Hilgenstock  coke  ovens. 

Mold. — The  North  Hendre  Lead  Mining  Company,  Ltd., 
Mold,  have  given  a  contract  for  a  cross  compound 
condensin;^  horizontal-geared  pumping  engine  to 
Andrew  Barclay,  Sons  and  Co. ,  of  Kilmarnock.  The 
cylinders  are  to  be  20  and  36-in.  diameter  by  34-in. 
stroke,  and  the  steam  pressure  70-lb.  per  square 
inch. 

M iddletOA.  —  The  Corporation  have  accepted  tlie 
tender  of  Meldrum  Bros.,  Temperley,  Manchester, 
for  a  dust  destructor  :  the  tender  of  W.  B.  Haigh  and 
Co.,  Ltd.,  Oldham,  for  the  superheater  ;  and  that  of 
Tetlow  Bros.,  Hollinw<x>d,  Oldham,  for  boiler  at  the 
electricity  station. 

Battersea^ — The  Council  have  accepted  the  tender  of 
C.  A.  Parsons  and  Co.,  at  ^.'4.680,  to  supply  and  fix 
one  750  k.w.  turbo-generator  set  at  the  central 
electric  generating  station  ;  the  offer  of  Green  and 
Sons,  at  j£494  17s.,  to  supply  and  erect  at  the  central 
electric  generating  station  a  special  fuel  economiser, 
consisting  of  236  tubes. 

3y^i^0j. — The  City  Council  have  accepted  the  tender  of 
Henley's  Telegraph  Works  Company  for  the  making 
of  house  connections  and  the  lainng  of  electric  light 
cablet}. 


APPOINTMENTS   VACANT. 


The  City  Council  have  decided  on 
the  appointment  of  a  waterworks  engineer, 
at  a  salary  of  jf  1,000 :  Mr.  Robert  Fox, 
TownQerk 


Day. 


Feb.  28 


Ayr. — Tramways  Manager  under  the  Corpor- 
ation. Salary  ;^2oo  per  annum.  Mr.  David 
Stewart.  Council  Chambers,  Ayr Feb.  18 

Croydoa.— Electrical  Superintendent  of 
Works.  Salary  ^^150  per  annum.  Mr. 
Alex.  C.  Cramb,  Electricity  Works,  Factory 
Lane,  Croydon         Feb.  17 

Birmingham.— Chemist  to  take  charge  of 
a  new  20-ton  per  diem  coal-testing  plant, 
fitted  with  regenerative  retort  settings. 
Chairman  of  Works,  Sub-Committee  of 
Gas  Department,  Council  House,  Birming- 
ham    ...        ...        ...        ...        ...        ...     Feb.  20 

City  CorporatioB.— Mr.  D.  J.  Ross, 
engineer  and  surveyor  to  the  City  Corpor- 
ation, is  retiring  on  account  of  ill-health. 
It  has  been  decided  to  advertise  for  a 
successor.  The  salary  is  tLxed  at  £?  1,500, 
rising  to  iw"2,ooo.  Candidates  must  not  be 
over  fifty  years  of  age         ...        — 

Loadon  Couaty  Couacil — Engineer- 
ing assistant,  at  a  salary  of  £^0/0  per 
annum.  Must  be  a  member  or  associate 
member  of  the  Institution  of  Civil  Engi- 
neers, and  have  had  experience.  Particu- 
lars of  Clerk  to  the  Council,  Spring 
Gardens,  S.W Feb.  20 

Newcastle.— Electrical  Engineers  to  take 
charge  of  shift  at  Carville  Power  Station. 
Mr.  J.  S.  W^atson,  Newcastle-upon-Tyne 
Electric  Supply  Company — 

Lrondoa*— Assistant  at  the  City  and  Guilds 
Central  Technical  College,  to  teach  me- 
chanical drawing  and  mechanism.  Salary 
;f  150  per  annum.  Prof.  Dalby,  at  College, 
Exhibition  Road,  S.W.  — 

APPOINTMENTS   FILLEDl 

Paisley.— Mr.  Frederick  Coutts,  general  manager  of 
the  .\yr  Corporation  tramways,  has  been  appointBd 
manager  of  the  Paisley  tramways  at  a  commencing 
salary  of  /400  per  annum. 

Johanaesburs-— Mr.  G.  H.   Stanley,  A.R.S.M..  tbe 

Demonstrator  in  Metallurgy  and  Surveying  in  the 
Armstrong  College,  Xewcaa'de,  has  recently  received 
a  very  important  appointment  in  South  Africa,  having 
been  elected  to  the  Professorship  of  Metallurgy  in 
the  Technical  Institute,  Johannesburg. 

South  Kensiafton-— The  President  of  the  Board  of 

Education  has  appointed  Prof.  Henry  Adams, 
M.I.C.E.,  late  of  the  City  of  London  CoUegie,  to  be  a 
member  of  the  Board  of  Examiners  at  Sooih  Ken- 
sington in  the  engineering  section. 

Br^^ord.— The  Bradford  Electricity  Committee  have 
appointed  as  assistant  electrical  engineer  Mr.  Charles 
William  Salt,  of  Croydon,  at  a  salary  of  £1^  ^year. 

flower.- The  Dover  Town  Council  have  accepted  the 
resignation  of  the  station  superintendent,  T.  McGiIl| 
and  have  appointed  C.  H .  Lydall  at  ;f  150  per  annum. 

WaHefield.— Mr.  Harry  A.  Nevill,  first  asBwrtant 
electrical  engineer,  has  been  appointed  dty  electrical 
engineer  of  Wakefield,  at  a  salary  of  £y30  a  ; 
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Share    List  of   Engineerings   Electrical,   Iron  and    Steel, 
P  and  other  Companies. 

following  la  a  coin|ircit»«nilva  list  of  Comp«,nl«i  In  the  IndufltPlaiL  oov»i^«4  hw  "  P«4ft'«  W««lily."  In  wrhich  sliftf«B  |iiulatt««  !■ 
irrantly  transaoied.  Addltlona  wilt  be  mad*  from  tiaf  t«  time  u  DciiJLalon  requires..  We  deelre  U  t«  be  understood  that  while  oar 
1st  wUl  HeneraJly  be  found  correct*  we  do  not  bold  ourselves  responsible  for  any  loss  Oit  iDoonivenlenoe  that  may  arlss!^rom 
Ins^ooiiracles. 


»l8 


Stock  Exch.vngk  Settunp^  Days. — ^Bettliog  days  on  the  Stock  Exchange  are  as  follows  : — 
March  1st.  GeDenU  Seltlements  :  Februury   24th,  U&rch  15th,  30th.        Bank  R&te,  April  2Ist,  1904,  3  per  cant. 


ENGINEERING,     I  RON, 
COMPANIES. 


AND     STEEL 


100 


to 


EKGtNEERING,  IHON,  AND  STEEL  COMPANIES,— Cofttt/. 


Al]d«3ra  &  Omoni  Poeumstic  Bitgl< 
aeBrinff,  Ltd. 

Do.    Cum.  Prel.  I>  per  cent.    . ,  1 

Armstrong  (Sir  W,  0.>,  Wbitworth 

sjid  Co.,  Ltd  J 

Do,  4%Cum.  Pref., 

Do.  4%  lat  Mort.  Dbi.  Rd, 

A?flUng  and  Porier«  Ltd.,  44%  Reg 

Mfc.  Deba.  Bed.      ,. 
B«bcook  and  Wiloox«  Ltd,,  Ord.    .J 
Do.  „     !)%  Com.  Pref* 

Baker  (Joseph)  aad  Sone,  Ltd.,  6% 

Cum.  Pref.  .. 
Baldwins,  Ltd.,  5^'\,  Cum,  Prer.    *. 
Do.  Isi  Mt.  4^";,  I>eb.  Btk.  Red. 
Bsrrow  Hivmntito  Hieel  Oo»,  Ld.,0. 
Do,  do.       Cum  iind.  Pref. 

Bsjilaa,  Joneft  and  Bs^Mst^Ltd.,  5%| 
Guru.  Prof*  Bberea  , ,         , .  1 

Beardmore  (Wm.)  &  Co  ,  Ltd.,  i\"i,\ 
lat  ML  D©b3.,Red,,yortp  50%  pd' 
6«U  Brothers,  Ltd.,  G%  Cum*  Prel.j 
Do  4%  Deb.  SLock,  RfidJ 

8«7or,  PeicJock  ami  Cn.,  Ltd.^  Ord, 
Do.  &k%  Cum  Pref. 

Do.  4|%  Red.  D«b.  Stock 

Bolokow,  Vaughen  end  Co.,  Ltd.*  O. 
No».  LI,<»aa,7M! 
Do,  Noa.  l,6eS»,10l'a,rjO0,0O0 

Brown  (John)  snd  Co.,  Lim.,  Ord,, 
Ngm.  1L,L60,0U0 
Do.  Ord.,  Noa.  l,ieO,(K)MJ50,OOO 
Do.        5%  Cam.  Pref,    .- 
Cftrnmell,  Laird  A  Co.,  Ltd.,  Ord 
Do,  5%  Cum.  Pref. 

Cleyton  d  Shuttlewortb,  Ltd.,  Ord. 
Do*      5%  Com.  Pref. 
Do       4%  lat  Mort.  Db.  Btk.  Red 
Coaaett  Iron  Co.,  Ltd.,  Ord, . 
CroaHloj»  Bros ,  hd  ,  Ord,  40^40/9737(1 

Do.  5%  Com.  Fret.  .* 
Delts  MetaJ,  Ltd.  Bhares  , . 
Dortaan,  Louff  &  Co.,  Lid,    . . 

Do.    4%  lalMort.  Porp.  Dcb.Stk. 
Daoderlsnd  Iron  Ore  Co.,  Ltd.,  6% 

Cum*  Pref.  am!  Particlpatirig 
Dunlop  (JsjQes^  A:  Co.,  Ltd*,  Ord* 

Do.  Ij^:^;  Cuui.  Pref* 

Ebbw  Vale  8te«l.  Iron  &  CosJ  Co., 
Ltd, 
Do,  do*  do. 

ElUott'BMeUlpLId 

Do.    Cum,  Pret.  5% 
Do,     Deb.  I'lr,        .-         ..         ..I  100 
Fairfield  8bipbuildlDK  &  Qngng.Co., 

Lvd.,fl".,  Cum.  Pref.        ..1     10 
Do*      4VV,  Mori.  Utb.  Btk. Red.    lOQ 
FlcroingA;  FerguHon,  Ltd.  Ord.  No&J 

1/0000,.  ..         .,         ..         .*      10 

D  J*  5%  Com,  Pref.  Noa.  9001/lSOOO,     10 
Frsaer  &  Cbalmers,  Ltd*,  Ord,       .  ,|      a 
Do-  74%  Cum,  Pref, I      8 

6%    GsUriweyR,    Ltd.»  5%    Cum.  Prefj 

1800l/2MOOt>   .,         **         ,.         ..10 
Do         4'!^,  let  Mort  Deb  Red.  .1  100 
Groenwood  &  Batlcy.  Ltd.,  Ord.  . .      10 
Do.    7%  Cum.  Prrf  *.         *.      10 

Gue«t,  Keep  &  N«ttk(o1ds,  Ltd*  Ord.       1 
Do.        fi%  Cum.  Pref.     *,         ..       6 
Do.        4%  Irred.Mort.Deb.Stk    100 
O Wynnes,  Ltd.,  {t*l^3  Cum.  Pref.       .*{      & 
1/-    IHedQiikraStHL'l  F%  ryCo,Ld.,Ord*i      I 

4/6  Do*        44%  Com.  Pref 10 

3^     Hall  f  J.  A  E.>.  Lt4.  fi*'„  Cum*  Pref.. .       5 
ltd    'Hanrer  tJniU'd  Bt«f»l  Co*,  Ltd.       .*       1 
Hawtboro.   Lcnliti  &  Co.,  Ltd.  Qrd.     10 
Heed,  WriKht^m  ±  Co.,  Ltd.         .  *|      S 
Hill  { R  iebsrd  g  ft  Co,  ( 1809 »  Ld  * ,  Ord .       I 

Do.        6%  Cum*  Pref ',      S 

Bortisb^  (Ricta&rd)  A  Sooa,  Ld,,  Ord.  j      8 


106-106 


Afseonl 
Sttbeorlbed. 


it-    H 

101  —JOB 

i;  II  J—  194 
TO  -101 


9A-10 


6-7 
904-011 


106-107 


'r 


iS80,000 


10,000 
«G0B496^00 


$000814100 
ei6396au00 

a,afio»ooo 

7&0,OO0 

J7SO,0OO 

41,350,000 

^1,000,000 

225,000 

600,000 

jaoo,ooo 

7,637 


£iso,ooa 


Oft -101 

10  —  ao 


14  —  T6 

Ui-  1% 

90-99 


Howard  A  B dllougb ,  L  td . ,  Ord*     * .  ^      1 
Do.    8%  Pref,  tNoU'Oum.t  *J    10 

Do*    4% Deb.  Stk.,  Rod.  after  19052  100 
iKynocb,  Lid.      ,,         ..         ,.        ..|    10 
Do.    Cum.  Pref*  S%         ..        ..      " 
Lajiib«rt  Bros.,  Ltd.,  Ord*    . . 
_,_  Do.       54*^  Cum.  Pref  . . 

U/14  '  Leed6  For^e  Co.,  7%  Cum.  Prof*  . . 
74d.  |Lya««ht  (Jobn),  Ltd.,  6%  Cum.  Pf. 
iioL  Do  4i%  lit  Mt.  Deb.  Slk.,  Red. 
Mstber  ft  Piatt,  Ld.,  5%  Cum,  Prof 
6d.    Messarea  Bros*,  Ltd.»  Qrd,  , . 

Do.    64%  Cum*  Pref 

Do.    44%  lat  Mrt.  Db.  Blk.,R©d. 
MaQte  UetaU  Ltd.      .. 

Do.    P«5f,6%  

Naatjvlo  ^^^  Blame  Iron  Worka, 

Ltd,.  8%  Cum.  Pref. 

N.  Brii.  Looo.  Co.,  Ltd.,  &%  Gm*  Pf. 

North -Baste  m  Steel  Ca.,  t/td.,  Old. 

Do,    4i%latMrt.Db,Btk*,Red*,  100 
PeanoQ  ±  Knowles  Co«.l  and  Iron; 
Co.,  Ltd.,  Ord./*  B" 
Do,       6%  Cum.  Pref.**  A"     . 
Peaac  8c  Partners,  Ltd.,  Ord. 

Do,        4'^.,  Pt'rp.  Deb*  Stock    . 
PeeblealBrucej  &  Co*,Ld.,  6%  Cm.  P. 
Pooley  (Uenrj^  ft  Son.,  Lid,,  Ord 

Do.        6^%  Cum.  Pref,  *. 
Projeotilft  Co,  aW2),  Ltd.,  Ord, 
Rbjmoey  Iron  Co.»  Ltd, 
Do.        New 

Do,       6%  Mort.  Deb*,  Red, 
BJehardsonsi  Weatsarth  ft  Co.,  Ltd., 
6^  Cum.  Pf* 
Do.       44%  Perp.  Deb.  Hiock 
Raaton,  Proctor  ft  Co.,  Ltd..* 
Scott  {Walter),  Ltd,,  Ora.     . , 

Do,  6%  Cum.  Pref. 

Do*  4%  Perp.  Deb,  Stk. 

aiielton  Iron,  Steel  and  Coal  Go*,Ld,, 
Ui  Charge  5%  Debe..  Red 
Do.     fi%  and  Mort.  Debs.,  Red. 
Sbath  Durham  Steel  ft  Iron,  Ltd. Or, 
Do.  6%Cum*  Pref. . , 

Do.        4^%  Per.  Deb.  Stock 
Staal  Co.  of  Sootlaod  Ord  1/401(1(1, . 
Do,        5%  Troat  Mort.  Deb     . . 
Bfeepbanaon  ^Robert)  ^c  Co.,  Ltd., Or, 
Do,         64  A  Cum.  Pref.     . . 
Do.       4  >,  Perp*  Deb.  Slock 
Btevrarta  ft  Lloyda,  Ltd,,  Ord. 
Do,        fi%  Cum.  Pref,    . . 
Swau, Hunter  ft  WlKbem- 

Richardson,  Lim*  Ocd. 
fld.  Do.    6%  Cum.  Pref. 

Do.    4i%  iBt  Mijrt.Deb,Stk,Red 

Tbamea  Iron  Worka,  SbipbuUdinf 

ft  BfiKineerinff  Oo„Ltd„£%  Cum.Pf* 

Do.    4%Irn!deem.latMort.Deb. 

Thorn  jcroH  4 John  L)  ft  Co.,  Ltd. 

6%  Cum,  PrefJ 

Tylor  (J.>  *  Bona.  Ltd.  5%  Com.Pf. 

United  States  Steel  Corp*  Gom.Stk,  glUO      33i—  iSj 

Do.  7%  Cum-  Pref.  Stock  SttW  1  974-9^ 

Do.    104toyr*  5%  iS  kg .  1- d ,  G ,  Bds .  f  lOOO  j  00  —  98 

Viokers,  8o»a  ft  Maxim,  Ltd.Ord..|      1 

Do,    5%  Non-Cum*  Pref*         **        1 

Do.    Q%  NonCum.  Pref.  Btook.I  100 

Do,    4%  Ut.Mort.Deb.Slk*Red,    100 

Do*    4j%  aod  Mort,  Deba., Red.    100 

We&rdale  Steel,  Coal  ft  Coke, 

Ltd.,  Def.  Ord.       1 
Do-       0%  Cum. Pref.  Ord.      ,,|      1 
Do.       4%Perp«taalDeb.Stock   100 
Weldleaa  Bteel  Tube,   Lid*,  Cum* 

Pref.  H      ft 
Do,       Mort*  Dob*  44%    .*        ,.100 

WUlana  &  Robin aon,  Ord I      6 

Do.       6%  Cum,  Pref.    .*        *.!      6 
Do.        4%UiMort.Deb.Stk.Red   100 
44^  i  Yorkshire  Iron  &  Coal  Co*»  Ltd.,      ' 
44%  l£t  Mort.  Deb.  Stk.  B«d. 


91  -  94 
91—06 


79-01 
I6f--  171 

Uj-  14| 


|U4  -117 
,105  -107 

105  -  107 

I  SC  -  30 

91-97 
14-    ^ 

a  —   4 
77  -aa 


100     81  -  a© 


Btooka  and  Shares  marked  *  are  quoted  oK-divideiid. 
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ELECTRIC   TRACTION.— CoiUd. 


70,000 
12G,O0t} 
190.0O0 
100,000 

lOCKOOO 
£500,000 
£900,i000 

400,000 

lOBjai 

14^,000 

£136.000 

£l%pOOO 

36,000 

Al.OOO 

JlflOOCOO  , 

383,834 

£ssBjm  I 

§9,901  I 


£aj4.oia 

£100,000 

iiiaiM 


£800^000 

10,1MB 

£100,000 


mjooa  ]   10 


1 
1 
t 

i 

6 

Bik 
Stk 


a 
9 

sue 

Sik 

fi 

S 


Bit 

1 
gilt 

6 


6 
Btk 

Bik 
10 
Bik 


£200,000  , 
85,000  ' 

85,000 

£50000 

50,000 

£800,000 

7.600 

100,000 

afr,H6o 

£160,000 


S£k 
6 

6 
Sik 
ID 

100 

10 

1 

1^ 

100 


6d, 

f- 

4% 

1% 
a/- 

**% 

2^ 

1/6 
^% 
10/- 

a/' 

^^ 
4% 

m 


1 
1 
1 

6 

6 

100 


ALLiaoccElecCo  ,  Lta,  6%  Cnm.Pf. 
Atou  Blec.  Meter  Ltd.,  5%  CqhIk  Pf. 
Bffira  Asbebtos  Co. ,  Lid,      . , 
aritijh  lJ3iiil4ted  &  He]sb7  Oiblet 
Ltd.,Ord.       .. 

Do,  6%  Cum.  Pref 

Do.  ii%  Ut  Mort,  Dflb.  Stk.  Rd. 
BrltiKh  Thomson  Hods  tonCo,  Ltpd., 

4^';^,  1st  MorE.  Deb,  Stk.  Red. .  J  100 
Bfilifib  We»tmgboLi9e  Electric  and! 

MnnDfAO,  Co.,  Ltd,,  Z%  PraU  . .  i      6 

Do.        4%  Mort,  iJeb.  Bik.  Bed. . . '  100 

BroHb  Ekd.  Engiag.  Co.,Ltd,,Ord.  J      2 

Do,       m,  Prtf , !      2 

Bo*        4A%  Perp.  1st  D  eb,  Btk- . .  I  100 

Do.        4j%Perp.  Sud  Deb,  Btk.   100 
C«l]Btider'ji  CBbleitConitn.Ltd.Clrd. 

Do.    S  %  Cum,  Pre! .      . . 

Do.    41%1atMoet.DebBtk.Red, 
CromptoD  &  Co.,  Ltd. . . 
I        Do.       fi%  lat  Mort,  Beg.  Debi. 
pick,  EbttA  Co.,  Ltd..  Ord. 

Do.      R^Cara,  Pref.      ,. 

Do,      li%  Dab.  Stock,  Bed,    . 
iDool^n  &  Co.,  Ltd,,  6"^  Cum.  Pref. 

Do.     UtMurt.4%Ireo,Deb.Btk 
iEdiBOi]  mnd  Swan  UQited  Meottic 


6% 
1/71 

^1 

7/ft 
6% 

5/. 

4% 
6/^ 

4% 
8% 


LFglit,  Ltd,,  "A"'  Sbtrea 

Kos.  1  iiO,'iei 

Do .    "  A  '  *  QhnroH  KoB.Ol  4>n.l  89 

Do.    4%  Deb.  Stock  Bed. 

Do.    6%  Boooni  Deb,  B<,k.  Red, 

HUectrlo  C4>a»trLii:Lio[i  Co.   Ltd.     ,. 

Do.    7%  CuiiinUtivo  PreL      .. 

Do.    1%  Perp.  t£St  Mt.  Deb.  Stk< 

Evered  tad  Co. ,  Ltd* . . 

,Ferrinatt,ljtd.,  5%  lat  Mort,  Deb, 

I        Stock,  Red..; 

Gen*    Elect.    Co.   (1900^  Ltd.,  5% 

Cum.  Pref, 

Do,    4%  1  fl  t,  M  t.  Deb*  8  tk . .  Red , 

Hezaej'i  IW*  T.)  Telegracb  Work« 

Co*,  Ltd*,  Ord. 

Do*        4|%  Cam.  Prof, 

Do.        4%  Mt,  Deb.Stk.  Red. 

India  Rubber.  GmtaPereh*  ^ 

Tele(?rapb  VVorka  Co.^  Ltd., 
Do.        Isl  Mori,  Deb.  Red*     , . 

Parker,  ThoB.,  Ijtd 

Scott  iErDEt»t]'4£  Moimtain,  Ld*,Ord, 
Tolftgraph  Coobti-uctiou  and  Main^ 
tenaooe  Co.,  Ltd. 
Do.        4%  Deb.  Botida  ,. 


6 
6 

100 
3 

100 
6 
6 

100 
I 

100 


iTOifSUt 

Amoyiit 


8 

6 

100 

100 

2 

2 

100 

10 


9i  -  10 
106  —107 
,    98—98 

;105  —107 

1*-  IS 

;i05  —108 


I     8-     8i 

I  1  -  li 

77  —  82 
I  79  —  81 

97-99 
18  —  15 


100  '90-96 


10 
100 


5 
100 

10 

]Q0 

lU 

1 

12 
100 


III.— ELECTRIC    TRACTION. 


Present 

Amoant 

BabMribed. 


!  Last  I 
I  Divi- 
dend. I 


Paid 
up. 


Cloeing 
Priees. 


120,000 

860.007 

£380,000 

6 
6 

Stk 

20.000 
10,000 
£46.800 
£191.8i6 
76,606 
60391 
76,000 

10 

10 
100 
Btk 

1 
1 
6 

1 

76.000 
£486.000 
£900,000 

6 
Btk 
Stk 

188,801 
166,487 

100,000 

10 
10 
Stk 
Stk 
6 

40,600 
27,000 

6 
6 

8/- 
2/6 
6% 

6/. 
6/- 
6% 

m> 

ll-49d 


2/6 


8/- 
8/- 


Anglo- Argentine  Trams  Co.,  Ld.,Or.^      6 

Do.  5%CamPf.i      6 

Do.  Permanent  j 

6%  Debentare  Stock,  1888       '  100 

Barcelona  Trams  Co.,  Ltd.,  Ord.   . .      10 

Do.  6%CumPf.8harei.     10 

Do.  6%  Debs.,  Red.      :  100 

Do.  4i%Red.Deb.Stk.    100 

iBatb  Eleo.Trams.  Ld .,  Pf .  Or.         .  *  j      1 

Do.  6%  Cum.  Pf.        . .  J      1 

Brisbane  Electric  Tram  Investmont^ 

Co.,  Ltd.,  Ord 6 

Do.  6%Cam.Pf.  6 

Do.    4i%UtDeb.Stk.,Red.    100 
Brit.  Colombia  Uleo.  Rly.  Co.,Lti]., 

Def.  Ord.  Stock     ..        ..100 

Pref.  Ord.  Stock    ..        ..100 

iBrit.  Electric  Traction,  Ltd.,  Ord*     10 

Do.       6%  Cum.  Pref lO 

Do.       5%  Perp.  Dt* b.  Stk.       . .    100 
Do.       4%  2nd  Deb.  StS.  Red.      100 
Baenos  Ayres  A  Helgrano  Blecttic 

Trams,  Ltd.,  O/d.       6 
Do.       "A"  6%  Cum  Pref.  6 

Do.       "B"         do.  b 


140-^148 

llj-^  J2* 
S  -  10 

96—100 

I 

102  ^lOB    ■ 
100-1U3    . 

}b-m  , 

U  — IJJ* 
120-1*1    I 

D|-    4    I 


£200,000 
^290,000 

£360,000 

480,000 

10,000 

£300,000  I 
^120,000 


100 

6 

Stk 

I 

6 

100 
Btk 


€0,000       10 


51\987 
80,000 

£160,000 
1^.000 

£1.031,000 
^SO,0<K}  , 

3H,0ia 

flOO,000 

£850,000 

60,000 

UQ.Q^  ; 

1150,000  ■ 

£iy<d,i20o  ' 

24,600 
01,600  , 
£220,000 


10 
5 

Stk 
10 

Btk 
Stk 

I 
1 

Btk 
5 

g 
100 
Stk 

to 


6% 

m 

6% 


m 
4% 

6/- 

it 


6d, 

mi 

6% 
10/^ 


io    I     6/- 
Btk  '  44% 


BuenoaAjreiSlee.Trianii  Co.tUKMJ 

Ltd.,  5%  Db.  Stk.,  Bad, 

BtienoB  Ay  ret  Qd,  Nat,,  [«td.,  8% 

lit  D«b.  Bda. 

Cftlotrtta  Tmm  WAj-i  Oo, ,  Ltd . 

Do.       44%  ist  Deb.  Btk*,  Red. 

'Cai>«  Eteotrio  Tramways,  Ltd.      .*, 

Citjof  Birmlngbam  Traua  GQ.,Ltd* 

6  %  Cum.  Pr«t 

Do.        i%  lit  Hort.  Debe.  * 

Colombo  Eleo.  Tram*  Jk  Ligbt.  O9. 

Ltd, J  5%  iflt  Mort.  Deb.  Ssk.  Red^ 

Dublin  United  Trmms.  Co,  (18961, 

Ltd.,  Ord. 

Do.    fl%Pref 

Isle  of  Tbanet   Eiec.   Trami.  mud 

Light,  Co*,  l.td.,  6%  Ciim.  Pief. 

Do.    4*Y,Deb;6took.. 

London  United  Trams.  (1901),  Ltd., 

5%  rum*  Pref.   .. 

Do,    4%  IsE  Moi-t.  Deb*  Htk.  Red. 

Madrai  Elftotrio  TraniA  (1904^  Ltd. 

5%  Deb   Stock,  Bed 

MetropoUtan  Elec*Tranib,  Ltd,,  Del* 
Do.  i%  Cum, Pref.*, 

Do.  ii%  Deb,  Stock,  Red, 

New  GSoneraJ  Tntetion   Co.,  Ltd,, 

fi%Cmn*Pref.       ., 

Nonh  Metropoli  tan  Tram  waya  Co .  * 

Do*  ai<!6MQrt*DebB. 

Perth  Eleofcrto  Trwms,  Ltd.  (W.A,) 

6%  Ist  Mort.  Deb.  Btock.  Red. , 

Potleriei  ElecTruu-  n  Co,,Ld*,Or 

Do,  6%  Cum*  Pref*     ..I 


un    «« 


Do. 


100 

6 


6 

m 


im  I19M 


13- 


101  -I 


i- 


9i-  10    I 
91-96 

11  —  m  I 

6i-    Ei  ! 

111-118    I 

16-16  ' 

99  —102  I 

6i-    7  i 
16/— 16/6 

84  — 86    ! 
101H08i 


IV  —ELECTRIC   LIGHTING   AND   POWER 


E^OHnt 
AmDUUt 


7,500 

7,!iOO 

7.600 

,r?C(,OOQ 

Il,ii00 

£60,OOU 

27,607 

12,103 

moao 
70,000 

io,ooa 

£350,000 
4t,43e 

£150,000 
70,5&5 
40,000 

£400,uO0 

£800,000 
I0,u00 

80,000 

£400,000 

70.000 

7U,(X»0 

£80O,U0ti 

£^],000 

11,000 

J50,U(.fO 

J5,00U 

18,U00 

£50,OOJ 

1601,000 

21,000 


10        16/- 


10 
10 
Btk 
5 
8th 
6 

6 

6 

Stk 


5 
Btk 

6 
Stk 
10 
10 
Stk 
Stk 
10 

10 
Stk 
6 
6 
Stk 
Btk 

6 

dik 

li* 

£ 


4/fl 
6^ 

1? 

m 

a/- 

ih 
m 

6/- 

T 

m 
*/' 

4i% 
4|% 


«/- 


Boumemouth  A  Poole  Bleo.Sap.Oo,J 

Ltd,.  OM.     , .! 

Do.       4|%  Cum.  Pref, 

Do.        6%  Cum,  Beeond  Pf.     ,. 

Do*        4i%  Dob.  Btotk  Bed     . . 

BromlcjlKenijEleo.Lt,  A  Pr.Go.Ld 

Do*      do.    4|%l&tDeb,Btk,Red* 

Brompton&Kenfiington  ElecSuppli 

Co.,  Ltd.  Ord.      .. 

Do.       7%Ctiro.Pfef.  Sbare«  *  * 

Calcutta  liJeo,  Sop.  Ckir,  Ltd., Ord  . 

Geatral  Etec.  Bup,Co.^  Ltd.,  1%  Gaa. 

D-b*ak*     .. 

ChariDg  Crofts  &  Strand  Eleo.  Sun. 

Corp.,  Ltd.,  Ord- , ,        f. 

Do,  do*    14%  Com,  Pref.., 

Do,  do.    4%  Deb.  Btk.  Red, 

Cheliea  :El€0.  Stfly.  Ci,,  Lid.,  Ord, 

Do.        do.    ii%  Deb  Stk.,  Red 

City  o  r  Lond  on  EJ.  L^  h  tfj  *Co. ,  Ld . .  O 

Do.      6%  Cum.  Pref*    . 

Do.      6%  Deb,  Btk.,  B*d      , , 

Do.      4i%  and  Deb,  B  A.,  Bed 

Ckituiiy  of  London  Eliic  Bu^fily  Oo., 

Ltd.,  Ord. 

Do,       e%  Cum.  Prof,    *. 

Do.        4j%  Deb*  Bik..  Bad.     ,. 

EdmundsooV  E tea.  Cor,  Ltd,,  Ord 

Do.       6%  Cum.  Pre' 

Electrio  L)gbtmg 

AUBtraiia,  L  d  6%  Deb,  S  k*  Red. 
Folkestone  cieo.  Siippiy  Co.,  Ld„  i> 
^^.      <4%UtDeb.3tk..BBd 
H«v&n'*  Elt^ctnoiiy  Co,,  Ltd.    , 
H'  ve  BStiC.  LUhtiiig  Cii.,  LH,,fW 
Isle 01  W  Kilt  KleetrieLight  APtawe 
Co*,  Ltd,  4^%  Deb.  Utook .  Beu* 
Italgoorlie  Klectrir  P.tw^r  A  Light- 
ing Carp  Lti*,*%Cutfi.  Href.' 
Kftneiofsooaud  KnigbtBbndKe  Elac^ 
trie  Lighung  Co,,  Ltd.,  Ord,  .. 


44%  lit    ort.Db*Stk,Reg 
ji)gbtmg^  i  raotioQ  C3o,  «iif 


Stocks  and  Bhar«i  marked  *  axe  qu'sted  eaE^dlridend 
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Kenatnttoii  and  KoigliUbTidge  Eleo* 
trTo  Lffhiing  Co«,  Lid.,  and  the 
Hotting  HilL  Biectria  LighUae 
Co.,  Ltd ,,4%  Deb.  Block,  Red, 
LiOiidoii  Klec.  8u  ppl  y  Corp. ,  Ld.^Ord . 

Bo.    0%t>rer. 

I         Do.    4%latMort.Db.etk.,R&d, 

UetropoUUn  EJec.  Sup.  Co., Ld., Or. 

Do.    44%  Cum.  PtoI.    , . 

Do.    4|%litMorLDb.8k.,Ea3, 

!  Do.    a}%Mort.Deb.Btk  .Rfid: 

I  Midland  Eleo.  CoriJ*  for  Power  Dia- 

tribut'on,  Ld.,4i%  IrttMort.Deb. 

iNottinK  HiJ]  Bl&e.  LtR.  Co.  Ltd.Ord. 

Do.  4%latMort.  Deba.     _ 

1  Oxford  Ekotrio  Co.  Ltd . ,  Ord. 

Do,        4'%  De  ben  turp  S  tk »  Red. 
Itojfal  BJe<3-  Co.  {ot  Montreal) 

4^%  taOyr.  Ittt  Mort.Deb 
at.  JiUDBi* «  Pall  Mall  Elec. 

LiRbb  Oo.t  Ltd.  Ord. 

Do.  7%Pref 

Do.  3i%  Di] ben.  Stock,  Red 

Smithfield  Markets  Eko.  aui>pl]r 

Co.,  Ltd.  Ord.       5 

Do .        4  Xi  Debu  n  tu  ro  a  tk  Red .  j  100 

Soutb  London  Eloo.  aut».  Co., Ltd»0.       & 

Bocith  MetrofNi titan  Eleo   Li^^bl 

&  Power  Co..  Ltd,  Ord. 
Do.  7%  Cum.  Prof,  . . 
Do.  4^%  Ut  Deb.  Stock  R(»d. 
Urban  Elowtrio  Buppljf  Ce».,  Ltd.,  O. 
Do.  5'vj  Cum  Pfef. 
Do.  44'\>lsiMoTt.Deb.gtk  R«d 
WeitminBter  Kleo.  Supply  Corp, 

Ud..  Ord.       6 
Do.        5%  Gam.  Pre  F 6 
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TELEGRAPH  &  TELEPHONE  COMPANIES. 
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17/8 
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4% 
B/. 
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4% 
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^6 

4% 
26/^ 

4i% 


Afrioaa  Diroot  Tel.  Co.,  Ld  .,4%  Mt. 
Debt.  tSeriea  A|,  Red 

Anaason  Telegrapb  Co.^  Ld. . . 

Anglo-American  Tel.  Co..  Ltd.,  Ord. 
Do.  6'S?,  Preferred  Ordioary 

Do.  Deferred  Ordinary 

Chili  Telephone  Co.»  Ltd. 


100 
10 
100 
100 
100 
6 


Conimeroial  Cable  Co.,  Ca,ptt«l  Stk.  jflOO 


Do.  8t6rl.500-jr4'Y,  Deb.  8Lk,,Hed. 
Oaba  Submarine  Tei  C^.,L(l.,Ord.| 

Do.        lO*!^  Pr**fereiioe  . . 
Direct  Spaniab  Telegrapb  Co.,  Ord.' 
W%^  Cum.  Prefereacel 
Do.        44%L>ebi... 
Direct  U.S.  Cable  Co.,  Ltd 
Direct  West  India  Cable  C<i.,  Ltd., 
4\%  Ref .  D«b« 
East.  A  8.  African,  Ld.,  1%  Mt.  Db- 
Do.    4%  Rg.  Mt.  Dba.  uviauritiua 
Subsidy).. 
Eofitera  Exieiiijiont  Anatraiosia  and 
Cbjua,  Ltd.  . 
Do.    4%  Mort,  D«ti.  litk.,  ?erp. 
fiutern  Tele .  Co . ,  L  id, ,  Ord . 
Do,       a  %  Pref. 
Do.       4%  Mart.  I>eb,    . . 
Glreaii«<^ortbc!irij  Telegr^pb  Co., Ltd., 
toi  i.k}pen&agea)    .. 
Halifax  and  burmaJda  iJ»bie  Co., 
Ltd..  4i%  Ltit.  id  in.  Deba.  Red. 
lQdo-£ar. A'jan  i'e^le.i  k}.,  Ltd, 
Mjnte  Video  iVlepuuue  Co., Ltd, ^O. 
Nftyonaa  TeitspbameCa.,  Ltd..  Prof. 
Do.        Deterred      . 
Do.        &%  Non-Cuin.  3rd  Prel. 
Do.        3^%  Dtib.  8tk.,  Red,     . . 
Do,        4  Ju        da.        do. 
Oriental  Tel ^puune  Sc  Eiec.  Co,, Ltd. 

Do.        6%  LiutD.  Prei,     .. 
Pacific  Hi  Euro|]«aii  Teh  4%  O  a  at. 
Debs.  Rati.,. 
Reuler'K  Telegram  Cy.,  Lm. 
Uni  ed  Riv«r  t'latt  Teinp.  Co.,ljtd. 
Do.        6'*rj  Cum.  Pref.    . . 
Do.        SVo  DetJ.  Stock,  Red.    . , 
VV.  African Te^lirgraph  C  ^,  i-td.      . . 
West  Ci>a:!ic  of  America,  Ltri. 
Do.    4  !o  Oeb,  Guar,  by  Weat.Tel, 
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Anabor  Line  {Henderson  Brot,), 
Ltd., »%  Cam.  Pref. 
Do.  44%  Red .  lat  Mort.  Deb.  Stk . 
BritiBh  4  Africao  Btm.  Nav.  (1900. 
Ltd..  44%  lit  Mort.  Deb.  Stk.  Red. 
Bticknall  Steamship  Lines*  Ltd., 

54' fe  Cum.  PreL 

Do.        44%  lal  Mort.  Deb.  81k. 

Clan  Line  Btcamera,  Ltd.,  44%  Ddb. 

Stk.  Red.    . . 

Cuaard  Steam  Ship  Co.,  Lt'l., 

NoH.l-OO.OCO  . 

Do.  N08.  60  flOMOO.OUOl 

Hlder  Dampeter  Shipping.  Ltd.,  4^% 

lat  Mort.  Deb.  Stk.     . . 

Fsriiest,  WUhy  dt  Co.,  Ltd.,  Ord.. . 

Qmi,Biemm  Navigation  Co.,  Ld,,OTd, 

Do.    M OQ'Cnm.  6%  Pre! 

Do.    i%  1st  Mon.  D«b,  Btk.  Bed. 
Honldat  Line,  Ltd . ,  Ord.      . . 

Do.    6|%  Cum.  Pref 

Do.    4|%I«tMt.  Deb,  Btk.  Red. 

Leyland  iFredk.»,4  Co,  (1900) .Ltd., 

fi%  Cum.  Pref.     .. 

PB&lnBnlar  and  Orteatat  Steam  Nav. 

Co.,6%  Cum.  Pref.  .. 

Do.        do.        Deferred 

Roval  Mail  Steam  Packet  Co.  Ord  . 

Bhaw,  Bavins  Albion,  Ltd., 5% 

Cam.  "A*'Pr«f.. 
Do,        **B"Ord... 
UnioQ  C««tl«  Mail  Steamship 

Co.,  Ltd.,  Ord, . 
Do.       44%  Cam.  Pref... 
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VII.— MISCELLANEOUS    COMPAKlEa. 
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Chadbnrn'i  (SbipiTele.  Lt(T.,Ord.. . 

Qeneral  Hrdraulic  Power  Co.,  Ltd. 

Oakey  (John)  and  Bona.  Ltd..  Ord, . 

'        Do.              do.         6%  Cum.  Pf. 

Power  Oas  Corp.,  Ltd.,  Ord.,  Nob. 

86,463-^450 

Do.               do.          NoH.  1  mMi 

Wajgood  au  A  Co.,  Ltd.,  Ord.     . . 

Do.           6%  Cum.  Pref. 
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EilLWAY  CARRIAGE  &  WAGON  COMPANIEa. 
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Birm,  Ratlway.Qar,  A  Wagon,  L., 

1-10.000 

Do.        Second  Iwue  1-8.730 

Do.        Cutu .  Pref.  6%  1  - 10,000 . , 

Qlouce«ter  Hail.- Car  &  Wpigan«  Ld. 

A,  lS&,mi  A  49. 7r>  1-50  000 

Do.     B,  a9,«ei-19,7:i0,  50,001-7^,000 

LaneathLre  Wagon,  urd. 

Do.  do. 

Metropolitan    Amalgamated    RatL- 

Carnage  k  Wngon,  Ld.,  l-THi.tiOd 

Do,    Cum.  A  Pref.  5%  l-lftl.iS'^ 

Do.    Cam.  B  Pref.  6%  1-2S5,€00 

Midiaxui  BailrO^r.  &  Wagon,  Li 

i-wojaoo 


Stoekt  and  Sharet  marked  *  aro  rjooted  eic-divideod. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    JANUARY    i6th    TO    FEBRUARY   14TH,  1905. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


Wetimsday,  February  i$ihf  1905. 

COPPER  has  been  weak  atid  realisations  by  tired 
bulls  were  the  prelude  to  some  rather  heavy 
selling.  When  it  became  clear^  however,  that  the  bears 
had  been  at  work,  Ihe  fall  was  arrested  and  covering 
operations  on  the  part  of  the  ursine  brigade  brought 
alx>ut  a  recovery.  The  tone  however  is  not  strong,  and 
advices  from  the  States  show  a  cjuiet  market  there, 
although  expert  opinion  still  favours  higher  prices  for 
copper  in  the  immediate  future.  It  is  estimated  that 
important  quantities  of  metal  have  to  be  taken  up  by 
nTanufacturers  at  near  dales,  and  t^at  large  orders  for 
early  delivery  have  still  to  be  placed.  The  closing 
price  is  ^67  I  OS.  cash  and  £67  jys.  6d.  three  months. 

Only  small  business  is  reported  in  Tin  and  quotations 

have    fluctuated    within    narrow    limits.      The   Eristern 

m.'=trkets  have  been  closed  on  account  of  Chinese  holidays, 

and,  as  Messrs,   Merton  and  Co.  point  out  in  their  last 

circular,  none  of  the  prominent  operators  cared  to  give  a 

lead.      There  is  less  demand    from  America,  but  the 

situation  here  is  fairly  Eound,  and   with   stocks  being 

drawn  upon  to  some  extent  Eastern  dealers  arc  holding 

off  for  better  prices. 

j      Lead,  with  a  coincidence  of  heavy  arrivals  and  a  poor 

-demand  has  been  dull  and  as  low  as  ;^i2  ios»  has  been 

accepted  both  for  prompt  and  forward  delivery.     Some 

slight  recovery  from  this  low  quotation  is  now  lo  he  noted. 

The  Spelter  market  has  hiirdened  under  the  inliuence 

of  Ihe  Belgian  coal  strike   which  is  calculated  to  restrict 

r  supplies.     At  the  moment  demand  is  poor,  and  this  has 

r served  to  check  the  sharp  rise  which  might  otherwise 

have  taken  plac*^. 

In  the  Iron  and  Steel  section  activity  is  to  be  recorded 
in  the  speculative  markets,  and  quotations  have  lluciuated 
sharply,  with  higher  prices  on  balance.  Cleveland  has 
been  as  low  as  47s.  5d.  and  as  high  as  4gs.  id  ,  but  the 
higher  level  brought  out  selling  orders. 

The  industrial  situation  remains  good.  Advices  from 
the  States  are  distinctly  encouraging,  and  the  figures  of 
production  and  consumption  for  Januan,^  may  be  fairly 
<iescribed  as  remark^ible.  The  output  has  been  large,  but 
stacks  have  been  again  drawn  upon.  The  reports  of 
correspondents  from  our  on* n  trade  centre  are  still  cast 
in  a  hopeful  strain. 


IROM^^    STEEL,    PIG- 
IRON^9  &c. 

SCOTLAND, 

Messrs.  David   OoliriUe  aBd  Boub,  Ltd.,  Dalzall 
Steel  and  Iron  Works,  Motherwell,  K.B*,  quote  as 

follows.     Prices  delivered  in  Glisgow  or  equal  : — 

Steel;  iJ  a.  d, 

Biemens'  Steel  Plates,  Marine  Boiler  Quality  .......  t>  15  0 

„       Land         .,           „ 6  17  6 

8bip  Quahty  Plates 5  J7  S 

Qiemenfl*  Steel  Bars»  Boiler  Quality ti  17  6 

,,     Ship          „         ., 6     7  6 

,.     Angles 5    7  6 

Manufactiired  Iron : 

Bars— Dalzell 6  2  6 

„      Best 6  13  6 

,,    Horaeahoe 6  12  6 

^,      Angle .......,.,.,,. 6  2  6 

,,      Beat  Angle 6  12  6 

„      Beat  Beat  ,. 7  2  1 

,,      Extra  Best    ..,. ...-.,„,...,...,. 7  12  6 

Ueual  terms  and  extras.      Special  rates  for  delivery  in  England 
and  expoft.    Ttie  above  prices  subjeet  to  alteration  without  notice. 

The  Qlasgow  Iron  and  Steel  Co.,  Ltd.,Wlshaw^» 

quote  as  under  Iprices  are  delivered  GlaBgow  or  equal)  i — 

Steel  Angles  (Glasgow  >^  Steel) 6    7    n    per  ton. 

Steel  Ship  riates  (Oksgow  ^^  Steel)  5  17    6 

Steel  Bars,  Ship  Quality  (Glasgow  ^^  Steel)    0    7    6 

Sleel  Bars,  Boilar  Quality  (Glasgow  ^  ^ 


Steel) 


6  17    6 


Steel  Land  Boiler  Plates  (Glasgow 
Steel) G    7    6 

Steel  Marine  Boiler  Plates  (Qlasgow  "^  ^ 

Steel)  „ 6    7    6 

Less  5  per  cent,  discount.      Extraa  as  per  standard  list. 
Special    pricfB  for  delivery  in  England  and  for  export.     The 

above  prices  subject  to  alteratic»n  without  notiee. 

John  Spencer  (Coatbridge).  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B,,  quotes  :^                    £    s  d. 

Bars— Phfjenix    „., 6    5  0 

Best , 6  15  0 

Best  Best 7    5  0 

Extra  Best 7  16  0 

Best  Horse  Shoe .,     6  15  8 

Extra  B.H.S .,.,., 7  16  0 

Extra  Best  Cable , 8    5  0 

Bivet .. 6    5  0 

Best  Scrap  Rivet  7    5  0 


I 
I 
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e  5  0 

Best   6  16    0 

ExtraBest    7    5    0 


Gas  Tabe  Hoops — Phoenix  Best 6  15    0 


Plates — Phoenix 


BestBoUer 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Best  BoUer  9    0    0 


Boiler  Tabe  Strips— Phoenix  Best  Best 


8    0    0 


All  per  ton,  delivered  f.a.s..  Glasgow,  Greenock,  Grange- 
month,  Granton,  Leith,  or  Ardrosean.  ^  per  cent,  discount'cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
CommisBion  extra). 

F\g  Iron: 

Ckdtness,  f.a.s.  Glasgow 3 

Oartsherrie „    

Sommerlee ,,    

Cambroe    ,,   

Langloan    ,,   

Calder ,,    

Clyde  ,,   

Glengamock,  f.o.b.  Ardrossan 2  19 

Eglinton  ,,  , 

Daknellington,  ,,  Ayr 

Shotts „  Leith   

NORTH  OF  ENGLAND. 

Messrs.  W.  Whitwell  and  Co.,  Ltd.,  Thomaby 
Iron'works,  Stockton,  quote  as  follows,  at  -works  :— 

£    s.  d. 


No. 

1. 

No.  8. 

£  8. 

d. 

£  s. 

d. 

8  5 

0 

2  15 

0 

2  19 

0 

2  13 

6 

3  0 

6 

2  15 

0 

2  16 

6 

2  12 

6 

3  4 

0 

2  16 

0 

2  19 

0 

2  13 

6 

2  18 

6 

2  13 

6 

2  19 

0 

2  12 

6 

2  14 

6 

2  12 

6 

2  14 

6 

2  12 

6 

2  19 

0 

2  14 

6 

w.w. 


Bars     6  12    6 


W.W.  Best  Bars  7    2  6 

W.W.  Best  Best   7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 


Thomaby 


8    2    6 


Thomaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable    10    6  0 

Special  Chain  Iron  9    5  0 

Tube  and  Nail  Strips  6  16  0 

W.W.  -^  Angle  Iron ...  6  15  0 


W.W.  Best  Angle  Iron   7    5 

Tee  Iron,  to  S-inches  United 7  12 


Terms,  Cash,  lees  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
panjr,  Ltd.    Dallam  and  Bewsey  Forges,  War- 


rington, quote: — 


Iron. 
£  s     d. 


^<af  )Bars    6  10 


Steel. 
£  s.  d. 

7    5    0 


« 


Angles    7    0 

Tees   7  10 


WIW  Hoops    7    0    0 

„ .     Sheets    7  10    0 

Ordinary  Sizes,  F  JL.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


7    5 
7  15 

7  10 

8  0 


WOROHSTBRSHIRII. 


Baldwins  Ltd.  (witli  which  is  amalgamated 
BInight  and  Growther,  Ltd.),  Wllden  Works,  near 
Stourport,  quote:—  _    ^, 

90  a  Selo.  91  Q  ta  i4  G 

hj  mm,  fl6in.  byaSiB, 

per  ton.  per  toQ, 

Black  Sheets :  £    *.  d.       £    i.  d. 

«'Yale'' 10  0  0  10  10  0 

*^  Shield  ^' 10  10  0  11  10  ft 

•^Severn"  ,„, ,. - H  10  0  12  10  0 

•^  Baldwin  WildenB.".. IS  10  0  IB  10  0 

Charcoal.,. ., ., 16  10  0  17  10  0 

Best  CharcoBJ 18  10  0  19  10  0 

Pickled,  coLd-mUed  and  dose  annealed  sheets  gpeciiUy  quoted 
for. 

Extra  widths.  Singles  to  66 in,.  Doubles  to  56in.,  Lattens  to  46io, 
Extra  lengfehs,  Singleg  to  l6Sin.,  Doubles  to  I32iii.,  Lattens  t<> 
108in.  ^ 

Patent  Coated  Sheets :  M 

£     s.  d.  £    s.  « 

No.  3  Lead... 1110  0  14  10  0^ 

S.V,  Lead    „..,........,.. , 16    0  0  16    0  0 

No.  3Teme   ..      ......................      15    0  0  16    0  0 

S.V.  Terne .......,.- IB  10  0  17  10  0 

stogies  Dotibkf 

20  G  71  to  14  & 
la  im  to  m 

bj  S6iii.  br  Mia- 

per  ton,  per  ton. 

Tinned  Sheets :  £    a.   d.  £    s.  d. 

Beet  Coke  (Finish) 28    0    0  29  1(?    0 

,,     ChftrcoaMFiniBh) ...,..,     30    0    0  31  10    0 

Extra     ,,  „         .,. , 32    0    0  83  10    a 

Cotton  Can  Tin  Sheets  to  39 in.  by  36in.  speoially  quoted  for. 
Tin  Plates,  **  Cookkf  >  K"  Best  Charcoal,  £1  7^.  Od,  per  bo*. 
Extreme  mI^s  in  Tin  and  Patent  Coated  specially  quoted  (or. 
Latteos  up  to  36  wide  b/  WI  W.G.  £t  10a.  Od.  per  ton  extra 
throughout  for  all  bmnds. 
At  works  less  2^%  for  ca^h  monthlj,  10th  inst. 

Galvanized  Oormgated  Sheets : 

**Ph(BQii'' Bmnd,  24  G.^  f.o.b.  London,  in  £   a  d. 

Bundles ,.,....., 1115  0    per  too* 

**Blaokwall'^   Brand,   26   G.,  in   fdt-lined 

cas^ij  for  Australia »  f.o.b.  London.,.  ...*..,.  14    7  6        ,, 

Galvanized  Working  XXpnSheets :  M 

£  s.    d.  ■ 

24  G.,  !.o.b,  London,  in  Bundles  .»►...*... 13  IS    0   per  toM 

STAPFORDSHIRB.  1 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ijtd.,  Stok&<ixi« 
Trent,  North  Staffordahire,  and  122,  Cannon 
Street,  London,  quote  :— 

£   s.  d. 
Crown  Bars ,,... 6  10    0  per  toil- 
Best  Bars  (1  to  6Ln.  wid€,  above  |  in. 

thick,  J  in.  to  i  rounds  and  squarea)    7    0    0      "„ 

Angles 6  IS    0  ^,  ,, 

„      B^at ,.,,... 7    6    0       ,. 

X^B      , ♦,„.»..*,,*.,...„ "7      '^      a.. -=. . 

,.  Beat  ...v....,  .V...'.V.'."....... !.......  -- 

Best  Shoe  Iron    ......................... 

,,    Rivet  Iron .,„. 

, ,    Best  Rivet  (Special)  ....... 

„     Cable ..„ 

„    Screwing,*.  .*.... ...*.„. 
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[  d/d  any  Railway  Station. 


£    B.  d. 

Best  Turning  8    0  0  per  ton. 

„    Plating 8    6  0 

„  „     Best  Best  9    5  0 

„     Treble 10    6  0 

Plates 7  10  0 

BestPlates 8    0  0 

„    Boilerplates  8  10  0 

„    Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12    0  0 

delivery  f.o.b.  Liverpool,  Birkenbead  or  Manchester. 

WALES. 

tordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

te  *'  Star  "  brand  patent  wrought  nails,  steel  nails,  <fro. 

Discounts— 

6  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 

.  and  8dy.  pound. 

0  per  cent,  off  3^  inch  to  7-inoh  strong  rose  and  lOdy.  and 

J.poond. 
per  cent,  off  all  sharp-pointed  nails. 
MiTered  in  lots  of  4  cwt.  and  upwards.    Extra  2^  per  cent, 
xnmt  off  the  gross  on  two  tons  and  upwards, 
itoel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 

rio/'aSd  upwards  9/9  per  cwt.  1  ^1^  ""^  ^^''^  S*^«°°- 

Iteel  cat  nails,  3- inch  basis- 

8  tons  8/3  per  owt. 

4  owt.  lots  8/6  per  cwt.      ) 
Slit  rods  (iron)  £7  lOs.  per  ton,  at  works  for  2-ton  lots. 

IKessrs.  Richard     Thomas    and   Co.,  Ltd.,    of 

and    85,    Bastcheap,  B.  C.  —  Works :    South 

ales,  Burry,  Lydney,  Lydbrook,  and  C'wmbwrla, 

>te:— 

Per  Box. 
f.o.b. 
Wales. 
•ke  Tin-plates.  £  s.   d. 

C  18i  by  14  124s.  110  lb.  *'BV"  0  12  lOJ 

C  20    by  10  226s.  155    „*•  Jumbo"         0  18    0 

C  20    by  14  1128. 108    ..**  Lydbrook  "    0  12    4 

C  28    by  20  112s.  216   „**  Lydbrook"    1    5    0 

larcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  **  Allaway  "        0  13    1) 

BBLGIUM. 

).    L.    Faulkner,    Suffolk    House,     Laurence 
untney  Hill,  London,  B.C.,  quotes  :— 

*rioes  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
[▼wed  free  on  board  ANTWEBP  for  approved  quantities. 

del:  £    s.  d 

Blooms at  3  12  0  per  ton. 

Billets at  3  14  0 

Sheet  Bars   at  3  16  0        „ 

dished  Steel : 

Bars  at  5    0  0  per  ton. 

Angles   at  5    1  0 

Tees  at  5    4  0 

Joists at  4  10  0 

Fencing  Standards at  5    2  0 

Shoeing  Bars    at  5    4  0 

Tyre  Bars at  5    4  0 

Half-Bound  Bars at  5    5  0 

Heavy  Bails at  4  15  0 

Light  Bails  at  4  17  6 

mctural  Steelwork : 

Prices  on  application. 


Messrs,  French  and  Smith,    147,    Leadenliall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote: — 

TIN. 

Tin:  £    s.   d.       £    s.    d. 

English  Ingots,  f.o.b 

I>is.li%Al% 132    0    0  to  132  10    0  per  ton. 

English  Bars,  f.o.b 

Dis.  1J%A1% 133    0    0  to  133  10    0 

Straits      O.M.B.,      cash 

Warehouse,  Net  13117    6  to  132    0    0 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  130    5    0  to  130  10    0        „ 

Australian,  Mr.  Bischofif, 

Warehouse,  Net  132  10    0  to  132  15    0 

COPPBR. 

Copper:  £    s.  d.       £    s.    d. 

Standard    G.M.B.,    cash 

Warehouse,  Net  67    7    6  to    67  10    0    per  tonr 

Standard       G.M.B.,       3 

months,    Warehouse, 

Net 67  15    Oto    67  17    6 

English,   Tough,   Cake  & 

Ingot,      Warehouses, 

Net 70    0    Oto   70  10    0 

English,      Best      Select, 

Warehouse  Net   70  10    0  to    71    0    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2J%    80    0    Oto    80  10    0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  21%   76    0    Ota    76  10    0 

Electro,  Warehouse.  Net  .       7015     0  to    71    0    0 

Ore,  ex.  ship    0  12    Oto     0  13    Operunii. 

Begulus,       Matte       and 

Precipitate,  ex.  ship,        0  13    3  to     0  14    0        „ 

TBLLOW  MBTAL. 

Tellow  Metal : 

£    s.    d.      £   s.    d. 

Sheets,   4  by  4  feet  for 

India  f.o.b.  Dis.  2J% 0    0    OKperlb. 

Sheathing      „        „      0    0    6}],, 

SPBLTBR. 

£    s.    d.  £  s.  d. 

Silesian  outports,  Net 24  15    0  to  25  0  0      per  ton. 

Blende  of  50  %  Net   6  16    6  to    7  0  0 

Calamine.  Net 6  19    0  to    7  0  0 

LB  AD. 

£    s.    d.  £    s.  d. 
BngUsh  Pig,  Warehouse, 

l)is.  2i%  12  15    0  to    12  17  6    per-ton. 

Spanish,  ex  ship,  Dis.  2)%  12  10    0  to    12  12  6 

Lead  Ore  of  70%,  Net G  10    0  to      6  12  6 

ANTIMONT. 

£    s.   d.  £    s.  d. 
Star  RefiTulus,  f.o.b.,  Die. 

2J% 36    0    0    to  87    0  0    per  ton. 

Ore,  50%,  ex  ship, Dis.  2J%    8  10    0    to  9  10  0 

Crude,  ex  ship,  Dis.  2i%...  13  10    0    to  14    0  0 


QUICKSILVBR. 


£  s.  d. 


Spanish,  751b.,  Warehouse,  Net 7  12    6  per  flask. 

Italian        „  ..  ,.  7  ii    6      „ 


386 


PAGE'S    WEEKLY. 


LBIOBSTBRSHIRB. 

The    Nailstone    Oolliery  Company,  IioioeBter, 

quote.     Price  per  Ton  at  Pit   of   20  Cwt.,  with    i  Cwt.   per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

IfainCoal 7    6 

Best   Hard  Steam  (hand  picked,  as   used    by  the 

Bailway  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

Fhie  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DBRBTSHIRB. 

The  Maimers  Colliery  Co.,  Ltd.,   of  Ilkeston 
quote  as  fcdlows,  per  ton  at  pit : 

Klllmm  Coal :  s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (IJ  to  8J) 9  6 

Small  Nuts  (}  to  IJ; 6  0 

BoughBrightB    ^ 6  0 

Peas  (I  to})    6  0 

Slack    3  6 

Smudge   2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

M    Nuts  7  8 

Hards  (Goed  Steam  Coal)     8  0 

Bakers'  Nuts  (1''  to  2") 6  6 

Slack    8  6 

The  Clay  Cross  Compansr's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.    d. 

Best  Main  Coal ^ 10    6 

Beet  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHIRB. 

The  DifiTby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Biff  by  Coal: 

SnuM.  8.   d. 

BestHand  Picked  Hard  9    0 

SteamHard    7    9 

HardNuts  ^ 7    0 

Gedlin^T  Colliery. 

High  Hazkl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  |  to  2  in.  cube 5    6 

8tb4m.— Top  Habd. 

BestHard  9    0 

Hard  Steam    ^ 8    0 

Cobbles 7    0 


February  17,  i90> 


CHEMICALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 
Manchester,  quote: 

£    8.  d. 

Adds:  Oxalic - - 0    0    8|per  lb. 

Picric,  Crystals 0    0  11        „ 

Tartaric  at  Manchester  ...     0    0  10}      „ 

£    8.     d. 
Acetate  ofLime:  Brown  at  Manchester  net    9  10    0  psr  too. 
Grey  „  ~  11  10    0       „ 

Alumina :  Alum,  Lump,  loose 5    6 

„        „        in  casks  5    7 

,,    Ground,  in  bags  5  15 

Sulphate  of  Alumina,  14%  4  10 

Ammonia  :  Carbonate 0    0 

Muriate  Grey    f.o.b.  Liverpool  24    0 

Sal-ammoniac,Lump,  Ists,  deK  Xf.K.  42    0 

,,      2nds,        „         40    0 

Sulphate f.o.b.  Liverpool  13    5 

Arsenic  :  Best  White  Powdered    net  12    5 

Bleaching  Powder,  86%  „    4  10 

Borax  :  British  Befined  Crystal „    12    0 


0  „ 

6  „ 

0  .. 

0  „ 
Sipsrih. 

0  per  tM. 

0  „ 

0  .. 

0  „ 

0  „ 

0  „ 

0  „ 


Coal  Tar  Products : 

Benzole,  60,/90% , 

90% 

CarboUc  Acid  CrystaU,  84/86**  C. . . .    , 

,.        „  ..        39/40''C.  ...    , 

„        „    Liquid,   97/99%   ...    . 

„    Crude,  62i%  at  eO^'F. 

f.o.b.     , 

Creosote,  ordinary  good  liquid 

Naphtha,  Crude,  20  %  atl20°  C...    , 

„      Solvent,  90%  atl60°C.f.o.b , 

„  96  %  at  160'' C.    „    , 

..  90%atl90-C.    „    , 

, ,     Rectified,  flash  point  over 

78* F fo.b.    , 

,,     Rectified,  flash  point  over 

100°F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Mancbester.    , 

Copperas  :  Green,  in  bulk , 

,,        barrels  f.o.b.  L'pool , 

Cake , 

Copper:  Sulphate 


0  0    MptrgiL 

0  0  10 

0  0    Oipvft. 

0  0    7|     „ 

0  0    0  per  giL 


0 
0 
0 
0 
0 
0 


2    0 
0    IJ 
0    8 
0 
0 
0 


!      9 

ll^ 


0    0  11 


1    0 


1  18 

0  18 

1  10 
1     2 

22  16 


0  perloB. 

0       .. 

6 

0        „ 


Cyanides :  98%  minimum f.o.b.    net    0    0  8  pv  A. 

Lead :  Acetate  (Sugar)  White.  English 27  10  0  per  lOB. 

„  Foreign c.i.f.U.K  24    6  0  „ 

Grey  21  16  0  „ 

„           ,,        Brown  at  Manchester  17    0  0  „ 

Nitrate 24    0  0  „ 

Litharge,  Flake 16  10  0  „ 

Powder 16    0  0  „ 

Bed  Lead,  (Genuine,  c.i.f.  London 

less  6%  16  10  0 

White    „  „  Dry    „      „      „  16  16  0 


Naphtha(W6od):Miscible,60o.p a   8  10 

Solvent 0    8    7 


pvgil 


8  per  lb. 
Opirloo. 

Montreal in  Store,  Li?«rpool  86    0    0  pvtOD. 

PruBsiate,  Yellow imI   0    0    6p«rlb. 


Potash:  Bichromate...  delivered En^and...   0    0 
Carbonate,  90/02  %  ...  ci.f  HnU ...  18    0 

Caustic,  75/80  %   „      „    ...80  10 

Chlorate nal  0    0 
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ft:  Ash,  Canstio,  48  %,  Ordinary  ...  „ 

»>         M        II        Refined „ 

„    Carbonated,  48  % „ 

M  ,,        68  %    (ibnmonia 

Alkali) net 

„    Bleaohere'     Refined     Caustic 

60/62% net 

Caastic,  White,  77  % „ 

i»  »•       •"  % II 

M      60% 

„      Cream,  60% , 

Crystals,  in  bags  

„  banels  

Acetate c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England . . . 

Clilorate  net 

Nitrate...ez  quay  Liverpool,    ...  ,, 

Phosphate 

Pmssiate  net 

BUieate,  SdaUon,  140'  Tw 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

ihur:  Recovered    

*     3oU   

Flowers 

1:  Sulphate  


MINBRALS. 

£    8.    d. 

ptes:  Lump  Carbonate,  90/92%  8  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0       „ 

la  Olay  :  ol  various  qualities  lor  all 
purposes;  prices  from  about 
11/-  to  about  80/-  per  ton, 
f.o.b.  Cornwall :  stocks  iJso 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
nne  Ore  :   Basis  60%    c.i.f.  British 

Ports 3    7    6 

l^anese :  Lump  c.i.f.  Liverpool  lO^d.    per  metallic  unit. 

re:  French  JC f.o.b.  Rouen,  net    2    6    0  per    ton. 

11     JF 6  10    0       „ 

I :  (French  Chalk) ci.f.  Liverpool    3  10    0       ,, 


£    B. 

d. 

6    6 

0 

per  ton. 

6    5 

0 

^^ 

6  10 

0 

•1 

4  10 

0 

91 

6  10 

0 

«• 

10  10 

0 

>» 

9  18 

6 

II 

8  18 

6 

8  10 

0 

II 

8    0 

0 

8    7 

6 

It 

16  10 

0 

II 

6  16 

0 

II 

0    0 
0    0 

4 

per  lb 
pwlb 

11    7 

6  per  ton. 

9    6 

0 

»l 

0    0 

31  per  lb. 

4  10 

0  per  ton. 

1  12 

6 

1  15 

0 

4  16 

0 

6  16 

0 

7  10 

0 

6  15 

0 

OILS,  etc. 


.net 


ineOU 

,       Salt „ 

X>r   Oil :  French,  1st  pressure,  f.o.b. 

Marseilles  less  1J% 

English,  1st  pressure,  f.o.r. 

Hull,  less  21% 

>a  Nut  Oil :    Ceylon,  ex   store  Man- 
chester  net 

Cochin,  ex  store  Man- 
chester .  .,i^ net 

iOn  Seed  Oil :  Refined  at  Hull,  less 

2J%  naked  

Ediblc.atHuU,  less 

2J%  naked  

serine  :  Crude,  80%    net 

leed  Oil :    Raw at  HuU,  less  2^% 

naked  

BoUed at  Hull  less21% 

naked ^ 

American  Pearl... at  Manchester, 
net 

Dextrine ,,  „ 

Farina „  „ 

Standard  TN  orange  spot 

pentine  :  American at  Liverpool 

Russian    atHuil...net 


"Oh: 


llao: 


£    s.  d. 

0    0  4}  per  lb. 

0    0  4i     „ 

82    5  0    per  ton. 

2S  10  0       „ 

29  10  0 

32    0  0 

13    7  6        „ 

13  17  6 

31    0  0 

13  2  6       „ 

14  2  6        „ 

9    0  0       ., 

18  0  0       „ 
16  16  0       „ 

140/-     per  cwt. 

88  10  0  per  ton. 

19  0 


Messrs.  Altred  Dobell  and  Go.,  Liverpool,  quote  :— 


Timber. 


OOLONIAL  WOODa 


Quebec  Square  White  Pine...  per  cub.  ft. 
Qoebee  Wanej  Roard  Pine... 
St.  John  Pii*,  18  in.  aven^fe 

Low«r  Porte  Pine 

Quebec  Red  Pine 

Quebec  Oak,  1st  quality 

Quebec  Oak,  2nd  quality    ... 

Ash     

Ehn    

Hickory 

Quebec  Birch    

St.  John  Birch 

Birch  Planks 

Spruce  Spars    

Deals. 

1st  quality  Quebec  Pine per  std. 

2nd    do.  do.  „ 

3rd    do.  do  ,, 

fit.  John,  N.B.,  etc..  Spruce  „ 

Lower  Ports  Spruce ,, 

Spruce  Boards 


d.     £  B.  d. 

9  too    8    0 
8       0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


8  10 

2    6 
2    8 

a   0 

0  11 

1  0 


22  10 

17    0 

11  10 

6  16 

6  10 


0  to  82  10 
0  22  0 
0  18  0 
0  7  6 
0       6  16 


5  10    0       6    0    0 


UNITBD  STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    8.  d.       £  8.  d. 

Hewn percub.ft.  0    1    4  to  0  1    8 

Sawn „           0    0  11       0  16 

Planks,  Stowage 0    0  10       0  10 

Boards,Prune perstd.    12  10    0     16  0    0 

Oak  Timber  percub.ft.  0    16       0  2    6 

Oak  Planks  ..         0   16      0  2   1 

Bast  India  Teak per  load  12    0    0     16  0   0 

Greenheart „         6  15   C      7  10   0 


EUROPEAN  WOODS. 
Timber. 

£  s.  d.  £  s.  d. 

BigaRedwood percub.ft.  0  1    6  to  0  2    0 

Dantzio    and    Memel    Fir, 

Crown    „  0  2    1  0  2    6 

Dantzio    and    Memel    Fir, 

Middling   ,  0  19  0  1  11 

Stettin  ,  0  19  0  1  11 

Swedish 0  10  0  18 

Riga  Whitewood ,,  0  10  0  18 

Norway  Mining  Timber „  0  0    9  0  10 

Dantzic  and    Stettin,  etc.. 

Oak ,  0  2    6  0  8    0 

Norway  Spars „  012  0  19 

Deals. 

Red  Archangel  and  Onega, 

1st  quality perstd.  19  0    0  20  0    0 

Red  Archangd  and   Onega, 

2ndquaUty    ,  14  0    0  16  0    0 

Red  Archangel  and  Onega, 

SrdquaUty   „  10  10    0  12  10    0 

St.  Petersburg,  1st  quaUty...         „  16  0    0  17  10    0 

Do.          2nd      „    ...         „  14  0    0  16  0    0 

Gefle  „  11  10    0  16  0    0 

Wyburg „  11  0    0  12  10    • 

Uleaborg  „  10  0    0  12  10    0 

Cstothenburg ,  11  0    0  16  0    0 
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SELECTED    PATENTS. 


CompUed  expressly  for  this  journal  by  Messrs.  Pa«e  and  Rowlingaon.  EnginMrinc  Patent  Ag«nts.  28.  N«w 

Bridge  Stre«t,  London,  £.Cm  and  at  Manchester. 

Copies  0/ specifications  may  be  obtained  at  tJie  Patent  Office  Sale  Branch,  25,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  trice  of  8d. 


NEW    PATENTS    APPLIED    FOR. 


^Then  Patents  have  been  communicated  the  names  of  the  ccmmuni' 
cators  are  printed  in  italics. 

1904. 

288743a.  A.  E.  Stove,  London.  Feb.  ist.— Means  for 
securing  hose  couplings  to  hydrants,  fire  cckIcs,  and  the  like.  (Date 
applied  for,  Dec.  29th.  1904.) 

1905. 

1761.  S.  H.  Adams,  Scotswood-on'Tyno.  Jan.  30th.— 
Improvements  in  pen-stocks  and  sluices. 

1770.  J.  Kirkman,  Chorley,  Lanes.  Jan.  30th.— Improve- 
ments in  the  manufacture  of  packing  for  the  stufHng-boxes  of  steam- 
engine  piston  rods,  and  for  other  similar  joints  requiring  to  be  steam, 
air,  or  water  tight. 

177?.  A.  C.  Lee,  Slough.  Jan.  70th.— An  automatic  fog 
signal  (detonator)  placing  and  displacing  machines  for  railway  use. 

•  1780.    J.  Gregory,  Lincoln.    Jan.  30th.— Improved  method  of 
fofS  signalling  on  railways  and  other  places  or  stations. 

1788.  O.  Blankmeister,  London.  Jan.  30th.— Improve- 
ments in  the  production  of  reels  of  leaf  metal. 

1794.  C.  A.  Hunton  and  C  R.  Phipps,  London.  Tan. 
30th.— Improvements  in  shifting  spanners,  wrenches,  and  the  like. 

1805.  J.  C.  Merryweather,  London.  Jan.  30th.— Auto- 
mobile fire  engine. 

1806.  A.  Spies  G.  m.b.H..  London.  Jan.  30— Improve- 
ments in  apparatus  tor  weighing  railway  vehicles.  (Date  applied  for, 
Mar.  12th,  1904.) 

1807.  Fried.  Krupp  Akt.«Ges.,  London.  Jan.  30th.— 
Improvements  in  bighting  attachments  lorirdnance.  (Date  applied 
for,  Mar.  12th,  1904.) 

1808.  J.  Carlu,  London.  Jan.  30th.— An  improved  appliance 
for  cleaning  and  lubricating  chains. 

1814.  J.  Brundrit,  London.  Jan.  30th.— Improvements  in 
elastic  fluid  turbines. 

1824.  F.  W.  Howorth,  London.  Jan.  30th.— Impro\'cments 
in  edge  runners  and  moulding  presses.    (Hiihlcr  Bros.,  SwiUerland.) 

1825.  G«  Simpson,  London.  Jan.  30th.— Improvements  in 
•submarine  vessels  and  mechanitni  connected  therewith. 

1830.  The  Warwick  Machinery  Co.,  Ltd.,  and  K. 
Ahlquist,  London.  Jan.  30th.— Ira,  rovcments  in  bucket  con- 
struction lor  steam  turbines. 

1834.— H.  S.  Walford,  London.  Jan.  30.— Improvements  in 
and  relating  to  the  steering  cear  of  boats,  launches,  and  vessels.  (C.  E. 
Fatrlic,  South  Africa.) 

1848.  F.  B.  Hart,  Stockport.  Jan.  31.— Improvements  in 
railway  sigtMlling. 

1854.  A.  Small^eood,  Birmingham.  Jan.  31st.— Improve- 
ments in  and  relatmg  to  furnaces  for  annealing  and  the  like  purposes. 

1855.  A.  Smallwood,  Birmingham.  Jan.  31st.— Improve- 
nunts  in  the  means  tor  generating  and  applying  heat  in  steam  boilers 
of  the  Lancashire,  Cornish,  or  othir  similar  type. 

1860.    A.  A.  Blackburn  and  H.  Wernon.  Manchester. 

Jan.  31st. — Improvements  in  workshop  trolleys. 

1866.  A.  S.  Nelson,  London.  Jan.  31st.— Maximum  traction 
truck. 

1872.  J.  T.  Stewart,  Oxford.  Jan.  31st.— Steam  super- 
heaters. 

1873.  H.  p.  Young,  Birmingham.  Jan.  31st.— Improve- 
ments in  the  means  of  propelling  steamships  or  the  like. 

1903.  C.  A.  H.  Bartelt,  London.  Jan.  31st.— Improvements 
in  or  relating  to  steam  generators. 

1907.  L.  Hachenburg,  £.  Sandford,  and  L.  Sandford, 
Londoo.    Jan.  31st.— Improvements  in  turbine  engines 


19! 8.    J.  H.  Patterson  and  C.  H.  Rawson,  London. 

Jan.  31st.— Improvements  in  rotary  engines. 

1922.  N.  Johnson,  London.  Tan.  31st.— Improvements  in 
apparatus  for  cutting  or  excavating  trenches. 

1925.  The  British  Thomson-Houston  Co..  Ltd., 
London,  Jan.  3i^t.— Improvements  in  valve  rocdianitm.  {Tht 
General  Eiectnc  Co.,  U.S.A.). 

1927.  The  British  Thomson-Houston  Co.,  Ltd^ 
London.  Jan.  31st.— Improvements  in  and  relating  to  shaft  bearings 
and  supports  therefor.    (The  (ieneral  EUctrtc  Co.,  U.S.A.X 

1941.    D.  D.  Dansiger,  London.  Jan.  3ist.~Improvedwhite 

metallic  alloy. 

1962.  G.  Jackman,  Johnstone.  Feb.  ist.— Improvements  in 
and  connected  with  bar  working  lathes. 

1967.  W.  D.  A.  Bost,  Glasgow.  Feb.  ist.— Improvements 
in  steam  generators. 

1978.    A.  E.  Tucker  and  C.  T.  Crowdan,  Birmingham. 

Feb.  ist. — Improvements  in  motive  power  engines. 

1983.  J.  Cowle,  Peebles,  N.B.  Feb.  ist.— Improved  coni- 
binctd  air  and  internal  combustion  enginr. 

1986.  A.  Barraclough,  Hcckmondwike.  Feb.  ist— Im- 
provements in  cocks  and  valves  for  water  supply. 

1988.  A.  E.  Tucker  and  C.  T.  Crowden*  Birming* 
ham.    Feb.  ist.— Improvements  in  motive  power  engines. 

1990.    J.  E.  Slack,  Heaton  Chapel.    Feb.  ist.— Section  it 

wattr-tut)c  boiler. 

2006.  J.  Stevens,  London.  Feb.  ist.— Improvements  In  or 
relating  to  hydraulic  presses,  more  especially  designed  for  pressing 
metalliferous  ore  briquettes. 

2007.  H.  T.  Jones  and  J.  P.  Ludeman,  London.     Feb. 

1st.— .\n  improved  blower  or  continuous  air  pump. 

2010.    G.  Miettinen,  London.    Feb.  ist.— Improvements  in 

rotary  engines  or  tut  bines. 

2023.  H.  E.  Brown.  London.  Feb.  ist.—lmprovements 
relating  to  brake  mechanism  for  railway  and  other  vehicles. 

2028.    R.  A.  Carter,  London.    Feb.  ist.— Improvements  in 

appatatus  for  bending  metal  rods  or  the  like. 

2041.  Palmer's  Shipbuilding  and  Iron  Co.,  Ltd.,  and 
R.  J.  Webster,  London.  Feb.  ist.— Improvements  in  rivet- 
making  machines. 

2051.  J.  Leckiep,  Glasgow.  Feb.  2nd.— Improvements  in 
and  rela'ing  to  machiner>'  for  the  m.inufacturc  of  copper,  bra58,  and 
like,  metal  pipes  and  tubes. 

2054.  P.  E.  Dowson,  Manchester.  Feb.  2nd.— Improve- 
ments in  packing  for  glands  or  stuiiting  boxes  for  piston  rods  and  tbe 

like. 

2055.  J.  E.  Davies,  Bristol.    Feb.  2nd.— A  stand  for  ratchet 

machines  for  rock  and  coal  boring. 

2058.  E.  C.  Browning,  Southampton.  Feb.  2nd.  Im- 
provements in  or  relating  to  screw  bolts  and  nuts. 

2061.  Babcock  and  Wilcox,  Ltd..  R.  A.  McLnran, 
H.  W.  KoUe,  and  A.  C.  Parker,  London.  Feb.  2nd— Im- 
provements in  chain  brake  stokers. 

2087.    W.  H.  Scotton,  London.    Feb.  2nd.— Improvements 

in  or  relating  to  internal  combustion  engines. 

2 1 03.    F.  C.  Ihlee,  London.    Feb.  2nd.— Improvements  in  or 

relating  to  internal  combustion  engines. 

2115.  The  British  Thomson-Houston  Co.*  Ltd.« 
London.     Feb.    2nd.— Improvements  in  x'alve   mechanism.     iTke 

(ieneral  Electric  Co.,  U.S.A.). 

2126.  R.  P.  R.  Embury.  Birmingham.  Feb.  3rd.— Im- 
provcinents  in  and  relating  to  s.ianners  and  wrenches  for  the  turning 
of  certain  kinds  of  nuts,  bolts,  and  such  like. 

,  2127.    H.  Campball,  Halifax.    Feb.  3rd.— Improvements  in 
internal  combustion  engines. 
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2128*  J»  Hargreave*,  i«a.,  Manchester,  teb^  y^^— 
Improvemeiits  ip  steam  trap-*. 

213«*  W.M*  Roberts,  GUSKOW.  Fch.jrd— -Improvemenla 
in  si  cam  lurbinc^. 

2164.    A,   Fod&T  and  N,  de  Sx«meret  London.     Feb- 

jfd,—  Improvfments  in  railway  car  touplings, 

2165«  J.  H  Morgan  and  P  B  MaaseyjLeiMl*.  Feb.  3rd.— 
An  Improvement  in  sp.inncrs. 

2184.  W.  H.  Slatter,  London.  Feb,  jrd.-An  itiventJ^i  ot 
appH^ince  to  prtveni  r^itwiiy  Irainh,  eajjines,  or  other  rotlio^  stock 
ironi  jumping  or  leaving  lines  while  ^oiii^  roimd  a  curve  or  elsewhere 

2191.  A.  Walbl,  London.  FeK  jrd.-^Improvenicnts  in 
-watcr-gauf^ei^  for  sleam  boilers  and  ihe  like, 

219S  W.  J.  R«id.  F,  F.  Raid,  M.  F.  Reld.  and  L  Reld, 
London,  l-eb.  3rd,  — IniprovemcnU  in  devices  for  selMubricaiion 
fii  hiheaves,  pulleyfi,  and  olhcr  wheels  dca^^|ined  for  rotalian  on  ahafta 
or  axks  and  bearingH  foe  rcccpUtin  of  rotar>"  shafts  and  axles, 

2206,  J.  H.  Godman,  St.  Albans.  Feb.  4.— Improvements 
jn.  Iniernal  combiiHtloii  vtigines- 

2219.  A>0.  Hamilton,  Dundee.  Feb.  4 —Improved  com- 
mand or  tomposition  fi»r  rensMvinj^  scate  from  botlcrs. 

222S,    J.  M.  Fleming,  Gtasgow.     Feb.  4th.-Self-propclliog 

2227,  W.L.JactlsOn, Glasgow.  Feb.  41*1.— Improvements 
in  machines  tor  lunntrliini;;  and  (ori  LUUinu  earth,  rovks.  and  such  like. 

2243.  A.  F,  Evansp  London.  Feb,  4lh.-Improveraenbin 
-oil  engines. 

2257,  L  A*  TImmla,  London.  Feb.  4tb— Improvements  in 
4he  consttuclion  ol  bogie  cars  ihat  run  on  rails. 


BOILERS, 
M.  Depr«sand  J,  Vernay,  of  Paris.  July  i»t,  irjo* -This 
invention,  whith  is  based  on  ihcs  imtilic  rc*ieMrches  and  eipcrimenK 
of  .vlr.  Marcel  DcprcK.  relates  to  »n  apparatus  tor  maiivaining  a  constant 
water  fcvtl  in  boilers  bv  tht?  aulomalic  control  or  operation  of  a  wuter 
supply  cock  or  of  the  steam  supply  to  the  pump,  if  a  steam  pump  is  u«ied, 
said  operation  being  effected  by  the  rol  uf  a  pistoo  on  which  the  steam 
acts,  said  sleam  beiivg  admitted  by  a  plo  valve,  npci-ated  by  a  Hoat  or 
other  suitable  means»     The  apparaim  consisU  of  a  float  arranged 
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RECENT    SPECIFICATIONS. 

METAL   AND   ALLOYS. 

Marquis  Albert  de  Dion  and  Georges  Eoutoo,  of 
-Sslne*  France.  June  lyth,  ig^^.  iDate  claimed  under  the 
International  Convcniion.)— This  invention  relates  to  »n  improved 
prcxesft  in  the  nianufjitliire  of  nickel  steel,.  The  process  consists  In 
the  addition  of  silicon  in  the  proportion  of  from  2%  (o  5%  to  peajrlitic 
steel,  and  from  3  %  to  S  %  to  marlensitic  steel.  Thi^  process,  while 
retaining  the  ptarlitk  and  niarlensllicstiuclures  respectively,  gre«tlly 
increases  the  breaking  load,  and  the  clastic  limit  which  the  products 
wiill  btar,  while  the  cuntratlion  of  area,  elongation  and  resistance  to 
impact  are  slightly  increased. 

ELASTIC    FLUID    TURBINES. 

Howorth  (CommunlcatlDn  from  Acttengesellschaft 
Der  Maschinefab  tken  Von  Escher  Wyss  and  Co,  of 
Zurich,  Feb»  J4th.  nx»4  — This  invention  relates  to  guide  apparatus 
for  sttam  and  pas  turbines.  In  which  the  blades  are  held  in  place  by 
means  of  grooves  and  locki Oft  rings.  In  guide  apparalits  connitructed 
in  accordance  with  Ihis  Invention  the  blades  are  formed  with  eJctensions 
which  are  inserted  into  grooves  in  the  part  carrying  the  blade  wherein 
they  are  held  by  means  of  a  locking  ring  that  is  let  into  the  said  part 
and  enjiages  in'reccssc*  fonncd  in  the  extension*  of  the  blaf^es.  The 
guide  blades  arc  formed  with  radially  arranged  extensions'  which  are 
adapted  to  be  imcrted  Into  oroove*  in  a  (fisc.  The  extensions  are 
formed  with  recesses  into  which  there  engages  a  li>cking  ring  which  ia 
let  into  one  face  of  the  disc  and  is  composed  of  a  number  of  arc  scjj- 
nienls  attached  by  means  of  screws  to  the  wheel  centre.  This  ring 
ser\e8  to  l<«ep  the  blade  in  position.    In  a  modilication  the  cxteutiioDA 


^-A 


may  be  located  on  the  opposite  side  of  the  blade,  and  in  this  case  the 
-lots%vill  be  situated  in  the  ring  in  Mthich  the  locking  ring  will  be 
inserted.  The  dsawlngashou  a  tront  elevation  of  the  iaTenttun.  and 
dtt] its  thereof. 


nT 
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within  a  casing  communjcatlng  with  the  boiler  ;ind  provided  with  a 
lever  oscillating  on  a  pivot  or  knife-edge,  mounted  on  a  support  tixed 
U>  the  casinj;;  in  combination  with  a  pin-valve  resting  on  the  lever.  A 
spring  bearjv  at  one  end  on  a  fijted  part  of  the  apparatu«,  and  the  other 
end  on  the  end  of  the  pin-valve-rod,  \a  such  a  cnaancr  as  lo  force  the 
pin -valve  to  follow  the  movements  of  ^aid  lever.  The  pin  \*alvc  K 
;K)apted  lo  ctvsiv  a  channel  communicaling  with  thesEeam  ^pace  of  Ihe 
boiler  and  a  cylinder  communicates  with  this  channel,  and  is  provided 
vrith  a  pit-ton  acted  upon  by  a  spring  to  move  it  to  the  t-nd  of  Ihc 
cylinder,  ihe  piston  acting  on  the  feed  water  svipply-cock. 

SCREW-PROPELLED  VESSELS. 

J.  A,  Normand,  F.  E,  Normand.  and  M.  £.  Normand, 
trading  as  Soci^t^  Augustln  Normand  et  Cle»  of  La 
Hav re ,»  France.  J:i"*  ir^.h,  Kjh:]4.  iD.iie  tLomed  lii.der  ihc  Inier- 
national  Conventjon).— This  invention  relkien  lo  screw  -  propel 'ed 
vessels  having  a  screw,  or  screws,  fixed  to  .i  sancle  shafl»  and 
hai^for    its    object    to    obtain    a    better  utilisaiion    or    the    motive 


z^.        ^s 


■^ 


power.  The  principal  feature  of  thiS'  initention  resides  in  forming 
a  smrili  hull  under  the  principal  hulU  lo  which  it  is  connected  by 
conlintious  curvc^,  the  satd  small  hull  having  a  length  and  sharp- 
ness ot  such  a  form  as  to  reduce  to  a  mini  ■  urn  its  resistance 
to  pfopuision.  This  smalter  hull  must  be  suft'icienl^y  wide  and  dcip  '.o 
allow  of  the  rotary  motion  of  the  cranl^s  and  connecting-rod  endj.,  and 
also  when  endoiM^d  hydrnMirarbon  raolon*  are  u*^ed,  snfllcienily  wide  and 
deep  lo  recijvc  the  crank  chamber  of  the  motor.  Thi^  arrangenunt 
diHers  frxtm  any  of  those  previously  tried,  tlie  s-mall  hull  bcmg  made  as 
shortasconipatibe  With  the  desire^  smallness  <ii  width  or  fineness  of  the 
linesofthe  vessel. and  neither  holding  balh-.tnrtr  containing  the  engines 
or  boilers  i's  iransvtrse  dimensions  being  limited  to  what  is  necessary 
to  permit  01  the  propeller-shaft  being  in  the  position  described,  aod  to 
leave  sufficient  space  for  the  rot.^tion  of  the  cranks  and  conotcling-rods 
of  a  motor  of  the  inverted  cylinder  type 
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NEW    PUBUCATIONS. 


NEW   CATALOGUES* 


*  CENTRAL  ELECTRICAL  STATIONS  : 

Their  Design,  Organisation,  and  Management."  By 
Charles  Henry  Wordingham,  A.K.C.  Second 
Edition.    Charles  Griffin  and  Co.  Ltd.    24s.  net. 

Mr.  Wordingham  is  fully,  cognisant  with  the  fact 
that  to  attempt  to  deal  exhaustively  with  central  station 
work  in  one  volume  would  be  a  task  futile  and  impossible, 
for,  as  he  remarks,  no  field  of  engineering  practice 
involves  more  varied  and  numerous  branches  of  science. 
The  writer's  aim  in  the  present  volume  has  been  to  give 
a  comprehensive  account  of  the  problems  which  arise 
in  the  practical  administration  of  central  stations, 
whether  of  a  scientific,  an  engineering,  or  a  commercial 
nature  ;  he  discusses  the  general  principles  of  design 
and  operation,  the  training  desirable  for  an  engineer 
specialising  in  the  branch  of  electrical  engineering,  and 
the  field  he  may  reasonably  expect  to  be  open  to  him. 
In  the  section  devoted  to  central  station  work  as  a 
profession,  the  author  gives  some  sound  advice  on  the 
education  of  the  young  engineer  ;  he  strongly  advocates 
theoretical  training  before  practical,  and  objects  to  the 
students  specialising  too  soon.  The  establishment  of  a 
central  station,  is  amply  discussed,  the  author  then 
deals  successively  with  systems  of  supply;  the  choice 
of  a  site  for  the  generating  station  ;  architectural  features 
of  generating  and  transforming  stations  ;  choice  of  size 
and  type  of  plant  and  general  design  of  station  ;  boilers, 
systems  of  drmight  and  economy  of  waste  heat ;  methods 
of  firing  boilers  ;  coal  handling,  weighing  and  storing  ; 
the  feeding  of  boilers ;  the  transmission  of  steam  ; 
generators ;  condensing  appliances ;  switching  gear, 
instruments,  and  electrical  connections ;  distributing 
mains — drawing-in  systems,  built-in  systems,  various 
dielectrics,  insulation  resistance  and  cost ;  distributing 
networks  ;  service  mains  and  feeders  ;  testing  of  mains  ; 
recording  the  laying  of  mains  ;  meters  and  appliances 
on  consumers'  premises ;  standardising  and  testing 
laboratory  ;  secondary  batteries ;  street  lighting  ;  the 
cost  of  production  ;  methods  of  charging  regulations  of 
consumers'  installations  ;  general  organisation  of  a  central 
station  ;  the  generating  station  ;  the  mains  department ; 
the  installation  department,  the  standardising  depart- 
ment ;  the  drawing  office  ;  the  clerical  department ;  the 
consumer  ;  the  routine  of  main  laying.  The  work  is 
profusely  illustrated,  including  a  number  of  folding 
ground  plans  and  specimens  of  the  various  cards,  forms 
and  sheets  designed  for  use  in  the  clerical  department, 
the  organisation  of  which  is  carefully  detailed. 

SMITHSONIAN  INSTITUTION   REPORT. 

Annual  Report  of  the  Board  of  Regents,  showing  the 
Operations,  Expenditures,  and  Condition  of  the 
Institution  for  the  year  ending  June  30th,  1903. 
Washington  :  The  Government  Printing  Office,  1904. 

The  recently  issued  annual  report  of  the  Smithsonian 
Institution  is  a  production  upon  which  the  authorities  are 
to  be  heartily  congratulated  ;  the  greatest  care  appears  to 
have  been  expended  upon  the  volume,  and  the  illustra- 
tions and  jetterpress  attain  to  a  high  standard  of  excellence. 
Following  the  secretary's  collective  statement  of  the 
year's  transactions,  among  the  more  detailed  accounts  of 
investigations  or  discoveries  by  those  who  were  directly 
responsible  for  the  researches  will  be  found  much  that  is 
of  permanent  interest  to  the  engineer,  notably  the  articles 
on  radium,  lerial  navigation,  the  electric  furnace,  high- 
speed electric  interurbtan  railways,  and  the  Marienfelde 
Zossen  high-speed  electric  railway  trials,  while  Professor 
W.  F.  Durand  contributes  a  scholarly  appreciation  of  that 
eminent  scientist  and  engineer,  the  late  Robert  Henry 
Thurston. 


Meitn.  Hartley  and  Sogden,  Ltd^  of  Atlas  Works, 
Halifax,  have  issued  a  new  illustrated  price  list  of  the 
firm's  low-pressure  steam  boilers ;  riveted  hi^- 
pressure  steam  boilers  and  cylinder  ;  steam  heaters ; 
independent  hot  water  boilers  ;  hot  water  boflers  for 
brickwork  setting;  range  boilers,;  steam  jadceted 
pans  and  ovens  ;  furnace  pans  and  foundry  ladie«  ; 
hot  water  pipes  and  valves  ;  cast-iron  sectional  boilers ; 
radiators  and  fittings.  Amongst  the  firm's  specialities 
particular  attention  is  called  to  the  <*Savile"  boiler, 
specially  designed  for  heating  water  for  domestic 
supply  in  hotels,  clubs  and  country  houses  ;  and  to 
the  cast-iron  "  White  Rose  "  Sectional  Boiler  for  low- 
pressure  steam  heating. 

A  neat  little  booklet  printed  in  two  colours  on  art  paper, 
and  devoted  to  an  enumeration  of  the  firm's  specialities, 
has  been  issued  by  Messrs.  Zeitz  and  Co.,  of  21,  Lime 
Street,  E.C.,  manufacturers  of  high-grade  steel,  files 
and  tools. 

Messrs.  Kramos,  Ltd.*  Bath.    Price  list  No  3  describes 

and  illustrates  the  Kramos  Patent  Electrical  Resistance 
Pieces. 

Messrs*  Ferranti*  Ltd.*  Hotlinwood,  Lanci.  Catalogue 
No.  7  is  devoted  to  current  transformers  for  ammeters, 
power  factor  indicators,  relays,  and  indicati:ig  watt- 
meters. Catalogue  No.  13  is  a  price  list  of  alternating 
current  ammeters.  Our  attention  is  particularly  drawn 
to  the  fact  that  the  ammeter  is  of  the  induction  pattern, 
the  only  moving  part  being  a  small  aluminium  disc. 
A  special  feature  is  its  long  open  scale. 

Messrs.  Herbert  Morris  and  Bastert,  Ltd.,  Empress 
Works,  Loughlx)rough.  Book  43  describes  and  illus- 
trates h.m.b.  spur  gear  pulley  blocks,  travelling  pulley 
blocks,  overhead  runaways,  hand  overhead  cranes, 
and  electric  overhead  cranes.  Attention  is  specialty 
directed  to  the  1904  pattern  of  Class  44  electric  crane, 
of  which  we  note  fuller  particulars  are  ^ven  in  l)ook47. 


MEETINGS  FOR  THE  ENSUING   WEEK. 

Friday.  Feb.  17. — Geological  Society :  Anniversary  Meetinis,  8  pjn. — 
Chamber  of  Shipping :  Meeting,  Cannon  StreetHoCd,  ii ; 
Dinner,  Hotel  Metropole,  7  pjn.— Royal  Institatioo,9  i>.m. : 
Paper,  "High-Power  Microscopy,"  Mr.  J.  W.  Gordoo.— 
North-East  Coast  Institution  of  Engineers  and  ShlplmUdcra, 
Newcastie.— Institution  of  Mechanical  En^neers,  Storey 'a 
Gate,  S.W.  8  p.m. :  Annual  General  Meeting.  Adjoomed 
discussion  on  American  Visit :  Paper,  "  The  Strength  of 
Columns."  Professor  W.  E.  Lilley. 

Saturday,  Feb.  18.— Glasgow  Technical  Society,  7.30 :  "  High  Speed 
Tool  Steels  from  the  Users'  Point  of  View."  Mr.  S.  H. 
Robertson.— Staffordshire  Iron  and  Steel  Institute  :  ••  The 
Microstructure  of  Cast  Iron,"  Mr.  D.  F.  Hudson.— Institu- 
tion of  Electrical  Engineers:  Students  Meeting,  Paper. 
"Notes  on  the  Construction  of  Large  Telephone  Sqnip- 
ments,*'  by  Mr.  A.  L.  Stanton. 

Monday,  Feb.  20.— Society  of  Arts,  8  p.m. :  "  Internal  Combnatlon 
Engines,"  Mr.  Dugald  Clerk.— Institute  of  Marine  Engineers, 
Stratford,  8  p.m. 

Tuesday,  Feb.  21.— Thomas  Binney  Institute,  8.30  :  Paper,  **  Modem 
Business  :  its  Methods  and  Mistakes,"  Mr.  G.  C.  Rickett.M.P. 

Wednesday,  Feb.  23.— Society  of  Arts,  8  p.m. :  Liverpool  Engineer. 
ing  Society,  Paper,  "Sundry  Practical  Notes  on  Dock 
Construction,"  Mr.  Fielden  Sutcliffe.— Geological  Society 
of  London,  8  p.m. 

Thursday,  Feb.  23.  —  Institution  of  Electrical  En^neera,  Great 
George  Street,  S.W.,  8  p.m.— Royal  Institution,  5  p.m. :  Paper. 
"  Recent  Work  of  the  Geological  Society/*  Mr.  J.  H.  Tteali.— 
Royal  Society,  4.30  pjn.— Dundee  Institute  of  Engineers : 
Paper,  "  IntcmaUy  Fired  Boilers,"  Mr.  R  F.  Sturroci. 

Friday,  Feb.  24.— Manchester  Motor  Show  Openik- Edinbonth  Motor 
Show  Opens.  —  Royal  8ociet>',  9  p.m. :  Paper,  **  FangL'* 
Professor  H.  Marshall  Ward.— Physical  Society.— Blactco- 
Harmonic  Smoker,  Holbom  Restaorant,  Ladles'^N^t 
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HE  question  of  under-ground 
hoisting  in  deep-level  mines  is 
one  which  is  being  freely 
discussed  just  now  by  the 
mining  engineers  ot  the  Rand, 
and  there  apf>ears  to  he  not  a 
little  difference  of  opinion  as  to  Ihe  best  method 
of  setting  about  it.  The  economical  handling 
of  ore  in  inclines  sunk  from  an  underground 
horizon  and  pei  forming  functions  comple- 
mentary to  main  vertical  shafts  has  exercised 
the  mind  of  Mn  G,  A,  Denny,  to  a  considerable 
extent,  and  his  conclusions  recently  given  at 
a  meeting  of  the  South  African  .Association  ol 
Engineers  were  entirely  in  favour  of  conveyor 
belts.  In  the  majority  of  mines  with  banket 
reefs  lying  at  a  depth  of  3,500  ft.  it  seems 
unlikely  that  inclinations  of  more  than  20  dug, 
will  have  to  be  dealt  with»  while,  according 
to  Mr,  Denny,  the  practical  angle  to  which  a 
conveyor  belt  can  be  run  on  the  usual  troughing 
idler  scheme  is  little  more  than  20  deg„  the 
maximum  under  the  most  favourable  con- 
ditions being  23  deg.  Schemes  are  on  foot 
which  contemplate  the  use  of  conveyor  belts 
up  to  angles  of  45  deg.,  but  in  this  case  before 
the  inclination  is  reached  a  belt  similar  in  all 
respects  to  the  conveyor  and  travelling  at  the 
same  speed,  makes  contact  with  it,  causing  the 
fragments  of  ore  to  be  firmly  held  bet^veen 
the  belts.  Such  an  arrangement  has  been 
patented  by  Mr\   B.   H.  Norton.     ^Mr.  Denny, 


however,  has  appaiently  contined  his  attention 
to  belts  intended  for  the  less  severe  gradients, 
and  in  the  paper  alluded  to,  he  described  a 
plant  with  three  belts  figured  on  the  require- 
ments of  a  200  stamp  mill,  which  it  is  assumed 
would  require  1,600  tons  of  ore  to  be  dehvered 
at  surface  per  day  to  feed  it  with  1,200  tons  of 
sorted  rock ;  plus  the  tormage  of  vi^aste  n>ck, 
which  is  kept  separate  from  the  mill  rock,  and 
is  separately  disposed  of  at  the  surface. 


MR.    EDWARD    PRITCHARD    MARTIX. 

Who  has  just  been  elected  President  of  the  Institution 
of  Mechanical  Engineers  (sec  page  427), 
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The  daily  tot<il  to  be  dealt  with  by  the  three 
belts  was  estimated  at  1,750  tonSj  and  for 
this  a  belt  26  in.  in  width  was  proposed,  capable 
■of  easily  handUng  70  to  80  tons  per  hour,  at  a 
belt  speed  of  250  feet  per  minute.  Calculating 
the  problem  out  on  a  basis  of  35  tons  per  hour 
as  being  nearer  the  actual  conditions,  the  power 
required  was  estimated  at  12-5  h.p,,  on  the 
maker  s  formulae,  and  14-5  h.p,  on  the  general 
formulae  applicable  to  this  class  of  problem. 


There  is  not,  according  to  Mr,  J,  A.  Vaughan, 
a  great  deal  of  published  infoiTnation  regarding 
the  work  performed  by  conveyor  belts.  To 
the  Mechanical  Engineers'  Association  of  the 
Witwater^rand  a  few  months  ago,  Mr.  E. 
Farrar  gave  some  interesting  and  instructive 
notes  on  an  installation  of  Belt  Conveyors  at 
the  Van  Ryn  G.  M,  Estate,  One  belt  carried 
142,800  lb,  of  rock  per  hour  igg  ft.  hoiizontally 
and  raised  it  48-5  ft.  Power,  including  motor 
losses,  =  8' 1 1  h,p.  Efficiency  estimated  on 
the  vertical  lift==4ji2  per  cent.  Empty  belt 
took  3-69  h.p.  The  other  belt  carried  177,856  lb, 
of  rock  per  hour  497*5  ft.  horizontally  and  raised 
it  25-5  ft.  Power,  including  motor  losses,  = 
8*47  h.p.  Efficiency  estimated  on  the  vertical 
2  Uft— 7^04  per  cent.  The  empty  belt  took 
2*94  h.p.  or  perhaps  40  per  cent,  efficiency  allow- 
ing for  the  driving  of  the  travelling  '*  tipper." 
Naturally  there  has  been  a  good  deal  of  discus- 
sion as  to  the  relative  stiength  of  conveyor 
belts.  :Mr,  Vaughan  calculated  that  the  belt 
per  I  lb.  a  foot  has  a  breaking  load  of  about 
7,200  lb.  Chain  has  a  breaking  load  of  about 
6,600  lb.,  hemp  rope,  22,000  lb.,  and  best 
plough  steel  wire  rope,  say,  65,000  lb.  Whereas 
ropes  and  chains  need  a  skip  or  bucket  to 
carry  the  load,  constituting  extra  weight  to  be 
carried,  the  belt  is,  of  course,  its  own  bucket. 


tioned  that  at  the  K night *s  Deep,  they  installed 
a  conveyor  belt  for  handling  sands,  tailings 
and  %vaste  rock  from  the  so  ting  house,  and 
found,  operating  on  rock  alone,  the  inchnation 
of  20  degrees  w^as  a  Irttle  bit  steep.  There  was 
trouble  when  a  piece  of  rock  of  a  more  or  less 
symmetrical  formation  got  on  to  the  belt, 
as  it  w^as  apt  to  roll,  and  it  was  '*  exciting  at 
times.*'  The  rocks  would  get  half  way  up  the 
belt  and  w^ould  then  start  rolling  down  and 
dy  off,  and  it  was  found  necessary  to  lower  the 
inclination  a  little.  Othei  criticisms  were 
raised  by  Mr.  J.  G,  Lawn,  who  considered  that 
the  problem  was  largely  a  matter  of  angle.  If 
the  latter  was  fairly  considerable  say  20  deg,,  or 
anything  above  that,  he  thought  a  good  many 
mining  engineers  would  be  satisfied  with 
the  skip  as  being  the  best  appliance  to  use, 
especially  as  they  could  choose  from  an  almost 
endless  variety  of  modifications,  of  either  con- 
tinuous haulage,  an  endless  rope,  an  aerial 
haulage.  If  the  angle  of  the  shaft  exceeded 
20  deg.,  he  would  be  inclined  to  put  in  skips. 
At  the  lower  angles  mentioned  as  obtaining 
in  some  of  the  deep  level  properties  of  the 
Rard,  such  as  6  or  7  deg,,  he  would  be  inclined 
to  one  of  the  endless  rope  systems  which  ha%^e 
been  brought  to  such  perfection  in  the  North 
of  England  and  on  the  Continent  of  Europe. 
For  intermediate  angles,  a  s)^tem  of  aerial 
haulage  w^ould  be  woith  considering.  Electric 
traction  might  also  render  useful  service  in 
this  connection. 


All  this,  however,  did  not  convince  Mr. 
Denny,  w^ho  claimed  that  during  the  last  three 
years  mining  engineers  on  the  Rand  have  had 
a  good  opportunity  of  ascertaining  the  cost 
of  maintenance  and  labour  in  connection  with 
belt  systems,  and  of  satisfying  themselves  that 
the  costs  are  low. 


As    illustrating   the    difficulties    encountered         Mr.  Axel  Orling,  whose   inventions   in    con- 

in  the  use  of  this  form  of  conveyor,  one  speaker     nection  with  the  Armstrong-Orling  system  of 

.at   this  meeting  {Mr.  A.   W.   K.   Peirce)  men-     wireless  telegraphy  w^ere  dealt  with  in  our  issue 


p 


394 


of  November  ist,  1902,  is  a  Swede,  having  been 
born  at  Stockholm  in  1870.  This  fact,  as  well 
as  the  part  played  by  the  young  inventor 
in  the  development  of  wreless  telegraphy,  has 
induced  our  enterprising  Swedish  contemporary 
Affarsvarlden  to  devote  considerable  attention  to 
Mr.  Orling's  work,  and  we  are  indebted  to  the 
editor  of  that  jouma!  for  the  accompanying 
photo,  Mr.  Orling  studied  in  the  United  States 
under  Cabot,  and  there  constructed  his  electrical 
gas  lighter.  In  iSi}0  he  came  over  to  England, 
and  since  1895  has  been  associated  with  Mr. 
Armstrong,  with  the  exception  of  the  year  1897, 
when  he  went  over  to  Stockhohn  to  demonstrate 
an  invention  connected  with  the  guiding  of 
torpedoes*  ilr,  Orling  has  devoted  a  great  deal 
of  attention  to  the  s'udy  of  mechanics.  His 
patents  number  not  less  than  150,  most  of  them, 
however,  being  for  electrical  contrivances. 
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A    NEW    PORTRAIT    OF    THE    SWEnrSH     IXVEXTOR, 
MR,   AXEL    ORLING. 


Mr.  Alexander  E,Outerbridge»Jun.,  of  Messrs. 
William  Sellers  and  Co.,  Philadelphia,  has  been 
telling  the  American  Academy  of  Political 
and  Social  Science  what  he  knows  about  special- 
isation in  manufacture,  and  his  paper,  which 
Ues  before  us,  summarises  very  well  the  benefits 
of  a  system  which  has  been  widely  adopted 
in  America  and  is  generally  extolled.  We  find 
the  manufacturer  prone  to  select  some  article 
or  product  for  which  there  is  a  heavy  or  a 
constant  demand.  He  will  then,  by  devoting 
himself  and  his  capital  to  its  development, 
so  reduce  the  cost  of  production  as  to  secure 
at  least  partial  control  of  the  trade.  This 
implies  a  complete  equipment  of  the  most 
modern  machinery — hence  the  scrap-heap  which 
looms  so  largely  in  American  industrial  affairs. 
Mr.  Outerbridge  remarks  that  the  secret  of 
success  in  manufacturing  lies  largely  in  con- 
centration ot  effort  and  the  development  ol 
plant  to  the  highest  degree,  so  that  a  superior 
product  may  he  turned  out  at  a  minimum 
cost.  This  will  be  readily  conceded,  but  it 
would  appear  that  at  times  even  our  American 
friends  discover  sundry  inherent  draw^backs 
in  the  plan  of  carrying  all  one's  eggs  in  a  single 
basket.  The  danger  of  over-production  in  this 
modern  system  of  specialisation  is  one  of 
which  there  have  been  many  evidences  of 
late.  Again,  to  quote  Mr.  Outerbridge  :  **  An 
establishment  may  have  its  capital  tied  up  m 
a  complete  outfit  of  machinery,  designed  to 
j>roduce  one  article  at  the  lowest  cost,  for  which 
there  may  be  a  constant  demand  at  a  remuner- 
ative price.  Then  an  ingenious  inventor  may 
design  a  new  machine,  or  devise  a  new  method 
of  manufacture,  which  will,  perhaps,  produce 
better  goods  at  far  lower  cost,  and  the  utility 
of  the  old  plant  is  at  once  destroyed.  Its  costly 
machinery  may  be  of  little  or  no  value  for  any 
other  purpose,  and  su  a  hitherto  profitable 
industry  may  be  wiped  out  of  existence  at 
one  fell  swoop.  This  is  not  an  imaginary"  state* 
ment;  the  author  iupports  it  by  numerous 
tacts. 
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At  a  meeting  held  at  the  Hotel  Cecil  under  the 
auspices  of  the  National  Electrical  Jlaniifactt^rerB* 
Association,  it  was  decided  to  hold  a  general  electrical 
exhibition  ;  this  will  probably  be  held  at  Olympia  or 
the  Crystal  Palace  in  October. 

Mr,  G.  H.  Stanley,  A.R.S,M.,  Ihe  Demonstrator 
in  Metallurgy  and  Surveying  of  Armstrong  College. 
Newcastle-upon-Tyne,  has  been  elected  to  the 
Professorship  of  Metallurg>^  in  the  Technical  Insti- 
tute,   Johannejiburg. 

Mr.  T.  W.  Sheffield.  A.M.LE.E.,  A.M.I.Mech.E..  has 
favoured  us  with  a  copy  of  hi,i  useful  and  valuable 
paper  on  "  Safety  Devices  for  Electric  Tramways." 
It  is  a  suggestive  survey,  wnich  should  be  in  the 
liands  of  all  tramway  managers. 

The  centenary  of  the  establishment  of  the  works  of 
Rylantls  Brothers.  Ltd.,  wire  manufacturers,  of  War- 
rington, was  recently  celebrated  by  a  dinner  to  the 
employees.  The  busnuess,  which  was  founded  by  John 
and   WilUam    Hy lands    in    1619. 

We  are  desired  to  call  attention  to  the  fact  that, 
as  the  new  locomotiye  works  ol  the  Avonside  Engine 
Compajjy,  Bristol,  are  practically  completed,  the  whole 
ol  the  business  will  be  conducted  from  the  new  works, 
and  that  their  address  on  and  after  February  27th, 
will  be  Avonside  Engme  Works.  Fishponds,  Bristol. 

Towards  a  ?um  of  ^170,000,  require<l  as  an  establish- 
ment fund,  for  the  new  l^niversity  of  Sheftield,  Mr. 
Edgar  Allen  has  offered  £10.000,  if  four  others  will 
subscribe  £10.000  each  towards  the  £57,000  required 
to  complete  this  sum.  As  an  alternative,  he  offers 
^5.000.  if  nine  others  will  contribute  a  similar  sum. 

The  Council  of  University  College,  London,  in  accept- 
ing with  much  regret  the*  resignation  of  Professor 
L.  F«  Vernon-Harcourt  of  his  office  of  Professor  of 
Civil  Engineering  and  Surveying,  referrc^l  to  their 
high  appreciation  of  the  services  he  has  rendered  to 
the  college  during  his  long  connection  with  it.  and^to 
the  distinction  he  has  conferred  upon  the  chair. 

Mr.  Frank  McClean,  the  well-known  engineer, 
made  large  bequests  to  educational  bodies.  To 
the  University  of  Birmingham  he  left  £5,000  to  be 
applied  in  the  department  of  physical  science,  and  to 
Cambridge  £5,000  to  be  expended  in  improving  the 
instrumental  equipment  of  the  Newall  Observatory. 
His  other  bequests  to  scientific  bodies  included  the 
Royal  Society.  £2,000 ;  Royal  Institution,  £2,000 ; 
and   Royal  Astronomical  Society,   £2,000. 
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The  carriage  body  is  4S  (t,  4  m-  long  outside,  and  is 
divided  into  three  compartments:  Third-class  non- 
smokingp  next  to  engine,  19  ft.  loj  in.  long  ;  a  third- 
class  smoking  compartment.  14  ft.  loj  in,  long  :  and 
a  lugage  and  guard's  compartment  at  the  end  6  ft.  S  in. 
long. 

A  vestibule  is  placed  at  the  end,  next  to  the  engine* 
also  at  the  luggage  compartment.  Ordinary  hinged 
doors,  opening  inward?,  are  placed  on  the  side  of  the 
body,  and  shding  doors  are  arranged  in  the  passenger 
and  guard's  compartments.  The  passenger  compart- 
ments are  finished  in  teak,  the  seats  being  arranged 
bacK  to  back,  with  a  gangway  down  the  centre.  Seating 
accommodation,  thirty*two  non-smoking  and  twenty- 
four  smoking  :  ventilation  is  provided  over  each  mndow 
and  in  the  roof  ;  entrance  to  the  car  is  ellected  by  the 
end  vestibule,  leading  to  the  non-smoking  and  the 
smoking  compartments,  respectively. 

The  car  nnderframe  is  constructed  of  steel,  and  is 
carried  at  one  end  by  a  four-wheel  carriage  bogie,  with 
8  ft.  wheel  base,  and  5  ft.  6  in.  wheels  ;  the  other  end 
of  the  car.  which  is  supported  on  the  engine  bogie, 
is  cushioned  with  India  rubber  pads.  The  vacuum 
automatic  brake  is  provided  with  a  hand  brake  on 
the  carriage  and  engine  in  addition.  The  cars  are 
htted  with  Stone*s  system  of  electric  lighting.  The 
steam  regulator,  reversing  gear,  whistle,  vacuum,  and 
hand-brakes  are  worked  by  the  driver  from  either  end. 
and  the  guard  can  commtmicate  with  the  driver  by 
means  of  electric  bells. 

The  Coal  Tax. 

Since  Bndget  proposals  cannot  be  anticipated, 
the  Chancellor  of  tl{?^fi!tcnequer  was  able  to  afford 
lit#^  satisfaction  to  the  infiuential  deputation  of  coal 
miners  who'waited  upon  him  at  the  Treasury  la^^fweek 
to  urge  the  removal  of  the  Coal  tax.  The  members 
were  assured  that  their  representations  would  receive 
**  proper  consideration,"  which  one  might  presume 
wa?  a  foregone  conclusion,  but  no  inference  %'as  to  be 
drawn  as  to  the  decision  of  the  Chancellor  of  the 
Exchequer  in  the  matter  or  that  of  the  Government. 
The  objections  raised  by  the  deputation  were  certainly 
formidablo*  Mr.  Watts  Morgan  (South  Wales)  called 
attention  to?  the  large  amount  of  distress  which  had 
existed  in  Cdamorgan  owing  to  colliers  being  out 
of  work.  li»?  urged  that  the  mining  industry  of  this 
country'  might  be  untrammelled,  since  those  who  were 
engaged  in  it  haul  already  enough  to  do  to  meet 
foreign  competition*  One  of  the  other  speakers — 
Mr,  J.  W.  Taylor,  of  Durham — said  that  in  Durtiam 
and  Northumberland,  and  particulariy  in  the  latter 
county,  the  prices  of  coal  had  fallen  with  the  unpo- 


sition  of  the  tax,  so  as  to  make  a  difference  of  63,  5d, 
in  every  sovereign  earned  by  the  worker.  Keen 
competition  in  the  sale  of  coal  between  difierent 
countries.  H  not  affecting  the  volume  of  trade,  had  a 
very  injurious  effect  upon  the  prices  realised  ;  and 
as  the  average  sellmg  price  regulated  wages  the  worker 
suffered  from  any  decrease  in  price.  Consular  reports 
and  the  Royal  Commission  report  furnished  additional 
arguments  against  the  tax.  The  deputation  hoped 
that  Mr,  Chamberlain's  open  mind  would  lead  him 
to  give  the  relief  asked.  Mr.  Austen  Chamberlain  made 
it  quite  clear  however  that  nothing  can  be  stated  as 
to  the  Government's  propositions  for  the  next  fmancial 
\'ear  nntil  his  Bndget  statement  is  firthcoming  in 
the  House  of  Commons, 

The  Telephone  Question, 

Considerable  interest  has  been  manifested  in  the 
statement  that  an  agreement  has  been  made  between 
the  Postmaster-General  and  the  National  Telephone 
Company,  Limitet!.  for  the  acquisition  of  the  business 
of  the  company  by  the  State.  It  will  thus  be  seen 
that  aniother  phase  of  what  is  known  as  the  telephone 
question — which  has  already  been  dealt  with  very 
extensively  in  Page's  Weekly,  under  the  heading  of 
Questions  of  the  Day.  has  presented  itself,  and  that  an 
important  step  has  been  taken  in  the  evohition  of  the 
telephone  business  in  this  countr\\ 

A  Heavier  Standard  Rail  on  the  North  Western 
Railway. 

Lord  Stalbridge,  in  the  course  of  his  remarks  as  chair- 
man at  the  half-yearly  meeting  of  shareholders  of  the 
London  and  North- Western  Hail  way  Company,  said 
he  had  every  reason  to  believe  that  the  expenses 
of  relaying  had  reached  the  higUesl  point  and  that  for 
the  future  there  would  not  be  an  increase.  They 
proposed  to  relay  with  a  heavier  standard  rail;  the 
weight  of  the  new  rail  would  be  95  lb.  per  yard.  In 
locomotive  power  considerable  saving  was  exhibitea^ 
greatly  owing  to  the  more  powerful  engines  wnich  had 
been  built,  as  well  as,  of  course,  to  the  reduced  mileage 
of  the  goods  trains.  A  large  diminution  was  also 
shown  in  engine  mileage^  owing,  among  other  causes, 
to  the  additional  power  of  the  engines,  so  that  one 
engine  only  was  required  where  two  were  needed 
he  fore. 

^-- T 

The  late  Mr.  John  Henry  .\ustin.  of  the  firm  of 
John  H,  Austin  and  Co..  iron  and  steel  merchants* 
6r  and  62.  Gracechurch  Street,  London,  E.C.,  left 
property  valued  at  £80,734  gross. 
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SEW   BOX  JIG   BY    KDWARD   G.    HEKBERT|    LTD. 

Spherical  Metallc  Packing, 

Redford's    patent    metallic    packing,    of    ^^hich    a 

section   is  shown  herewith,  is  entirely  sell-adjusting. 

It  does  not  require  a  GtufhBg  box,  but  can  with  equaJ 

facility  be  fixed  in  existing  boxes.     If  the  rod  is  out 

of  alignment,  the  spheres  move  freely  one  within  th^ 

other,,  in.  the  form  of  a  bail  and  socket  joint,  so  that  the 

special    bronze    an  ti- friction    metal    packing    pieces 

endure  no  stresses  from  tliis  cause.     The  illustration 

shows  the  packing   hxed   inside  an   existing   stuOiug 

box.     When  lixeii  it  is  fully  open   to  view,  and  can 

be  seen  yielding  gently  to  every  motion  of  the  rod. 

and  at  the  same  time  rotating  under  all  condilions  of 

pressures.    The  only  pressure  on  the  rod  is  that  exerted 

by   the  light   springs   round    the   bronze*  an  ti- friction 

metal  pieces.     This,   the  makers    inform   us.   is  only 

about  *5  to  1  lb.  per  square  inch  surface  contact.      It 

therefore   leduces    the   friction    to   a    minimum,    the 

pressure  being  the  same  under  all  loads  and  steam 

pressures. 

The  lubrication  employ^  keeps  the  rod  surrounded 
with  oil  ia  the  space  left  in  the  cover  for  the  vibration 
of  the  rod.  This  oil,  being  away  from  the  heat  of  the 
cylinders  and  steam  prevents  carbonisation  through 
high   temperatures  and  saper-hcated   steam. 

Among  other  advantages  claimed  for  this  arrangement 
are  saving  of  oil,  constant  automatic  lubrication  of  the 
rod,  cleanly  appearance,  and  a  minimum  of  attention 
required. 

The  packing  is  manufactured  by  the  Spherical 
MetalUc  Packing  and  Engineering  Company,  of 
Manchester. 

A  NaoMiie  Tool  Accessory^ 

Messrs.  Edward  G.  Herbert,  Ltd..  of  Manchester, 
have  just  adde<l  to  their  nmchine  tool  accessories  a 


new  series  of  Tee  blocks  and  box  jig»>  Otat  oC  th 
latter^useful  adjmitts  to  drilling  and  planing  mac 
etc.,  is  illustrated  herewith.  By  the  use  ol  the 
jigs  holes  can  be  drilled  or  surfaces  machined  on  five 
different  sides  of  an  object  at  one  settmg.  Besides 
saving  a  number  of  settings,  this  ensures  that  all  the 
holes  and  surfaces  are  square  or  parallel  to  each  other.^ 

New  Cables, 

Scarcity  of  rubber,  and  the  consequent  high  price 
of  rubber  cables,  has  tended  to  the  purchase  of  inferior 
and  foreign  rubber  cables,  which,  although  at  lew- 
cost  in  the  first  case,  have  frequently  proved  event nally 
to  l^  the  most  expentive.  Those  who  have  in  the 
past  been  compelled  by  competition  and  other  cir- 
cumstances to  purchase  such  cables,  will  be  interested 
to  hear  that  Messrs.  W.  T.  Glover  and  Co.,  Ltd.,  of 
Manchester,  have  now  placed  upon  the  market  a 
second  quahty  of  low  price  rubber  cables,  which  they 
recommend  in  cases  where  moderate  insolation 
combined  with  good  mechanical  properties  suffice, 
and  where  the  conditions  do  not  require  a  permanent 
maintenance  of  high  elasticity  of  the  dielectric.  Ibis 
second  quahty  of  cables  in  entitled  '*  N'o*i-Ass€x:ia- 
tion/*  The  first  quality  bear  the  familiar  title  **  Asso- 
ciation *'  cabler,  and  are  made  as  hitherto  to  the 
standard  agreed  upon  by  the  Cable  Makers*  Associa- 
lion. 

An  office  lias  been  opened  at  26,  Victoria -street 
S  W.,  by  Messrs.  John  M.  Henderson  and  Co..  engineers, 
Ijoikr  makers,  and  ironfoumlers,  cf  Aberdeen. 


RED  ford's  P-^TEXT   METALLIC   PACKING 


The  turbine  sets  arc  designed  for  an  output  of  250  kw.  at  460  volts,  ttie  speed  bein^  3,000 
r.p.m.  Both  turbines  exhaust  into  one  condenser,  and  arrangements  are  also  made  so  that  if 
necessary  the  turbines  can  exhaust  to  atmosphere. 

The  air  pump  is  of  the  **  Edwards"  type  of  the  Brush  Electrical  Engineering  Company's 
manufacture^  and  t>oth  it  and  t!ic  circulating  pump  are  rope  driven  by  motors  bracketed  to 
the  wail  on  the  engine  room  Hoor  level.  This  is  to  obviate  any  possibility  of  the  motors  being 
damaged  if  the  condenser  pit  were  Hooded.  At  the  recent  oltficTat  trials  the  following  steam 
consumptions  at  full  load  were  obtained:  ttie  turbine  at  the  time  the  test  was  taken  was  doing 
252  kw.  ;  speed  being  3,000  kw. ;  steam  pressure  150  lb-  ;  superheat  liii  deg.  F.  ;  vacuum  obtained 
2^ '5  in.,  and  barometer  30* J5  in.  Under  these  conditions  the  water  consumption  per  kw, 
hour  was  19*9  lb. 
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FIG.    I,      FOUR-CYLINDER    14-H.P.    F.   AND    B,   MARIS^E    MOTOR   WITH    KEVEHSING   GEAR» 
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MITCH  AM     MOTOR    COMPANY. 

JTit?  *'  F  and  B  ''  marine  motor  is  the  s|)cciality  o! 
this  company.  It  is  of  the  two-cycle  type,  and  ftg.  t 
Hhows  a  four-cylinder  14  h.p.  motor,  litte^l  with  re- 
vemng  gear.  A  feature  ot  ihc  frame  is  that  all  the 
openings  are  large,  making  the  whole  of  the  parts 
accessible,  while  the  cylinder  head  is  water- jacketed, 
and  is  a  perfect  continuation  of  the  cylinder  itself, 
i»o  that  when  it  is  removetl  the  piston  can  lie  immediately 
withdrawn  from  the  cylinder.  The  peculiar  form  of 
the  inner  surface  of  the  cylinder  head  gives  a  superior 
hring  chamtwr,  and  the  cylinder  is  so  constructeti  that 
the  exhaust  ports  open  appreciably  earlier  than  the 
intake  ports.  A  special  feature  is  the  ignitor,  tl riven 
by  a  shaft  passing  through  the  motor  shell  and  operated 
by  gears.  It  is  claimed  that  it  gives  perfect  antl  in- 
stantaneous ignition,  and  that  no  "cranking  up** 
is  reipnred.  A  speed  lever  has  been  designed  to  pro- 
duce the  spark  with  the  piston  at  the  top  of  the  stroke, 
and    facilitate    advance    sparking. 

The  ignitor  plug  contains  the  entire  ignilor  mechanism 
except  the  driving  parts.  This  plug  is  ground  into  the 
cylinder  head  held  in  place  by  four  nuts  on  four  studs. 
If  at  any  time  it  is  desirable  to  examine  the  electrodes, 
the  removal  of  the  four  nuts  enables  the  plug  to  be  taken 
outi  Jnd  the  spark  tested,  without  in  any  way  disturbing 
the  adjustment  01  any  of  (he  parts.  The  Mitcham 
Company    use    ,\    vaporiser    of    special    design    which 


operates  only  as  the  motor  runs,  feeding  a  charge  with 
every  upward  stroke  of  the  piston,  and  closing  with 
every  downward  stroke  shutting  oil  the  fuel  entirely 
during  explosion. 

Ill  the  larger  multi -cylinder  motors  a  throttle  is  provided 
wheieby all  the v*iporiscrs  citn be regidated simultaneously. 

In  combination  with  the  ignitor,  this  throttle  gives  the 
machine  a  speed  range  which  is  said  to  render  it  perfectly 
crmtroUable,  thus  overcoming  one  of  the  most  serious 
objections  to  the  old  pattern  motor.  The  2-h.  p.  motor 
is  claimed  to  have  a  speed  range  {varyinjj  with  si/e  and 
style  of  hull)  of  from  about  *4  miles  per  hour  down  to  1 
mile  per  hour  or  less,  and  the  speed  can,  it  is  said,  be 
adjusted  from  one  extreme  to  the  other  without  stopping 
the  motor. 

The  Mitcham  Company  have  made  a  special  feature 
of  standardising  all  parts,  in  order  to  make  them 
interchangeable. 

HOXICR    KMQlNKCRIilQ    COMPANY. 

The  "  Argylls  "'  cars  atlracud  ;i  \;o<¥\  deal  of  atten 
tion  at  Olympia.  The  exhibit  consisted  of  Jive  cars, 
a  chassis,  a  dehvery  van,  and  several  examples  of  detail 
parts  showing  the  improvements  intro<luced  by  this 
lirm  for  this  year. 

Fig.  5  shows  a  24-h.p.  four-cylintler  .Vrgyll  chassis. 
It  is  fitted  with  a  new  patent  automatic  combined 
carburetter  and  governor.  This  carburretter  depends 
for  its  action  on  a  supply  of  petrol  lieing  provided  to 
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each   cylinflcr   by   a   Hmall   pump   operalevl    by   means 
of  the  suction  of  the  engine  itself. 

The  frame  of  the  chassis  is  especially  heavy  and 
U  matle  from  pressed  steel.  The  engine  is  hung 
direct  from  the  main  frame*  The  cylindcrti  are  cast 
separately.     Two  ignitions  are  pro%^ided,  hig:h   tension 


Efficiency  of  transmission  has  been  further  improved 
by  the  introduction  of  the  latest  type  D.  W,  M. 
ball  bearings  and  the  accessibility  of  parts  may  be 
illustrated  by  the  design  of  the  engine  base  chaml>er, 
the  gear  and  cross  shaft  cases»  the  commutator  box, 
the  hinged  body  and  other  features. 

Other  points  to  which  attention  may  be  directed 
are  the  suspension  of  the  engine  and  gear  upon  the 
main  frame  in  a  manner  which  ensures  perfect 
aJignment  ;  the  inclined  and  mechanically-operated 
induction  and  exhaust  valves  actuated  by  a  single 
c-am -shaft.  The  single  trembler  coil  system  of  ignition 
with  one  low-tension  timing  brush,  and  distribution  on 
the  high-tension  circuit,  and  the  system  of  carhuration, 


FIG.   2.         tS-H.P.      SPECIAL     LIGHT      F.    AXD    B. 
IIOTOK    HV    MITCH  AM    MOTOR    COMPANY, 

by  batteries  and  high  tension  magneto,  hieing  fitted. 
Both  the  pump  and  magneto  are  gear<l riven.  The 
commutator  is  placed  just  under  the  Ixmnet.  A 
novel  form  of  joint  is  fitted.  Fig.  3  shows  the 
knuckle  joint.  It  is  exceedingly  compact  and  is  encased 
from  dirt.  The  live  axle  is  of  ample  proportions  and 
is  so  arranged  that  the  gear  can  be  readdy  examined 
without  remo\  ing  the  axle  from  the  car.  The  brakes 
and  the  driving  wheels  are  of  a  new  type,  being  in- 
ternally expanding.  The  clutch  is  a  metal  to  metal 
one  running  in  od,  consistmg  of  an  alternate  series  of 
steel  discs  in  frictional  contact  with  each  other.  The 
whole  thing  is  very  compact,  being  arranget!  in  Inc 
flywheel. 

DAIMLER    MOTORS. 

The  features  which  the  ]>ainiler  Motor  Company 
have  had  in  view  in  designing  their  new  models,  are 
simplicity  of  design,  efficiency  of  transmission  and 
accessibility  of  parts.  Points  which  tend  to  bring 
about  this  condition  of  affairs  are  the  engine-starting 
mechanism,  the  speed  change  control  an<l  the  engine 
single   level    control    upon    the   steering   wheel.     The 
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which  is  said  to  give  constant  torque  at  all  engine 
speeds.  Fig,  4  shows  crc>ss  shaft  case  (Daimler  t>i>e), 
open. 


FIG.    4,      DAIMLER    CROSS  SHAFT  CASE  SHOWING    BALL 
DEARIXGS. 

THE   NEWMAN    VAillABLE    SPEED   GEAR* 

The  feature  of  this  gear,  which  is  applicable  not  only 
to  motor-cars,  but  to  many  classes  of  automatic  machine 
tools,  is  that  from  a  shaft  driven  at  a  constant  speed 
it  is  made  to  give  a  complete  range  of  speeds.  4'ar\*iii^> 
from  zero  to  the  maximum  without  shock.  The  im- 
portance to  the  motor-car  industry  of  a  successful 
gear  of  this  type  has  long  l>een  recognised. 

Fig.  4  gives  a  general  view  of  the  mechanism*  On 
the  end  of  the  constant  speed  shaft  a  crank  or  eccentric 
of  variable  throw  is  fixed.     The  throw  of  tlie  eccentric 


can  h^  varied  at  wilL  The  four  gear-rings  all  gear 
with  one  common  pinion  in  the  centre,  this  pinion 
l>eing  fixed  on  the  end  of  the  variable  speed  shaft. 
*  It  must  l>e  understood  that  the  eccentric  is  not 
directly  connected  in  any  way  to  the  pinion,  the  con- 
stant speed  shaft  being  supposed  to  stand  up  out  of 
tlie  plane  of  the  diagram,  as  shown  in  fig.  4.  and  there 
iK-mg  a  space  l>etween  the  eccentric  and  the  pinion. 
Wlien  the  eccenlfric  revolves,  the  clutches  are  moved 
backward;*  and  forwards  at  each  revolution  of  the 
eccentric  through  an  angle  depending  on  the  throw 
of  the  eccentric,  Tlie  greater  the  throw  of  the  eccentric 
the  greater  will  be  the  angle,  while  if  the  throw  is 
reciuceil  to  zero,  the  clutches  will  be  at  rest.  As  each 
clutch  moves  backwards  and  forwards  it  drives  itS' 
gear- ring  through  a  certain  distance,  and  then  releases, 
but  it  must  be  obsen,^ed  that  before  it  has  released. 
the  next  clutch  has  taken  up  the  driving,  and  that 
therefore  the  motion  of  the  pmion  and  variable  speed 
shaft  is  continuous. 

Different  methods  are  used  for  varv^ing  and  conlrol- 
liug  the  throw  of  the  crank  or  eccentric,  depending 
on  the  purpose  for  which  the  gearing  is  intended  to 
be  useti.  Fig.  6  shows  the  Newman  \' ariable  Spevnl 
Gear  arranged  as  countershaft.  The  gear  can  also  be 
fitted  as  lathe  headstock. 

'QAINE'S''     REVERSIBLE     PROPCLLER. 

This  stand  was  an  interesting  feature  of  the  marine 
section.  Fig.  9  shows  the  propeller  outfit  with  section 
lever.  Except  for  small  j>owers  the  blades  are  cast 
in  phosphor  bronze,  and  the  reversing  collars  are  cast  in 
gun -metal  and  fitteil  with  heavy  ball  races,  which  enable 
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the  pilch  to  be  varied  at  wilL  The  propeller  bosa 
is  raa<le  in  two  halves  transversely  jointed,  each  half 
being  cupped  out  on  its  interior  adjacent  to  the  joint 
to  form  a  spherical  l>earing  for  the  blades,  the  two 
halves  of  boss  being  kept  in  position  by  means  of 
register  ring,  Tlie  lockmg  ring  boss  is  made  with 
the  internal  mechanism  identical  %\ith  ordinary  boss, 
but  owing  to  lx?tng  used  for  larger  power  the  screws 
are  secured  by  means  of  locking  ring,  the  whole 
being  turned  down  together  to  form  solid  lorpetlo 
shape. 

The  blades  are  cast  in  one  piece  of  special  hard  gim- 
metal  or  phosphor  bronze,  with  enlarged  inner  end 
of  spherical  shape  on  one  side  and  a  plain  surface 
on  the  other.  The  neck  of  each  blade  rests  in  a  bearing 
formed  eiinally  in  the  two  halves  of  the  boss.  When  the 
blades  are  in  place  a  triangular  space  is  left  in  the 
centre  of  the  boss,  which  is  completely  hlletl  up  by 
the  sliding  block,  the  corners  of  which  bear  against 
ihe  internal  surface  of  the  boss,  the  flat  sides  serving 
to  support  the  three  blades  on  their  inner  end  and  an 
efficient  bearing  is   thus  obtained   for  each   blade. 

The  sliding  block  is  made  so  that  ihe  blades  have 
always  full  seating. 

A  very  great  feature  in  the  propeller  is  that  the 
blades  can  be  kept  at  any  desired  pitch,  and  the 
pitch  can  be  instantly  increased  or  decreased  without 
friction  on  the  reversing  collar, 

A  speciality  is  made  of  three -bladed  reversible 
propellers  which  are  specially  designed  and  suitable 
for  Jshal  low -draught  bisats,  and  the  use  of  these  is 
recommended  at  all  times  in  preference  to  two- 
bladetl  propellers  for  use  with  internal  combustion 
engines,  as  naturally  the  three- bladed  propeller  tends 
greatly  to  steady  the  engines  and  reduces  vibration. 
There  is  also  a   far   more   regular,    efficient,  and    even 
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drive    with    a    three-bladed    propeller     than     can    be 
obtained  with  a  two-bladed  propeller. 

A  point  to  note  is  that  all  the  mechanism  is  enclosed 
in  ihe  boss  and  there  are  no  gears  or  levers  to  get  out 
of  order. 


TWO  MOTOR  BOOKS. 

The  advent  of  the  motor -car  has  necessarily  been 
accompanied  by  a  wide  demand  for  reUable  informa- 
tion on  car  construction,  and  it  must  be  said  in 
favour  of  the  pubUshers  that  there  has  been  no  lack  of 
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endeavour  to  meet  thit  requirement  at  a  popular  price. 
Two  motor  books.  tM>th  excellent  in  their  way,  have 
lately  reached  tis.  Professor  Spooner's  "  Motors  and 
Motoring/ •  published  at  )S.  by  Messrs.  T.  C.  and  E.  C, 
Jack,  is  much  in  the  style  of  an  introduction  to  the 
mechanics  cf  motoring,  and  can  scarcely  fail  to  afford 
a  good  general  grasp  of  the  principles  which  underlie 
the    construction   and    working    of    petrol    cars.     No 


"  Petroi  Motors  Simply  Explained  "  is  one  of  Messrs, 
Percival  Marshall  and  Company's  practical  shlUing 
manuals,  the  author  bein^  Mr,  T,  H,  Hawlcy.  The 
scope  of  the  work  wdl  l^e  fully  understood  from  the 
author's  object,  which,  by  the  way.  has  been  very 
successfully  carried  out.  This  is  to  afford  a  simple 
explanation  of  the  principles  govering  the  action  of  the 
petrol  motor,  and  the  manner  in  which  the  power  so 
generated  is  utihsed  to  propel  the 
vehicle,  together  with  a  few  hints  on 
control  mechanism  and  driving  ;  enough, 
in  fact,  to  interest  the  elementar>" reader 
by  starting  him  with  a  clear  under- 
standing of  the  general  subject,  so  that 
the  more  elaborate  text  books  and 
master  works  will  be  more  easily  assimi- 
lated by  those  wishing  to  probe  the 
depths  of  motor-car  dejign,  and  also  be 
equally  useful  to  the  embryo  driver  or 
mechanic,  by  enabling  him  to  assign  the 
proper  functions  of  each  part  of  the 
engine  an<l  the  general  method  of  construc- 
tion when  inspecting  a  cycle  or  car» 
Both  the  above  are  fully  illustrated. 


FIG.   7.    XEWMAX   VARIAHLE  GEAR,  ARRAN'GED  AS  COUXTERSHAFT, 


attempt  is  made  to  describe  any  particular  car,  but 
a  clear  elucidation  of  principles  is  furnished,  enabhng 
the  student  to  bring  his  knowledge  to  bear  upon  any 
gjven  car. 


80AM£S  CHANGE  9PEED  GEAR 

This  gear  was  first  exhibited  at  the 
Cryrital  Palace  recently,  but  an  improv^ed 
form  was  shoi^ni  at  Olympia.  The  points 
claimed  for  the  gear  are  that  the  gear 
wheels  are  always  in  mesh,  and  that  it 
is  possible  to  change  from  one  gear  to 
the  otli^r  without  passing  ^through 
intermetliate  gears.  There  is  direct 
drive  on  the  top  speetl.  The  gear  was 
fully  descril>ed  and  illustratetl  in  Page's 
Weekly  of  February  3rd  last. 

(Tfl  b€  continued.) 
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^TpHERE  is,  happily,  judging  from  the  latest  Board 
•*-  of  Trade  returns,  some  ground  for  the 
supposition  that  we  are  on  the  verge  of  a  general  im- 
provement in  trade.  The  year  1904  could  not  boast 
of  anything  Uke  a  satisfactory  record.  The  down- 
ward movement  in  employment  which  commenced 
about  the  middle  of  1900,  continued  during  the  year. 
Employment  was  good  and  better  than  in  1903,  in 
tinplate  manufacture  ;  it  showed  little  change  in  coal 
and  iron  mining,  being  moderate  in  the  former  and  good 
in  the  latter  :  but  in  most  other  industries  it  was  dull 
and  showed  a  decline  as  compared  with  1903. 

Expectations  based  on  Past  Records. 

These  circumstances  are  set  out  with  an  official 
crumb  of  comfort.  Although  1904  was  much  below 
an  "  average  year."  there  have  been  several  years  in 
which  employment  was  worse.  Taking  the  previous 
twenty-five  years,  such  was  the  case  in  1879,  ^ 
each  of  the  years  1884-87.  and  in  1893  and  1894, 
Then  again,  it  should  be  noted  that  following  each 
of  these  periods  of  depression  there  has  been  an  improve- 
ment, culminating  in  years  of  good  employment 
(such  as  1882.  1889-90,  and  1899- 1900  and  succeeded 
by  a  decline  to  the  next  period  of  depresion. 

Employment  in  January. 

Are  we  on  the  nse  of  some  such' wave  of  prosperity  ? 
The  employment  statistics  for  the  month  of  January 
would  seem  at  any  rate  to  offer  considerable  promise. 
Employment  last  month  was  better  than  in  December. 
In  the  shipbuilding  industry,  about  which  we  have 
lately  heard  so  many  pessimistic  remarks,  there  was 
decided  improvement,  and  more  hands  were  wanted  in 
the  engineering,  pig  iron,  and  coal  mining  industries. 
The  following  is  a  summary  of  employment : — 

Coal  Mining. 

Employment  during  January  was  fairly  good  on  the 
whole,  and  slightly  better  than  a  month  and  a  year  ago. 
At  collieries  employing  544,090  workpeople,  the  pits 
worked  on  an  average  4*95  days  per  week  during  the 
four  weeks  ended  January  21st,  1905,  as  compared  with 
5*  10  in  the  corresponding  period  of  1904.  The  time 
worked  was,  however,  reduced  on  account  of  holidays  to 
the  extent  of  half  a  day  per  week  in  January,  1905,  and 
only  a  quarter  of  a  day  in  January,  1904. 


Iron  Mining. 

Employment  continued  good,  and  was  better  than 
a  year  ago.  At  the  124  mines  and  open  works  covered 
by  the  returns  received  from  employers,  the  average 
number  of  days  worked  per  week  during  the  four  weeks 
ended  January  21st  was  5*50,  as  compared  with  5*87 
in  December,  and  5.37  a  year  ago.  The  comparison 
with  the  December  period  is  affected  by  Christmas 
and  New  Year  holidays  to  the  extent  of  0*45  days  per 
week  in  January,  1905,  and  by  New  Year  holidays  to 
the  extent  of  0*25  days  in  January,  1904. 

Pig-Iron  Industry. 

Employment  showed  some  improvement  as  com- 
pared with  a  month  ago,  and  was  considerably  better 
than  a  year  ago.  Returns  relating  to  the  works  of 
loS  ironmasters  show  that  306  furnaces,  employing 
about  22,000  workpeople,  were  in  blast  at  the  end  of 
January,  or  four  more  than  at  the  end  of  December, 
and  fourteen  more  than  at  the  end  of  January,  1904. 

Iron  and  Steel  Manufacture. 

Employment  was  much  better  than  a  year  ago. 
Returns  relating  to  224  works,  employing  84,214 
workpeople,  showed  an  increase  in  the  total  volume 
of  employment  during  the  week  ended  January  28th. 
1905,  of  6*3  per  cent,  as  compared  with  the  corre- 
sponding week  of  January,   1904. 

Tinplate  Trade. 

Employment  in  this  industry  was  good,  and  was 
better  than  a  month  ago.  It  was  much  better  than 
a  year  ago.  At  the  end  of  January,  403  mills  were 
working,  as  compared  with  397  at  the  end  of  December, 
1904,  and  347  at  the  end  of  January,  1904. 

Engineering  Trades. 

Employment  in  this  industry,  though  still  dull 
generally,  was  better  than  a  month  ago,  especially 
in  some  of  the  shipbuilding  centres.  It  is  now  only 
slightly  worse  than  a  year  ago.  The  percentage  of 
Trade  Union  members  who  were  unemployed  at  the  end 
of  January,  was  7*0,  as  compared  with  8*4  at  the  end 
of  December,   1904,  and  67  at  the  end  of  January 

Shipbuilding  Trades. 

Employment  in  this  industry  was  much  better  than 
a  month  ago,  and  is  now  better  than  a  year  ago.  The 
percentage  unemployed  at  the  end  of  January,  was 
12*4,  as  compared  with  i6'4  at  the  end  of  December, 
1904,  and  14*4  at  the  end  of  January,  1904' 
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^^HY    Ol'k    NAVAL   I  OHKkspuXDENT.J 


I 


QIIBAT     BRITA1M. 

HE  sacl  catastrophe  at  Qiieenstown, 
on  lioard  the  submarine  /J;,  on  the 
itMh  iiist..  whereby  six  men  lost 
their  lives,  has.  fortunately,  been 
reteivetl  by  press  and  public  alike 
without  any  h\-sterical  outcry  about 
the  awful  dangers  of  the  submarine.  Considering 
to  what  a  degree  the  British  seaman  was  ignoraut  of 
submarines  only  as  far  back  as  last  spring,  the  nnraber 
of  serious  acculeiits  whicti  have  occurred  have  been 
ver>^  few.  The  explosion  of  gasoline  at  Portsmouth. 
^hjtn  seven  men  were  injured,  the  loss  of  .4  i  at  Spit  head, 
when  the  whole  of  the  crew  were  drowned,  and  tlie 
disaster  last  week,  are  the  only  cases  where  any  serious 
reiiults  have  followed  from  mishaps  with  these  craft. 
The  repK>rt  of  the  inquiry-  which  has  been  held  at 
Queens  town  will  doubtless  throw  some  light  upon  the 
cause  of  the  explosion,  which  was  stated"  at  the 
inquest  to  have  been  the  accidental  ignition  of  a  mixture 
of  petrol  vaptiur  uml  air,  by  an  electric  spark. 

With  any  amount  of  rumour  prevalent  as  to  whole- 
sale reductions  in  the  next  Navy  Estimates,  it  becomes 
a  prol>lem  of  some  importance  to  di^icover  in  what  way 
economies  arc  to  l)e  etfetted.  That  some  considerable 
savmg  woultl  he  eifected  by  the  abolition  of  the  Gujmer>^ 
Sciiool  at  Slieerness  and  the  transference  of  the  classes 
now  held  there,  and  on  board  the  Cambridge  at  Devon- 
port,  to  the  naval  barracks  at  that  port,  is  indisputable; 
and  it  is  currently  believetl  that  some  such  measure 
has  been  seriously  under  consideration  at  the  Ad- 
miralty. It  is  not  proposetl  to  interfere  in  any  way 
with  the  work  carried  on  at  the  Whale  Island,  where 
Rear- Admiral  Percy  Scott  has  just  relinquished  com- 
mand. Admiral  Scott  proceeds  to  Whitehall  tc  in- 
augurate tfie  new  Department  cf  Target  Practice. 
and  Captain  F,  T  Hamilton  succeeds  him  in  the 
Excellent.  If  any  such  change  in  the  gunnery  schools, 
as  I  have  outlined  above,  comes  into  force,  the  elliciency 
of  gunnery  training  would  not  be  in  any  way  affected. 
while  the  economics  effected  would  f^o  a  long  way  to 
make  up  the  total  of  the  reduction  we  are  told  to  expect. 


FRANCe. 

The  loss  of  the  cruiser  5"//>'  in  Along  Bay  has  con- 
siderably reduced  the  efticient  strength  of  the  French 
squadron  in  the  Far  East,  the  fighting  forc«  being  now 
composed  only  of  the  two  armoured  cruisers  Mont- 
calm and  Admiral  Gucydon.  with  the  '*  fast  '*  protected 
cruiser  Guichcn,  wnose  speed  is  rather  less  than  that 
of  our  armoured  Drake  class.  There  are  a  number  of 
small  vessels  on  the  station,  but  their  fighting  value 
is  nil.  It  is  announceti  that  in  consf^quence  of  the 
accident  to  the  SnHy.  which  struck  on  an  uncharted 
rock,  the  French  Minister  of  Marine  has  decided  to 
send  a  surveying  vessel  to  those  waters  to  carry  out 
hydrographic  surveys  on  the  coast. 
Q  Eft  MA  NY. 

The  new  Navy  Bill,  which  Admiral  von  Tirpitz  ha 
stated  will  be  introduceil  next  autumn,  will  contain 
provisions  for  the  six  armoured  cruisers  which  were 
struck  out  of  the  Navy  Bill  of  J  900.  and  seven 
divisions  of  torpedo-boats.  He  indicated  that  in  the 
opinion  of  the  German  Admiralty,  the  great  need  of 
a  navy  was  large  l>attleships  and  fast  cruisers.  Sub- 
marines, he  said,  were  interesting,  but  their  valae  at 
the  best  was  of  a  "  local  "  character.  From  the 
character  cf  the  debate,  which  followed  the  announce 
ment.  it  seems  quite  probable  that  the  Navy  Bill  w^ill 
be  passed  by  the  Reichstag  without  serious  opposition. 

ITALY, 

The  total  of  the  Italian  Navy  Budget  for  1905^06 
is  127.246.02  francs  (^^5 ,089,87 8),  of  which  20460,000 
francs  (^812,400)  will  be  devoted  to  new  construction. 
This  sum  does  not  include  600.000  francs  (£24»oo*>). 
which  will  l:>e  apixirtioned  to  the  purchase  and  con- 
St  ruction  of  submarines.  The  work  to  be  carried  cn 
during  the  year  includes  the  completion  of  the  ViUorio 
Emanuek  and  Rtgina  Elena,  the  advancement  to  the 
launching  stage  of  the  Roma  and  \apolt,  the  construc- 
tion of  one  cruiser  of  10,000  at  C astellamare ,  and  the 
commencement  of  a  similar  vessel  at  that  port,  the 
continuation  of  the  submersibles  Glauco,  Squall, 
Narvah,  Oiaria,  and  Trichcco,  and  the  further  con- 
struction of  twenty- seven  torpedo- boats. 
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Thermometers  and  Pyrometers^  with  some  of  their 
Industrial  Applications^ 


By    Robert    S.    Whipple. 

{Continued  from  page  364.) 


THKRMO-BLBCTRIC    THBRMOMBTER8. 

NOW  come  to  what  I  may  call  the 
second  group,  the  thermo- 
electric thermometers,  in  which 
is  measured  the  electro-motive 
force  developed  by  the  differ- 
ence in  temperature  of  two 
similar  thermo-electric  junctions  opposed  to 
one  another.  Becquerel  was,  as  far  as  is 
known,  the  first  to  use  this  method  of  measuring 
high  temperatures  (1830).  He  used  a  platinum- 
palladium  couple.  His  son,  Edmund  Becquerel, 
was  the  first  to  reaUse  the  importance  of  using 
a  high-resistance  galvanometer  with  a  thermo- 
couple. The  electro-motive  force  is  a  function 
of  the  temperature,  and  as  it  is  the  current 
strength  that  is  measured,  it  is  important  that 
the  resistance  of  the  whole  circuit  should  be  as 
nearly  as  possible  constant ;  that  is  to  say, 
the  change  in  resistance  of  the  couple  itself 
should  be  small  as  compared  with  the  change 
in  the  rest  of  the  circuit.  For  some  time 
the  thermo-electric  method  was  regarded  with 
suspicion,  Regnault  having  observed  such 
irregularities  in  the  couples  in  use  that  he 
condemned  the  method  unreservedly. 

All  who  are  interested  in  high  temperature 
thermometry  owe  a  great  debt  of  gratitude 
to  M.  Le  Chatelier  and  Sir  William  Roberts- 
Austen.  They  taught  us  what  metals  to  use 
for  our  couples,  what  formulae  to  employ, 
and  what  apparatus  to  use. 

Chatelier  showed  that  very  few  combinations 
of  wires  make  satisfactory  couples.  Iron, 
nickel,  palladium,  and  their  alloys  are  abso- 
lutely unsuited  for  the  measurement  of 
liigh  temperatures,  since,  when  heated, 
these   wires    give    rise  to  parasitical   currents 


which  may  be  relatively  intense.  He  found 
that  platinum  and  its  alloys  with  iridium 
and  rhodium  are,  fortunately,  free  from  these 
faults.  Of  all  the  couples,  those  consisting 
of  platinum,  and  an  alloy  of  platinum  with 
10  per  cent,  of  rhodium  are  the  most  durable 
for  use  at  extiemely  high  temperatures.  On 
the  other  hand,  a  platinum,  platinum  10  per 
cent,  iridium,  couple  gives  a  larger  electro- motive 
force,  and  therefore  a  more  open  scale. 

Some  recent  work  by  Holborn  and  others* 
has  shown  that  the  change  (decrease)  in  the 
E.M.F.  of  two  Pt.,  Pt.-Ir.  (10  per  cent.  Ir.) 
thermo-couples  due  to  glowing  at  1,100  deg.  C. 
for  eight  hours  amounted  to  6  per  cent,  and 
14  per  cent.,  while  the  change  (increase)  in  the 
E.M.F.  of  a  Ft.,  Pt.-Rh.  (10  per  cent.  Rh.) 
couple  exposed  to  similar  conditions  was  only 
0*5  per  cent.  It  has  also  been  shown  that  the 
disintegration  of  the  metals  only  occurs  in  the 
presence  of  oxygen. 

Two    methods    are    generally    employed    to 


FIG.  4. 
Diagram  showing  potentiometric  method  of   measure- 
ment with  thermo-couple. 

measure  the  electro-motive  force  of  a  couple  ; 
the  potentiometric,  or  the  method  of  compen- 

•  Holborn  and  Heonlng,  SiUun^  ber.  der  K&nii^.  Preiiss.  Akad.  d. 
Wissensch^  S.  936, 1903,  and  Holborn  and  Austin,  S.  i,  1903. 


4o8 


PAGE'S    WEEKLY. 


Febrcarv  24.  1905. 


FIG.   5. 

Thermo-couple  with  millivolUneter  reading  directly 
in  degrees  Centigrade, 

sation»  and  the  galvanometric.  The  first  method 
is  rather  cumbrous  for  general  workshop  use, 
but  it  is  undoubtedly  the  more  accurate  cf  the 
two.  Fig.  4  fully  explains  this  method  of 
measurement. 

The  gilvanometric  method  is  simplicity  itself, 
the  cold  ends  of  the  thermo-couple  wires  bein^ 
connected  directly  to  the  galvanometer  ter- 
minals. If  the  resistance  cf  the  circuit  is 
constant,  the  deflections  will  be  pi-oportional 
to  the  electro -mo  five  force.  The  majority  oi 
direct-reading  instruments  consist  of  a  sensitive 
D*Arsonval  galvanometer,  the  coil  of  which  either 
carries  a  mirror  reflecting  a  spot  of  light  on 
to  a  scale  or  boom  pointing  to  a  scale.  Fig.  5 
illustrates  the  most  recent  form  of  platinum 
and  platinum-rhodium  couple  made  by  the 
Cambridge  Scientific  Instniment  Company, 
Ltd.  The  couple  is  connected  directly  to  a 
millivoltmeter,  the  scale  of  which  is  divided  in 
millivolts  and  degrees  C, 

A  simple  form  of  recorder  is  one  in  which  the 
pointer  of  the  galvanometer  carrying  at  its 
end  some  device  tor  puncturing  the  record  sheet 
or  a  pen  moves  across  the  paper.  The  pointei 
is  pressed  down  on  the  record  sheet  every 
minute,  and  makes  a  point  corresponding  to 
the  deflection  ot  the  galvanometer  {t,t\,  the 
temperature  at  that  instant). 


The  two  methods  of  thermo-couple  measure- 
ment may  be  compared  as  follows  : — 

The  advantages  cf  the  galvanometric  method 
are  jxirtabilily  and  simplicity;  the  disadvantages 
closeness  of  scale,  and  the  fact  thai  an  error 
is  introduced  by  the  variation  in  resistance 
of  the  couple. 

The  potentiometer  method  has  the  advantages 
of  an  open  scale,  and  that  no  error  is  intro^ 
duced  by  the  resistance  of  the  couple*  The 
only  serious  disadvantage  is  the  fact  that  the 
apjiaratus  must  be  worked  in  a  laboratcry. 
and  requires  a  trained  ol>server. 

Professor  H.  L.  Callendar  has  designed  a 
recording  ix)tentif>meter  lor  use  wHth  therma* 
couples  which   I   will  explain  later. 

Before  leaving  the  thermo-couple  1  must 
menHcn  the  extremely  ingenious  method  de- 
signed by  Du  Stansfield  for  obtaining  sensitive 
records  cf  recalescent  points,  A  description 
of  this  was  published  in  tlie  fifth  report  of  the 
.\lloys  Research  Committee  ;  the  illustration. 
fig.  6,  is  from  this  reix^rt.*  Two  junctions  A.  A 
are  employed  ;  one  is  placed  in  the  piece  c{  steeh 

B,  and  the  other  in  a  piece  of  fine  clay  or  copper, 

C.  A  sensitive  galvanometer  G,  comiected 
to  both  thermo-juncticns,  measures  on  a  large 
scale  the  difference  between  the  temperatures 


FIG,  6, 


Diagram  of  Stanticld's  method  of  obtaining  sensitive 
records  of  recalescent  points. 

of  B  and  C,     Magnified  records  of  the  evoluticn 
of  heat  in  B  can  thus  be  obtained,  which  are 


•  Fifth  Kfcpott  oi  the  AUov*   Ne»carcb  Ojuuniltec  :  Stcc'»  by  S*r 
WlUlaiu  C.  kobcrU'Austeo.  Institute  of  Mechanic.^  Engiiicvft,  K*b.. 
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not  affected  hy  the  general  fall  of  temperature 
of  the  system. 

CLeCTRIC<RE8t8TAitC£    THERMOMETeRft. 

The  electric-resistance  thermometer  was  ftrst 
proposed  by  Sir  William  Siemens  in  the  Bakerian 
Lecture  of  1S71,  and  it  immediately  came  into 
general  use  in  metallurgical  work.     Unfortuna- 
nately,   it  was  found   that   the  p^Tometer  did 
not  satisfy  the  fundamental  criterion  of  always 
giving  the  same  indication  at  the  same  tfm- 
I>eiature,  and  it  was  rather  severely  condemned 
by  a  committee  of  the  British  Association  in 
1874,  who  showed  that  these  changes  in  resis- 
tance were  due  to  chemical  alteration  in  the 
platinum.     These    changes    are    very  rapid    if 
the  platinum  is  quite  unprotected  Jess  rapid  if  the 
platinum   is   protected   by  a  steel   tube,    and 
disappear   if    protected    by    a    porcelain    tube. 
All  the  volatile  mel?ls  attack  platinum  readily, 
and  silica  and   the  silicates  must  be  avoided. 
I  recently  experienced  a  striking  case  of  the 
weakness    of    platinum    in    this    respect.     A 
thermometer  was  constructed,  the  outer  cover- 
ing of  which  w^as  a  nickel  tube  turned  cut  of  a 
casting,  and  presumably  porous.     The  furnace 
gases    |>assed    through    the    nickel    tube    and 
rapidly  destroyed    the    platinum,      I    am    not 
quite  sure  what  actually  occurred,  but  chemical 
analysis    showed    the    platinum    leads    to    be 
largely  impregnated   with   iron.      It   has   been 
suggested    that    volatile    nickel    carbonyl   was 
first   formed,   which   combined   with   the   iron 
tube   of   the  upper  part  of    the    thermometer 
forming  iron  carbonyl,  which,  in  its  turn,  com- 
bined with  the  platinum.     Wliatever  occurred, 
the  thermometer  was  rendered  useless  after  com- 
paratively little  use.      I  mention  this  case  in 
order  to  emphasise  the  care  that  should  be  taken 
to   protect  the   platinum   wires   from   noxious 
vapours    when    making    accurate    temperature 
measurements. 

In    1886   Professor  Callendar   showed*   that 
if  the  platinum  is  supported  on  a  mica  frame, 


in  section  that  of  a  cross  witli  equal  arms,  theie 
is  perfect  insulation  without  any  cause  of  alter- 
ation. He  also  showed  that  all  joints  in  the 
wires  should  be  made  by  fusion.  Metallic 
solderings  are  vclatile  and  attack  platinum, 
a  nd  screw  joints  become  Icose .  I  cannot  enter  into 
a  description  of  the  classical  work  of  Professor 
Callendar  on  this  subject,  Imt  would  refer 
anyone  interested  to  a  paper  published  by  him 
in  the  Philosophical  Magazine.  February,  1890, 
entitled  Notes  on  Platinum  Thermometry, 
which  gives  an  excellent  summary  of  his  work. 
The  results  of  his  researches^ — and  they  have 
since  been  ccnlirraed  by  many  woikers — is  to 
show  that  the  j^latinum-resistance  thermometer, 
if  protected  from  strain  and  contamination,  is 
practically  free  from  zero  changes  over  a  range 
of  o  to  I  200  deg.  C,  and  that  it  always  gives 
the  same  indication  at  the  same  temperature. 
He  also  show^ed  that  different  platinum  wires 
agreed  very  closely  in  giving  the  same  value 
of  any  temj^erature  on  tJie  platinum  scale» 
although  they  differed  considerably  in  the 
values  of  their  temperature  co-efiicients. 

Piofessor  Callendar  pointed  out  that  if 
Ro  denote  the  resistance  of  the  spiral  of  a  par- 
ticular platinum  thermometer  at  o  deg,  and  R, 
its  resistance  at  100  deg,»  we  may  establish  for 
the  particular  wire  a  temperature  scale,  w^hich 
we  may  call  the  scaU  of  phitimim  iemperatnres. 
such  that,  if  R  be  the  resistance  at  any  tem- 
perature on  the  air  scale,  the  temperature  on  the 

o Ty 

platinum  scale  will  lie  °Xioo.     For  this 

Ki — l<j 

quantity  he  employs  the  symbol  />/.,  its  value 

depending  on  the  sample  of  platifmm  chosen. 

In  order  to  reduce  temperatures  on  the  platinum 

scale  to  the  gas  scale,  it  is  necessary  to  know 

the  law  connecting  **T'*  and  *'/>/."    They  are, 

of  course,  identical  at  o  deg.  and  loo  d^^,,  and 

experiment  has  shown  that  the  formula 


T—pt=6\ 


LuooA       1 00 J 


*  PractlcaL  |ica«urement  of  Temperature.    H.  L.  CkUeadar.    PUl. 
Trail*.    Bog,  Soc.  A.  18*7- 


expresses  the  curve  cf  the  relationship  between 
them  in  other  parts  of  Ihe  scale.    The  value 
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FIG.    7. 

Diagram  showing  method  of  measuring  temperature 
with  resistance  thermometer. 


FIG.   8* 

Callendar  and   Griffiths'    Bridge   for   exlrcir.cly 
accurate  temperature  measurements. 


of  8  depends  on  the  purity  of  the  platinum 
wire  used  ;  it  can  be  obtained  from  obser\'ations 
at  three  known  temperatures.  A  table  ot 
corrections  is  used  to  convert  tern perati] res 
on  the  platinum  scale  to  those  on  the  gas  scale, 
or  the  instruments  used  with  the  thermometers 
read  directly  on  the  gas  scale. 

The  platinum  resistance -thermometer  consists 
of  a  fine  plathium  wiie  wound  on  a  mica  frame 
connected  by  means  of  stout  copper  or  platinum 
leads  to  terminals  in  the  head  of  the  ther- 
mometer. Two  similar  leads,  hut  unconnected 
to  the  ceil,  pass  through  the  whole  length  ol 
the  thermometer,  and  act  as  comjiensating 
leads*  By  this  means  no  error  is  introduced 
by  the  variation  of  the  temperature  of  the  wires 
connecting  the  thermometer  with  the  indicator 
or  recorder.  The  diagram,  fig.  7,  explains  the 
genera!  arrangement  for  the  use  of  Callendar 
and  Griffiths'  resistance  thermometer.  The 
thermometer  coil  forms  one  arm  of  the  bridge, 
whilst  the  compensating  leads  and  the  balancing 
coils  form  the  opposite  arm,  a  pair  cf  equal 
ratio   arms  being  geneially  used. 

If  temperature  measurements  are  to  be  made 
with  a  resistance  thermometer  tc  a  high  degre«* 
of  accuracy,  a  specially  designed  Wheatstone 
bridge  and  a  sensitive  galvanometer  must  be 
employed.  Several  of  the  leading  features 
of  the  well-known  Callendar  and  Griffiths' 
bridges  can  be  gathered  from  fig.  8,  which  is  an 
illustration  of  a  bridge  recently  made  for  ex- 
tremely accurate  temperature  measurements.  Fo' 
general  commercial  use,  the  author  lias  designed 
a  bridge  (fig.  9)  which  is  a  modification  of  one 
invented  by  Professor  Callendar  and  Princijial 
Grifiiths,  in  which  the  temperature  values 
are^read  directly  in  degrees  C,  and  rapidly 
varying  tem^^eratures  may  be  followed.  The 
instrument  is  es{>ecially  useful  for  measuring 
the  temi>eratures  of  boiler  flues. 
{To  be  conUnued.) 


FIG.  9. 

Whipple  Temperature  Indicator  with  Callendar  and 
Griffiths'  Resistance  Thermometer. 


*  phiL  Trans.,  Vol.  20$,  pp.  343*1^ 

A  p«per  read    hdore    %h^    Clereluid    In^titutloQ    of    Enjelnce^ 
Midillcstjfoiigli. 
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MR*    Js    M.  WHILE,  MJastX-E* 


li/TR.  J,  M.  WHILE,  MJnstX.E.,    Member 
ot   the  Council   of   the   Iron   and   Steel 
Institute,    received    his    professional     training 
at  the  works  of  Messrs.  Fothergill  and  Hankey, 
and   with   Messrs.    John   Brown    and   Co.     In 
1872  he  accepted  an  appomtment  at  the  Gorton 
works  of  Messrs.   Bolckow.   Vaughan  and  Co., 
where    he    was    re- 
sponsible   for     the 
contract     for     tlie 
whole  of  the  manu- 
facture of     steel 
r^'ils.        His      next 
position    was    that 
of    manager    of 
Messrs.  Bayle}'  and 
Dixon's    mills ;    he 
remained  with  this 
firm  for  a  period  of 
five  years,  and  then 
went  to  the  Dowlais 
Iron  Company.    He 
occupied  the  post  of 
general  nianager  of 
the  Darlington  Steel 
and      Iron     Works 
for  ten    years,   and 
for  the  last  fourteen 
years  has  been 
general  manager  of 

the  Barrow  Hematite  Steel  Company.  When  at 
Messrs.  Brow^n,  Bayley  and  Dixon's  he  patented 
the  system  in  general  use  to-day  for  the  rolling 
of  tram-rails  ;  that  is,  the  use  of  a  vertical  roll 
placed  on  the  same  axis  immediately  between 
the  journals  of  the  horizontal  rolls.     He  invented 


/ 


MR,    J      M,    W^HILE,     MJXST.C.E. 


and  adopted  skids  for  the  purpose  of  conveying 
rails  along  the  hot  bank,  w^hich  ha\'e  now  become 
general.  Mr.  While  has  also  invented  and 
adopted  several  other  mectianical  iniprovements. 
which  are  at  the  present  time  in  operation  at  the 
Barrow  Company's  works. 

In  addition    to    the    many  improvements  he 

has  effected,  he  has 
rebuilt,  on  the  most 
modern  lines,  a  very 
excellent  Bessemer 
shcp,  which,  with  ^ 
the  heated  pits  and 
conveyiincc  to  the 
rolls,  saves  the  firm 
about  £40,000  per 
annum.  The 
Siemens'  furnaces 
have  been  enlarged 
from  twenty  to  fifty 
tons  each.  A  com- 
plete electric  in 
stallation  has  been 
put  in.  consisting 
of  one  100,  two  250 
and  one  500  kilowatt 
dynamos.  he  last 
extension  of  note  is 
one  which  has  been 
carried  cut  in  record 
time,  viz.,  the  ful  equipment  of  eight  Babcock 
and  Wilcox  bcilers,  engine-house,  a  set  of 
blowing  engines,  pumps  and  condensers,  all 
of  which,  including  the  building  of  the 
engine  and  engine-house,  has  been  completed 
in  nine  months. 
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AT  its  meeting  on  Tuesday,  the  Institution  of  Civil 
Engineers  di.scusi^ed  the  papers  on  '*  Alftfton 
Second  Tunnel/'  by  Mr.  Kniest  Frederic  Crosbie  Trench. 
•  M.A.,  B..^*T,  M,Inst,C.E.,  and  "  The  Reconstruction, 
of  Moncreiffe  Tunnel."  by  Mr*  Ihig.dd  McLdlaii, 
M.Inst.C.E..  the  succeeding  paper  being  "  Surface 
Condensing  Plants  and  the  Value  of  the  Vacuum 
Produced. '  by  Mr.  Richard  William  Allen.  Assoc. - 
M.InstX.E.  A  students'  meeting  will  be  held  this 
evening,  at  8  p.m..  when  the  papers  to  be  read  are  : 
*  Morecambe  Sewerage:  Method  of  Laying  a  15-10, 
Tast-iron  Sewer  under  the  London  and  North-Western 
Railw^ay."  by  Mr.  F.  D.  Flint.  StudJiist.CE.,  and 
"  The  Reconstruction  of  Bow^  Bndge  over  the  River 
Lea."  by  Mr.  H.  M.  Roothajn.  Stud.Inst.C.E.  Mr. 
G,  M.  Law  lord,  MJnst.C.E..  will  occupy  the  chair. 
Details  of  Bow  Bridge  appeared  in  a  recent  is&ue  of 
Pagi'a  Weekly. 


At  a  meeting  of  the  Metropolitan  Water  Board. 
the  Works  and  Stores  Committee  presented  a  report 
in  which  they  staled  that  the  chief  engineer  had  sub- 
mitted to  them  a  scheme  which  provided  for  an  inter- 
change of  water  between  the  Southwarkand  Vau.^hall 
and  Laml*eth  districts,  whereby  a  better  pressure 
could  be  given  to  the  higher  areas  of  those  districts 
with  a  very  great  economy  of  pumping  and  other 
expenses.  The  scheme  had  the  advantage,  more. 
over,  of  being  a  part  of  a  larger  scheme  by  wlucli 
the  two  districts  in  question  could  be  wx)rked  together 
with  greater  benefit  to  the  pubhc.  An  estimate 
ol  / 3 0,6 30  for  the  necessary  works  was  approver!. 


A  Times  correspondent  wniea  :  Tnslruttions  have  ' 
been  issued  for  work  to  commence  forthwith  upon  the 
great  irrigation  scheme  for  the  Punjab  which  has  been 
sanctioned  by  the  Secretary  of  State  for  India,  The 
total  cost  will  be  JS2  lakhs  of  rupees  {^7,213. 333). 
and  it  is  hoped  to  complete  the  undertaking  in  about 
nine  years.  The  Ppper  Jehlam  and  Upper  Chenab 
canals  are  to  be  taken  in  hand  first,  as  the  work  on 
the  third  project,  the  Lower  Ban  Doab  Canal,  is  easier » 
and  the  canal  will  be  dependent  lor  its  water  supply  on 
the  other  two.  The  total  area  to  Iw  irrigated  by  these 
works  will  be  some  two  million  acres,  the  people  of 
which  will  thus  be  protected  from  famine,  and  a 
large  part  of  which,  now  sterile,  will  be  opened  up  to 
irrigation.  The  scheme  for  converting  Wular  Lake« 
in  CashiTiir,  into  a  reservoir  to  feed  these  canals  does 
not  form  part  of  the  project  actually  sanctioned,  but 
it  can  be  taken  in  hand  at  any  time  hereafter  as  an 
addition,  the  estimated  cost  being  only  49  lakhs  of 
rupees.  Its  principal  use  will  be  to  increase  the  supply 
of  water  available  for  irrigatmg  the  cold  weather  crops. 
which  are  especially  important  in  the  Punjab. 


Mr.  John  Barrett,  the  United  States  Minister  at 
Panama,  discusses  the  Isthmian  canal  and  its  problems 
in  the  current  number  of  the  American  Review  of 
Reviewf,  In  justice  to  Mr.  Wallace,  the  chief  engineer, 
and  in  order  to  correct  some  of  the  newspapers,  which 
have  unfairly  assaUed  him  for  advocating  a  sea-level 
canal,  and  have  quoted  him  as  saying  tliat  such  a  water- 
way would  cost  $300,000,000  and  occupy  twenty  years 
in  construction.  Mr.  Barrett  calls  attention  to  the  fact 
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that  the  chief  engineer  has  not  yet  advocated  either 
a  sea-level  or  a  high-level  canal,  and  has  not  yet  sub- 
mitted any  final  figures  as  to  the  cost  or  time  of  con- 
struction. These  stories  and  criticis,ms  emanate  from 
the  statement  he  made  before  the  Congressional  Com- 
mittee when  they  questioned  him  during  their  recent 
visit  to  the  Isthmus.  If  this  official  report,  later  on 
submitted  to  Congress,  is  carefully  read,  it  will  be 
noticed  that  he  himself  did  not  make  any  final  estimate 
or  express  any  decided  views.  He  simply  informed  the 
Committee  what  were  the  estimates  and  t^e  conclusions 
for  a  sea-level  canal  that  could  be  based  on  the  figures 
of  the  former  Commission,  respectively  of  §300,000,000 
and  twenty  years. 

The  Minister  makes  a  brief  reference  to  the  much- 
discussed  dams  and  artificial  lakes  which  cut  consider- 
able figure  in  the  plans  of  the  Canal  Commission. 
These  are  generally  described  as  the  Gatun,  Bohio, 
Gamboa,  and  Alhajuela  projects.  The  facts  developed 
by  the  technical  investigations  of  the  engineers  have 
practically  eliminated  all  of  these  except  the  Gamboa 
dam.  This  will  so  restrain  the  waters  of  the  famous 
Chagres  River  at  all  times,  especially  at  the  flood,  that 
they  will  not  flow  into  the  canal  so  as  to  impede  naviga- 
tion or  fill  it  with  sediment.  It  is,  in  other  words,  prac- 
tically the  solution  of  the  Chagres  problem.  The 
greatest  engineering  difficulty  heretofore  emphasised 
in  constructing  a  canal  acress  the  Isthmus  has  been  the 
presence  of  the  Chagres  River  cutting  into  and  across 
its  route. 


The  dam  at  Bohio  would  require  a  gigantic  structure, 
the  highest  in  the  world  above  bed-rock  and  the  deepest 
below   the   surface.     Its  purpose  would   be   to   make 


a  large  lake  reaching  back  to  the  Culebra  section  and 
entered  by  a  series  of  great  locks,  thereby  saving  a  long 
distance  of  excavation.  In  other  terms,  the  channel  of 
the  canal  would  extend  fifteen  miles  through  an  arti- 
ficial inland  lake  which  would  at  the  same  time  impound 
the  waters  of  the  Chagres  River  and  allow  them  to  pass 
off  through  a  spillway  without  damage  to  the  rest  of  the 
canal.  The  Bohio  is  only  a  necessity  for  the  90-foot 
level  in  combination  with  the  artificial  lake,  while  the 
Gamboa  dam  would  serve  all  levels  below  the  90-foct. 
The  Bohio  dam  could  only  be  constructed  at  an  enor- 
mous cost  and  in  the  face  of  serious  engineering  diffi- 
culties, while  if  injured  by  earthquakes  or  by  explo- 
sives in  time  of  war  it  would  render  the  canal  useless. 

The  Gamboa  dam,  which  impounds  the  waters  of  the 
Chagres  to  the  east  of  the  canal  and  in  the  mountains, 
also  carries  with  it  the  important  project  of  a  tunnel 
through  the  lateral  mountains  which  will  keep  the  sur- 
face of  the  water  in  an  artificial  lake  at  such  a  distance 
below  the  crest  of  the  dam  as  to  provide  sufficient 
capacity  to  take  care  of  the  maximum  flow  of  the  Chagres 
without  causing  the  dam  to  overflow.  The  water 
drawn  off  by  the  conduits  through  the  dam  will  generate 
electric  power  and  also  serve  to  reduce  the  level  of  the 
water  above  the  dam.  In  case  of  a  high-level  canal, 
it  can  also  provide  the  necessary  water  for  the  opera- 
tion of  the  summit  level.  In  the  opinion  of  the  best 
experts,  the  Gamboa  scheme  is  entirely  feasible,  and 
will  probably  be  followed,  unless  it  is  entirely  given  up, 
and  a  dam  at  Bohio  constructed.  The  Alhajuela  pro- 
ject is  supplementary  to  the  Bohio  plan,  and  would 
simply  form  an  additional  reservoir  farther  up  the 
Chagres  to  impound  a  portion  of  its  waters. 


MAP  OF  THE  PANAMA  CANAL  ZONE,  SHOWING  THE  LOCATION  OF  DAMS  AND  PRINCIPAL  POI.XTS. 


414 


PAGE'S    WEEKLY. 


February  24,  1905. 


ENGINEER'S  BOOK  OF  THE  WEEK. 


"OIL    PUKL." 

THE  weight  of  expert  opinion  appears  to  incline 
more  and  more  to  the  view  that  liquid  fuel 
will,  in  future,  be  utilised  in  an  increasing  degree. 
The  technical  and  mechanical  difficulties  which  have 
stood  in  the  way  are  by  no  means  yet  entirely  over- 
come ;  indeed,  as  the  report  of  the  United  States  Fuel 
Beard  and  the  experiments  conducted  by  our  own 
naval  authorities  have  made  clear,  the  nature  of  certain 
problems  yet  to  be  solved  has  only  now  been  really 
defined.  The  advocates  of  the  use  of  liquid  fuel  have 
also  to  face  the  initial  difficulty  of  supply.  The 
Pennsylvanian  fields  are  fast  becoming  exhausted, 
and  unless  another  prolific  source  of  supply  is  discovered 
in  the  near  future,  the  appHcation  of  liquid  fuel  will 
be  considerably  hampered,  if  not  very  seriously  checked. 
The  author  of  this  book  is  not,  however,  disposed  to 

be  pessimistic  in  this 
respe<^t. 

Yet,  aissu mill g  the 
queation  of  perma- 
nence of  supply 
satisfactorily  an 
sweredp  the  general 
adoption  of  liquid 
fuel  roust  necessarily 
be  a  alow  process. 
Nothing  Ukc  the 
hill     efiiciency      ol 


FIG.    I.      HOLDEN'S  oil-fuel  BURNER   FOR  LOCOMOTIVES. 


coal  has  yet  been  obtained,  and  it  is  obvious 
that  in  this  respect  the  case  of  liquid  fuel  is  in 
Its  infancy.  It  need  not  be  impressed  upon  the 
engineer  that  liquid  fuel  is  an  infinitely  more  delicate 
thing  to  handle  than  coal  and  that,  consequently, 
the  burners  are  by  no  means  as  efficient  as  they  can 
be  made.  Even  so,  however,  as  Mr.  North  points  out,  the 
use  of  liquid  fuel  yields  distinct  economic  advantages 
over  coal,  and  in  its  appUcation  still  more  significant 
economies  come  to  Ught. 

One  of  the  pioneers  in  the  use  of  petroleum  for  steam 
raising  was  Mr.  James  Holden,  the  locomotive  superin- 
tendent of  the  Great  Eastern  Railway,  and  the  latest 
form  of  Holden  burner  Is  sho\%Tiinfig.  i.  The  author 
gives  a  detailed  description  of  the  burner,  but  it  is 
doubtless  familiar  enough  to  readers  of  Page's  Weekly, 
and  it  is  enough  to  point  out  that  A  A  is  the  coned 
body,  BB  the  specially  designed  regulating  valve. CC  the 
hollow  ring  behind  the  noi3rl^  which  enables  the  Holden 
burner  to  dispense  with  the  brick  walb  necessary  with 
other  devices,  Othe  steam  jet.  £  the  valve  wheel,  F  the 
wheel  by  the  agenc^'^  of  which  the  niain  supply  of  fuel 
i^  first  admitted,  and  G  the  cock  which  regulates  the 
steam  supply  to  the  ring  on  the  injector*  Readers. 
ni  ay  be  reminded  of  the  special  construction  of  the  valve 
b>^  the  use  of  which  very  fine  adjustment  in  the  flowol 
the  oil  fuel  is  possible.  The  author  also  refers  to  the 
Kermodc,  the  K5riing.  the  Orde,  the  Swenston.  the 
Durr,  the  Rusden  and  Eeles  and  the  Armstrong- 
Whitworth  burners,  all  ol  which  are  illustrated  in 
the  book.  It  is  admitted,  however,  that  the  perfect 
oil  burner  has  yet  to  be  devised,  although  the  direct 
pulverisation  of  the  oil  is  coming  to  be  recognised 
as  the  proper  method. 

The  most  interesting  chapters  of  the  book  are, 
perhaps,  those  on  the  use  of  oil  fuel  for  marine 
purposes,  naval  and  mercantOe,  In  this  con- 
nection, as  indeed  with  coal  fud,  if  satlslactoty 
results  aro  to  be  obtained,  a  great  deal  depends  tm 
the  arrangement  of  the  furnace,  and  on  tliia  fm\d 
the  battle  of  the  burners  has  again  been  fought. 
In  order  to  save  the  coal  which  it  is  necessarj'  to 
use  tcf  provide  the  steam  for  pulverisin"  »^*  '^^i 
experiments  have  been  made  with  the  use  - 
under  the  Meyer  system.     Fuel  is  1 
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FIG.  2.   ARRANGEMENT  OF  HDLDEN  S  BURXER  FITTED  TO  MARINE  BOILER. 


war  vessel,  and  what  has  hampered  the  use  of  oil  fuel 
by  the  British  navy  is,  no  doubt,  the  fact  that  while 
there  is  an  ample  coal  supply  in  these  islands,  oil  fuel 
is  geographically  out  of  reach.  Latterly,  however, 
naval  authorities  are  seriously  grappling  with  the  oil 
fuel  problem,  with  results  which  are  likely,  it  is  thorght, 
to  lead  to  important  developments.  It  is  thought 
that  liquid  fuel  ought  to  be  successfully  used  on  torpedo 
boats.  The  evaporative  duty  required  from  the  boilers  of 
destroyers  is  greater  than  that  required  from  the  boilers 
of  any  other  type,  and,  as  the  author  reminds  his  readers, 
while  it  is  possible  to  burn  enough  liquid  fuel  to  produce 
the  required  duty  in  boilers  hitherto  using  coal  at 
natural  draught,  or  even  coal  at  moderate  forced  draught, 
difficulty  has  been  found  in  burning  enough  oil-fuel 
with  burners  of  the  destroyer  type  to  produce  the  same 
duty  as  that  realised  under  coal  at  great  air  pressure. 
The  question  of  economy  in  fuel  in  destroyers  when  at 
full  power  is  of  comparatively  little  importance ;  but 
the  production  of  the  maximum  power  is  essential,  and 
the  further  experiments  now  in  progress  will  probably 
solve  the  difficulty.  The  experiments  conducted  by  the 
Liquid  Fuel  Board  has  shown  that  it  is  now  possible  to 
force  the  combustion  of  oil,  and  that  the  greatest  evapora- 
tion per  square  foot  of  heating  surface  secured  with  coal 
can  be  greatly  exceeded  by  an  oil  installation  of  modern 


design.  The  problem  of  successfully  installing  an 
oil  fuel  appliance  on  board  a  warship,  as  Mr.  North 
points  out,  grows  more  compUcated  as  it  is  further 
investigated.  The  arrangement  of  Holden's  burner 
fitted  to  a  marine  boiler  is  shown  in  fig.  2. 

The  appendix  contains  a  series  of  tables  showing  the 
results  of  tests  made  by  the  United  States  Liquid  Fuel 
Board  in  a  Hohenstein  water-tube  marine  boiler  under 
forced  and  natural  draught,  and  using  air  burners  and 
steam  burners. 

A  word  may  be  said  in  conclusion  as  to  the  use  of 
oil  fuel  for  metallurgical  and  other  purposes.  It 
should,  the  author  beUeves,  form  an  unequalled 
medium  for  smelting  operations  ;  the  chief  objection 
being  that  of  cost.  Various  forms  of  smelting  furnaces 
designed  for  the  use  of  oil  fuel  are  described,  but,  as 
the  author  points  out,  although  the  smelting  of  iron 
ore  by  the  use  of  oil  fuel  has  often  been  suggested,  the 
attempts  made  have  so  far  been  nei  ther  mechanically 
nor  commercially  successful.  In  the  blast  furnace,  if 
coke  or  charcoal  should  be  entirely  replaced  by  oil, 
the  charge  would,  in  all  probablity,  become  too  dense 
to  allow  the  combustion  gases  to  escape  freely.* 


•  "Oil  Fuel:  Its  Supply,  Evaporation,  and  Application,"  by  Sydney 
H.  North.  With  numerous  illustrations. "—Charles  Griffin  and  Co. 
Price  5s.  net 
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Automatic  Signalling  Arrangements 
on  the  District  Railway* 


kX  anticipation  of  the  more  strenuous 

conditions  causeil    by    the    shorter 

head  w  a  y    ]>lanned,    the    District 

Railway  Company  has  had  installed 

a   system   of    signalling    fcr  which 

great  improvements  over  all  earlier 

systems    are    claimed.     This  plant 

presents  features  of  more'than    ordinary  interest,  and 

ii,  moreover,  the   first  installation  of  its   kind  in  this 

country. 

The  section  of  line  l)etween  Hanger  I^ne  Junction 
and  South  Harrow,  has  now  been  worked  electrically 
by  the  District  Railway  for  over  a  year,  with  results 
that  augur  well  for  its  success  on  the  more  important 
sections  of  the  line.  The  length  of  this  trial  section 
is  about  live  miles  of  double  track,  and  it  is  divided 
into  block  sections,  varying  in  length  from  1.400  ft. 
to  about  3.500  ft.  On  the  District  Railway  generally 
there  are  lx)th  positive  and  negative  insulated  traction 
rails ;  the  running  rails  not  being  used  for  the  traction 
current.  The  space  between  stations  is  usually 
divided  into  two  blocks,  that  is,  a  "  starting "  and 
a  *•  berth  "  block,  and  the  signalling  is  on  the  "  normal 
clear  principle. 

The  signals  themselves  are  of  the  ordinary  mecha- 
nical t\-pe.  and  in  no  way  specially  adapted  for  power 
or  automatic  working;  conse<iuently,  they  are  being 
replaceil  by  special  arms  with  Westinghouse  electrio- 
pneumatic  signal  motors,  fitted  close  under  them,  and 
the  o^dinar^•  counterweight  abolished  for  one  directly 
on  the  signal  arm  as  shown  in  the  illustration  (fig.  i ).  The 
motors  are  encloseil  in  ca,-t-iron  casings,  and,  being 
essentially  strong  and  simple,  are  not  al^ecte'l  by 
climatic  conditions.  Tliey  are  controlled  by  small 
pin  valves,  worke^l  by  means  of  electro-magnets 
in  the  local  signal  circuit.  Signal  cabins  are  retjuireil 
only  at  each  end  of  the  branch,  or  where  there  is  a 
cross-over  road  ;  in  the  latter  case  they  are  normally 
closed.  l)eing  opened  only  when  required. 

An  automatic  stop  prevents  trains  from  over-running 
homo  signals  (fig.  2}.  This  consists  of  an  iron  arm 
between  the  track  rails  actuated  by  a  compressed  air 
motor    actmg    in    unison    with    the    adjoining  signal 


motor.  When  the  signal  goes  to  "  danger  **  this 
arm  is  elevated  to  a  position  in  which  it  engages  with 
a  cock  on  the  air  brake  system  of  the  train ;  thus 
the  brakes  are  instantly  and  automatically  applied 
if,  for  any  reason,  the  driver  should  run  past  the  signal. 

No  great  saving  in  first  cost  need  be  expected  from 
an  automatic  installation,  as  the  initial  expenditure 
would  probably  be  quiet  as  great  as  that  incurred  in 
laying  down  the  mechanical  system.  The  working 
expenses,  on  the  other  hand,  should  be  very  much 
reduced,  the  saving  in  labour  being  a  most  important 
item,  and  the  cost  of  renewals  and  repairs  trifling. 
But,  undoubtedly,  the  greatest  advantage  of  an 
automatic  system  is  its  suitability  to  the  requirements 
of  a  very  frequent  and  quick  service.  The  blocks 
may  with  facility  be  made  as  short  as  is  compatible 
with  the  running  speed  and  brake  power  cf  the  trains. 
The  strain  on  the  signalmen,  inseparable  from  such  a 
service,  is  abolished,  and  the  safety  of  passengers  is 
thus  independent  of  the  personal  equation. 

The  principles  of  the  system  may  be  best  under- 
stood by  reference  to  the  diagram  (fig.  3).  One  of 
the  track  rails  is  electrically  continuous  through  the 
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FIG.   I.     NEW  SIGNAL  ARM. 


February  24,  HJ05. 


PAGE'S    WEEKLY. 


417 


FIG.   2.      AUTOMATIC  STOP,   PREVEXTIXG   TRAIN'S   FROM    OVER-RUNNING    HOMK  SIGNALS. 


whole  length  of  the  plant,  and  consiilutes  the  positive 
conductor  from  the  generator  to  the  individual  track 
sections.  The  other  rail  is  cnt  up  into  block  sections 
by  means  of  special  rail  joints  insulatetl  with  fibre.  All 
uninsulatLHl  rail  joints  are  bontled  to  ensure  dec* 
trica]  continuity.  Power  for  the  operation  of  the  system 
is  generated  at  65  volts  pressure  by  motor  generators 
placed  centrally r  the  negative  terminals  of  which  are 
connectctJ  to  an  insulatetl  negative  main  running  the 
entire  length  of  the  system.  This  main  is  connected 
to  each  section  of  the  sectionalised  track  raU  at  a  point 
near  the  latter  end  of  the  block,  i.e,,  the  end  at  which 
the  train  leaves,  as  distinct  from  the  end  at  which  it 
enters.  It  will  be  seen,  then,  that  there  is  a  jxitential 
difference  of  approximately  65  volts,  between  the 
continuous— positive— rail  and  the  insulated  negative 
main. 

Resistances  are  interposed  m  the  connect  ions  between 
the  negative  main  and  the  sectioned  rail,  which  reduce 
the  potential  difference  between  the  rails  to.  in  the 
present  instance,  from  3  to  6  volts,  according  to  the 
length  of  the  block  and  various  local  conditions. 

Let  us  now  consider  the  circuit  for  a  single  block 
unoccupied  by  a  train.  The  current  from  the  positive 
brush  of  the  dynamo  flows  along  the  continuous  rail, 
and  thence  through  the  two  relays,  one  at  each  end  of 
the  block,  and  through  the  ballast  between  the  rails, 
all  in  parallel,  to  the  sectioned  raih  From  this  it 
flows  through  a  relatively  large  resistance  to  the 
negative  main  and  back  to  the  machine. 

Now.  suppose  a  train  enters  the  block.      Obviously 


the  current  now  tlows  through  the  practically  negU* 
gible  resistance  of  the  car  wheels  and  axles  from  one 
rail  to  the  other,  ami  the  relays  are  shunted,  with  the 
result  that  the  signal  is  allowed  to  go  to  danger. 

The  **  track  battery  *'  resistances  connected  between 
the  negative  main  and  the  sections  of  the  sectionalised 
rail  prevent  the  generator  being  short-circuited  when 
the  track  circuit  is  shunted  by  the  axles  of  the  train. 
In  fact,  these  resistances  bear  such  a  relation  to  the 
combined  resistance  of  the  road  bed  from  rail  to  rail 
and  the  two  relays,  all  in  parallel,  that  the  shunting 
of  the  track  cutsout  only  a  small  percentage  of  the  total 
resistance  of  the  circuit.  Thus  the  current  increase 
in  a  circuit,  when  shunted,  is  not  great  ;  this  is  im- 
portant, as  it  is  ad\n sable  to  keep  the  track  potential 
as  nearly  as  possible  constant.  An  increase  of  the 
total  current,  resulting  from  the  blocks  being  occupied 
by  trains,  affects  the  potential  between  the  rails  of 
utjoccnpied  sections,  increasing  the  transmission  loss 
in  the  negative  main. 

The  loss  in  the  continuous  track  rail  may  generally 
be  neglected  on  account  of  its  large  section.  Another 
circumstance  directly  affecting  this  track  potential 
is  the  variation  of  the  resistance  of  road  bed  according 
to  weather  conditions.  Broken  stone  forms  much  the 
best  ballast  from  an  electrical  point  of  view,  and  cinders 
the  worst.  It  may  here  be  mentioned,  however, 
that  though  on  several  occasions  recently  the  track 
rails  on  this  system  have  been  fiocxled,  the  operation 
of  the  signals  has,  we  are  informed,  been  in  no  wise 
interrupted. 
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Next  we  come  to  the  consideration  of  the  circuits 
of  the  track  relays,  which  control  the  signal  circuits. 
Fig.  3  is  a  diagram  of  the  relay  and  signal  magnet 
circuits  for  a  single  block.  The  track  coils  (see  fig.  3) 
of  the  relays  are  permanently  connected  across  the  rails 
at  that  end  of  the  block  at  which  the  relay  is  placed. 
Between  the  pole  pieces  a  polarised  armature  is  sus- 
pended from  a  pivot.  This  armature  bears  a  wind- 
ing of  considerable  resistance,  and  is  connected  between 
the  positive  rail  and  the  negative  main  through  a 
contact — operated  by  the  track  coil  armature — which 
is  closed  when  the  track  coils  are  energised.  To  the 
polarised  armature  is  rigidly  connected  an  arm  which 
actuates  a  contact,  the  function  of  which  is  to  open 
or  close  the  local  circuits  controlling  the  signal  motors 
The  operation  of  the  relays  is  then  as  follows  :  When 
a  difference  of  potential  exists  in  the  normal  direction 
between  the  rails,  i.e.,  when  there  is  no  train  on  the 
block,  the  relay  track  coils  are  excited  and  draw  up 
the  armature,  wliich  closes  the  circuit  through  the 
polarised  armature.  The  polarised  armature  is  then 
attracted  to  one  of  the  poles  of  the  relay,  and,  swinging 
over,  closes  the  contact  in  the  local  signal  circuit. 

As  already  mentioned,  there  are  two  relays  in  each 
block,  one  at  each  end  :  these  are  duplicates,  and 
operate  normally  in  a  precisely  similar  manner,  each 
working  a  contact  in  the  local  signal  circuit.  These 
contacts  are  in  series,  as  shown  clearly  in  fig.  3 — re- 
lays a  and  b — and,  unless  they  are  both  closed,  no 
current  can  flow  through  the  signal  magnet,  and  the 
signal  will  therefore  remain  at  "  danger  "  by  gravity. 

The  position  of  the  apparatus  when  the  block  is 
empty  has  been  indicated  above  :  both  relays  ener- 
gised, the  local  signal  circuit  closed,  and  the  electro- 
magnetic valve  operating  the  pneumatic  signal  motor 
consequently  open,  admitting  compressed  air  to  the 
motor,  which  holds  the  signal  arm  "  off."  As  soon  as 
a  train  enters  the  block,  the  relays  are  short-circuited 
by  the  car  axles,  and  thereby  de-energised,  permitting 
their  armatures  to  drop,  and  thus  breaking  the  circuit 
through  the  polarised  armature  coils.  The  .polarised 
armatures  then  swing  back  from  their  position  in 
contact  with  one  of  the  track-coil  pole-pieces,  and  in 
doing  so  break  the  signal  circuit  at  two  points  in  series. 
The  electro-magnet  operating  the  admission  and  ex- 
haust valves  of  the  pneumatic  signal  motor  is  de- 
energised,  and  the  exhaust  is  opened,  permitting  the 
signal  to  return  to  "  danger  "  by  gravity.  It  is,  of 
course,  a  canon  of  successful  automatic  signalling 
that  any  interfering  influence  must,  if  it  has  any  effect 
at  all,  cause  the  signal  arms  to  go  to  "  danger,"  and  not 
bring  them  '*  off." 

So  far,  so  good  ;   but  experience  has  shown  that  the 


greatest  obstacle  to  the  success  of  automatic  signalling' 
on  electric  railways  in  particular,  is  the  liability  ol 
the  relays  being  operated  by  extraneous  curreats  to 
as  to  cause  a  false  "  clear  "  indication  when  d 
should  be  shown.  The  particular  claim  of  the  1 
under  consideration  is  that  it  is  impossible  lor  aa 
extraneous  current,  from  whatever  source,  to  Wog 
the  signal  arm  to  the  "  off  "  position  when  it  shoold 
stand  at  "  danger." 

The  main  source  of  extraneous  currents  affecting  the 
signals  is  the  500-volt  traction  power  circuit,  and  when, 
as  is  the  case  at  Ealing,  the  track  is  not  used  as  a  retnm, 
the  presence  on  the  block  sections  of  current  from 
this  source  is  abnormal.  Faulty  insulation  of  the 
train  equipment,  positive  and  negative  rails,  positive 
cables,  etc.,  is  the  most  frequent  cause  of  leakage  to 
the  track  rails.  Whether  currents  other  than  the 
signalling  current  on  the  track  rails  are  normal,  as 
would  be  the  case  were  one  of  the  track  rails  used 
as  a  power  return,  or  abnormal,  as  in  the  present 
case,  is  immaterial,  such  currents  would  be  equally 
disastrous  to  a  susceptible  system,  and  are,  it  is  said, 
impotent  to  affect  the  system  considered.  Faults 
in  the  main  power  circuit  occur  with  sufficient  frequency 
to  demand  the  closest  attention  on  account  of  the 
disorganisation  of  the  traffic  which  they  may  cause, 
but  even  if  they  were  rare,  the  least  Uability  to  give 
false  signal  indications  of  safety  would  forfeit  all 
claims  for  consideration. 

Although  in  the  present  system,  it  is  possible  for  the 
extraneous  currents  to  energise  either  one  or  both 
relays  while  the  train  is  in  the  block,  these  latter  ak-e 
so  interconnected  that  is  is  not  possible  for  them  both 
to  be  energised  in  the  normal  direction  at  the  same 
time  by  extraneous  currents. 

A  few  words  may  be  added  with  regard  to  reliability. 
The  only  parts  of  the  mechanism  which  can  be  de- 
scribed as  in  any  way  delicate  are  the  relays,  and 
these  are  encloseil  in  weatherproof  boxes,  where  they  can 
readily  be  examined  at  intervals.  The  air  pressure 
used  is  about  70  lb.  per  square  inch,  which  enables 
compact  motors  to  be  used  for  signals,  points,  stops, 
etc.  The  air  motors  employed,  work,  we  are  told, 
year  in  year  out  without  giving  the  least  trouble. 
The  piping  is  compact,  the  electricafwires  few  and  small, 
and  the  alterations  to  the  track  of  a  trifling  nature. 
The  system  is  applicable  where  track  return  is  used 
with  either  third  rail  or  overhead  trolley  wire. 

The  signal  motors,  relays,  and  other  special  apparatus 
were  manufactured  at  the  London  works  of  the  West- 
inghouse  Brake  Company,  and  supplied  direct  to  the 
Underground  Electric  Railways  Company  of  London. 
Ltd.,  who  installed  the  apparatus  themselves. 
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^  HE  boilers  ot  locomotive  engines,  although 
subject  to  various  restrictions,  in  the 
way  of  dimfnsioiiJv  and  weight,  are, 
nevertheless,  bcyoml  all  comparison 
most  energetic  steam  profluccrs.  The 
principal  reason  for  this  is,  of  course^ 
the  intensity  ot  the  steam  blast'  in 
the  thinmey,  which  enables  them  to  burn  usefully 
an  enormous  amount  of  coil  per  unit  of  grate  ?i\irface, 
although  there  are  two  other  causes^ — already  touched 
upon^which  in  lesser  degree  contribute  to  the  efficiency 
of  this  type  of  iMjiler.  First,  the  relatively  clean  heat- 
ing surfaces,  as  compared  with  boilers  having  a  more 
sluggish  rate  of  combustion  :  there  is  little  soot 
deposit cfl  in  the  rirebox  plates,  or  tube  surfaces,  of  an 
express  h>comotive  travelling  at  full  spceil  :  and. 
secondly,  the  shaking  to  which  these  boilers  are  subject 
while  in  active  use,  which  has  the  etfect  of  promoting 
the  escape  and  discharge  of  the  globules  of  steam  as 
they  form  on  the  heated  surfaces. 

It  must  not  be  forgotten  that  the  tierce  combustion 
in  the  locomotive  lire  box  is  not  maintaineii  for  any 
great  length  of  time  ;  and  is,  as  a  rule,  alternated 
with  more  or  less  lengthened  periods  of  inaction, 
during  which  the  grate-bars  and  air  spaces  may  be 
thoroughly  cleansed,  and  the  fire  skilfully  rebuilt 
in  preparation  for  the  next  spelt  of  high-pressure 
activity.  And  here  we  come  to  the  real  distinction 
bctwen  the  locomotive,  and  the  loco-type  boders. 
The  latter,  diflering  little  in  outward  appearance,  is 
commonly  in  use  for  ten  or  twelve  hours  at  a  stretch 
upon  iix  days  of  the  week  ;  and  with  less  skilled 
attendance,  and  mferior  fuel,  demands  a  very  diMetent 
scale  of  proportions  from  its  fire-eating  brother  of  the 
railway  locomotive. 

In  proper t ion mg  a  locomotive  boiler  so  as  to  give 
the  l:>cst  etViciency,  regard  mui>t  be  had  to  the  con- 
ditions   under    which    the    boder    is     to     work,       ]f 


we  want  a  toiler  which  is  to  develop  the  maxiinnm 
of  power  in  a  limited  space,  if  we  are  prepared  to  put 
a  highly-skilled  fireman  in  charge,  and  to  allow  the 
requisite  intervals  for  cleaning  the  fire,  and  washing 
out  the  boiler,  we  turn  unhesitatingly  to  railway 
practit^e,  and  put  in  a  boiler  whose  tube  surface  is 
nearly  or  quite  sixty  times  the  grate  area,  knowing 
that  the  tremendous  energy  of  the  blast  demands  a 
corresponding  increase  in  the  amount  of  tulje-surface 
required  to  absorb  the  heat  on  its  way  to  the  chimney. 

If.  on  the  contrary,  we  are  designing  a  boiler  for 
stationary  purposes,  we  fall  under  a  different  set  of 
conditions  at  once.  In  order  to  compare  the  different 
classes  and  sizes  of  boilers,  it  is  desirable  to  fix  upon 
a  unit  to  which  all  the  dimensions  of  any  boiler  may 
be  referred  :  and  this  unit  may  conveniently  be  taken 
as  one  square  foot  of  grate  area.  From  this,  as  a 
basis,  we  may  procee<l  to  determine  the  extent  of 
surface  in  firebox  and  tubes,  which  will  l>cst  fulfil  the 
requirements  of  the  service  for  which  the  boiler  is 
intended. 

If  we  examine  the  proportions  of  ordinary  stationary, 
or  loco-t\q>e.  boilers  by  several  leading  makers  of  this 
class,  we  shall  tind  that  taking  albround  sizes,  the 
average  of  a  large  number  of  examples  will  give  the 
Firebox  heating   surface 


ratio    "  7^-—^     -  ^^- — ^  as   very  closely  in  the 

Urate-area  ^ 

neighbourhood  of  ;.  and  the  ratio    Tube  heating  sorfiM^ 

Grate-area 

averages  about  2^\.  Whereas,  in  the  case  of  thirty  loco- 
motives boilers  taken  from  the  leading  British  railways 
the  ratio  of  firebox  heating  surface  to  grate-area 
averagers  5 '86.  which  does  not  tliflfer  widely  in  itself 
from  the  first-named  range  of  boilers,  but  is  accom- 
panied by  an  average  ratio  of  tulje-heating  surface 
to  grate-area,  of  more  than  double  tliat  found  necessary 
for  the  stationar>^  loco-type,  viz.,  58-35,  and  similar 
ratios  taken  from  the  locomotives  of  nine  .\mencan 
railroads  show  5  66,  and  39-61  respectively. 
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BY  the  temi  Science,  as  applietl  to  the  iron  foundn, 
is  meant  the  exact  knowledge  of  things  relating 
thereto,  whicJi  has  been  proved  by  demonstration. 
Diirinx  the  last  thirty  or  forty  years  metallurgists  have 
lieen  steadily  advancing  in  knowledge  as  to  what  is 
right  and  wrong  in  the  fundamental  principles,  particu- 
larly in  connection  with  the  metallurgy  of  steeh  It 
is  unforliinately  a  fact,  however,  that,  until  within 
recent  times,  the  iron  foundr\^  has  not  received  the 
attention  which  it  deser\^es  ;  there  is,  however,  a  goott 
deal  of  information  regarding  the  correlation  of  chemical 
analysis  and  mechanical  properties  of  cast  iron  to  l>e 
found  in  many  publications  both  in  Europe  and  in 
America, 

Although  science  in  the  foimdry  may  be  said  to 
embrace  all  the  facts  relating  to  foundry-  practice,  it 
is  not  my  intention  to  dwell  upon  more  than  the 
effect  of  metals  and  metalloids  on  cast  iron,  leav^ing 
the  consideration  of  the  effect  of  varying  casting  tem- 
peratures and  other  matters  for  future  communica- 
tions. 

THC     MIXINQ    OF     HliTAI.8. 

The  analyses  of  different  classes  of  metal  castings 
show  that  there  is  great  variation  in  composition,  but 
that  generally  speaking  there  is  a  suitable  analysis  for 
every  class  of  casting.  By  this  is  meant  that  chemical 
analyses  of  several  of  the  same  class  of  first  rate 
castings,  which  liave  been  proved  by  long  and  useful 
service  to  l>e  excellent,  do  not  vary  to  any  great  extent. 
This  being  so,  it  should  always  be  the  aim  of  iron 
founders  to  work  synthetically  or  to  build  up  by  proper 
mixture  of  metals,  what  practical  experience  aaul 
chemical  analyses  have  shown  to  give  the  best  results. 

There  is  much  to  lie  liaid  in  favour  of  the  old- 
faabioned  method  of  mixing  metals  employed  in  the 
more  carefully  conducted  works,  in  which  a  large 
number  of  brands  and  qualities  ol  iron  are  kept  in 
stock,  and  are  mixed  in  the  profjortion  which  long  and 
painstaking  observation  of  the  foreman  foundryman 
has  proved  in  practice  to  give  the  very  best  results  in 
each  class  of  castings.     Indeed,  it  is  the  castings  made 


by  this  method  to  which  anaiysists  were  obhged  to  go  in 
order  to  ascertain  what  was  the  l>est  chemical  composL 
tion,  and  thus  to  obtain  their  standards. 

It  was  this  method  of  mixing  which  prevailed  in  the 
early  days  of  steel  making  by  the  Bessemer  process, 
and  provkled  the  foreman  had  the  requisite  knowledge, 
and  WHS  allowed  to  have  tiie  almost  infinite  variety  of 
pig  irons  he  demanded,  he  obtained  good  and  constant 
results. 

It  was  lj€heved  at  that  time  that  every  brand  of 
Bessemer  iron  had  some  peculiar  property  distinct  from 
that  of  other  brands,  and  that  good  steel  could  only 
result  from  their  proper  blending.  I  have  met  steel 
blowers  thirty-four  years  ago.  who  maintametl  that  it 
was  mi  possible  to  make  good  steel  from  one  brand  only. 
They  had  no  knowledge  of  the  effect  of  silicon  and 
sulphur,  and  they  had,  without  doubt,  found  by  bitter 
experience  that  no  reliance  could  l^e  placet!  uj>on  the 
iron  sent  from  one  maker  only.  The  metal  at  one  time 
would  blow  far  too  hot,  at  another  time  so  cold  a^*  to 
"  set  "  in  the  ladle,  and  even  when  it  behaved  properly 
in  the  converter,  it  would  sometimes  break  up  at  the 
hammer,  and  when  linished  be  excessively  cold-short, 
variations  which  would  naturally  be  expected,  even  at 
the  present  day,  if  there  were  no  analytical  control. 
Considering  that  these  old-fashioned  Bessemer  steel 
makers  should  have  elaboratetl  the  only  possible  system 
by  which  regularity  could  l>e  obtained,  it  is  without 
doubt,  greatly  to  their  credit,  for  w^here  there  were  no 
accurate  analyses  of  the  iron  available  it  was  at>solutely 
necessary  to  use  a  mixture  of  many  different  brands  of 
iron  to  obtain  anything  like  regularity.  With  our 
present  knowledge,  we  know  that  all  the  brands  would 
vary  at  that  time  just  as  they  do  to-flay  in  di^erent 
debveries.  that  some  would  contain  more  and  others 
less  than  the  normal  qiiantities  of  the  essential  elements, 
and  that  by  mixing  the  irons  together  the  variations  were 
averagwh 

A     PERSONAI.    REMINISCENCE. 

In  my  own  experience,  when  at  the  Gorton  Steel 
Works  of  Messrs.  Bolckow  Vaughan  and  Co.,  Ltd,,  the 
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'*  blower "  insisted  on  having  the  usual  mixture  of 
irons  from  the  West  Coast  to  work  with  the  iron 
supplied  from  the  Wit  ton  Park  Works  near  Bishop 
Auckland,  which  it  was  imperative  he  should  use  alone 
without  any  admixture  and  it  took  much  time  to  con- 
vince him  that  it  was  not  necessary  to  have  different 
brands,  provided  the  composition  of  the  East  Coast  Iron 
approximated  to  that  of  the  mixture  he  regarded  as  suit- 
able for  blowing.  Knowing  the  real  significance  of  this 
preference  I  eventually  persuaded  him  to  try  mixing 
small  quantities  from  six  or  seven  separate  stacks  of  the 
same  brand  of  Wit  ton  Park  hematite,  instead  of  taking 
each  charge  from  one  stack  only.  This  he  did,  but  un- 
fortunately for  the  chemist  the  average  mixture,  so 
made,  blew  very  hot  in  the  converter.  It  often  hap- 
pened that  much  silicon  was  left  in  the  steel,  and  the 
rails  produced  from  it  were  brittle  in  consequence. 
The  blower  explained  that  this  was  due  to  the  iron 
being  freshly  made,  and  that  if  it  were  kept  in  stock 
for  six  months  so  as  to  get  a  good  coating  of  rust  upon 
it,  "  the  sulphur  would  be  removed,  and  the  iron  would 
then  blow  all  right  and  make  good  steel."  Knowing  as 
I  did  that  the  extra  heating  in  blowing  was  due  to  silicon, 
I  suggested  putting  cold  scrap  steel  into  the  cupola  and 
melting  it  with  the  metal  (for  the  simple  reason  that  it 
was  impossible  to  stop  the  works  for  six  months  to 
allow  time  for  weathering  the  metal).  His  answer  was 
somewhat  startling  for  he  informed  me  "  that  every 
piece  of  steel  put  into  the  cupola  vanished  up  the 
cupola  stack  and  none  of  it  ever  got  into  the  converter." 
He  was.  however,  persuaded  to  charge  cold  scrap  into 
the  converter,  and  in  this  way  we  obtained  steel  free 
or  nearly  free,  from  silicon.  So  convinced  was  he,  how- 
ever, that  rusty  iron  was  an  advantage,  that  it  became 
his  practice  to  project  water  from  a  hose  pipe  upon  the 
stacks  of  iron  so  as  to  accelerate  rusting.  This 
behaviour  on  his  part,  based  on  a  long  previous  experi- 
ence in  Bessemer' s  own  works,  led  me  to  investigate 
whether,  or  not,  weathering  was  an  advantage  in 
removing  sulphut .  I  made  a  special  experiment  to  test 
it,  but  found  that  the  proportion  of  the  elements  in  the 
weathered  iron  were  the  same  as  in  the  original  pig, 
and  that  no  sulphur  was  removed.  There  was,  however, 
less  sand  on  the  outside  of  the  weathered  pigs,  and  a 
considerable  coating  of  rust.  It  occurred  to  me  that 
the  rust  or  oxide  of  iron  might  be  responsible  for  re- 
moving some  of  the  silicon  in  the  iron  when  it  was 
being  melted  in  the  cupola,  and  on  actual  trials  being 
made  with  old  and  new  pigs,  with  identical  quantities 
of  silicon  in  each  case,  it  was  found  that  the  rusted  iron 
gave  melted  metal  with  a  little  less  silicon  than  was 
present  in  the  new-made  iron.  It  appeared  from  this, 
then,  that  the  blower  had  some  ground  for  wishing  the 


iron  to  be  weathered.  It  was  not  sulphur,  however, 
but  silicon  which  was  removed  as  the  indirect  result  ot 
weathering. 

By  making  iron  with  less  silicon  the  difficulty  was 
entiiely  removed,  and  with  it  the  prejudices  of  the 
blower,  but  in  practice  it  was  still  found  most  desirable 
to  take  the  iron  from  many  stacics  of  the  same  brand 
rather  than  from  one  of  two  stacks  only. 

I  have  given  in  detail  this  personal  reminiscence  as 
sho^^'ing  what  the  prejudices  were  at  that  time,  and 
what  difficulties  there  were  in  removing  them  from  the 
minds  of  men  who,  having  practised  under  an  old 
regime,  could  not,  for  some  time,  at  least,  appreciate  the 
value,  to  himself  and  his  work,  of  new  ideas  in  which 
the  analysis  of  the  metals  played  an  important  part. 
As  can  most  naturally  be  expected  during  the  transition 
period,  whenever  the  steel  did  not  turn  out  satisfactorily 
the  blame  was  put  upon  the  chemist,  and  upon  the  new- 
sy stem,  and  there  was  often  great  desire  expressed  to 
go  back  to  the  older  system. 

What  I  have  said  may,  perhaps,  cause  those  who 
maKe  good  Bessemer  steel  to-day  to  ridicule  the 
methods  of  the  old  system,  and  the  prejudices  held  by 
practical  men  at  that  time,  but  I,  for  one,  have  great 
respect  for  these  workers,  and  also  for  men  in  the  iron 
foundry-  to-day  who,  having  only  their  own  past  experi- 
ence to  guide  them,  naturally  prefer  to  depend  upon 
what  they  think  they  kno^v,  than  accept  what  to  them 
is  incomprehensible. 

THK     APPLICATION     OP     CHKMIOAL     SCIBNCB     TO 
THB    POUNDRY. 

The  experience  of  the  old  type  worker  in  the  Bessemer 
shop,  whose  duty  it  was  to  melt  mixtures  of  metal  in 
the  cupola,  is  not  without  value  to  modern  foundry 
men,  many  of  whom  cling  so  fondly  to  the  data  they 
have  laboriously  obtained  during  a  L«fe*s  experience. 
It  is  unfortunate,  however,  that  the  pig  iron  maker 
cannot  always  supply  him  with  pigs  of  constant  com- 
position, for  although  they  may  be  equal  in  the  appear- 
ance of  the  fracture,  and  the  grading  may  be  perfect, 
yet;  for  all  that,  they  do  vary  to  a  very  great  extent 
in  the  amount  of  silicon  and  sulphur  present,  and  the 
results  obtained  in  the  foundry  necessarily  vary  to  a 
corresponding  degree.  It  follows  that  mixtures  of  one 
or  two  brands,  which  give  good  and  perfect  results 
at  one  time,  will  give  imperfect  work  at  another. 
The  founder's  experience  is  not  at  fault.  It  is  the 
variable  nature  of  the  pig  iron  supplied  to  him  which 
renders  it  of  uncertain  value.  For  that  reason  it 
behoves  every  foundry  foreman  to  demand  that  he 
shall  be  supplied  ^ith  the  necessary  properly  laid  out 
stock  yard,  and  to  have  analysis  of  every  stack  of  iron  on 


422 


PAGE'S    WEEKLY. 


Febritary  24,  1905. 


the  grornd,  and  then  by  so  supplementing  his  valuable 
practical  experience  and  knowledge  he  will  be  enabled 
to  make  his  mixtures  to  the  best  possible  advantage. 

Much  has  been  written  from  time  to  time  on  the 
requisite  composition  of  castings  for  various  purposes, 
and  quite  recently  Professor  Turner  and  Mr.  Percy 
Longmuir  have  published  several  articles,  lectures  and 
papers  on  the  chemical,  physical,  and  microscopical  side 
of  foundry  practice.  It  is,  however,  in  America,  where 
the  greatest  activity  prevails  in  the  application  of 
chemical  science  to  the  foundry.  In  that  country 
there  are  several  Foundrymen's  Associations  and  a 
Journal  devoted  exclusively  to  foundry  practice 
which  generally  contains  reports  of  deliberations  and 
discussions  of  these  societies,  as  well  as  reviews  of  work 
done  in  other  countries. 

Although  more  is  heard  of  what  is  being  done  in  the 
States  than  of  works'  practice  at  home,  it  is  a  fact  that 
steady  progress  is  being  made  in  England,  Scotland 
and  Wales,  which,  although  not  talked  of,  is  neverthe- 
less bound  to  be  felt  on  account  of  the  better  work 
turned  out.  My  object  is  to  direct  attention  of  founders 
and  others  to  certain  necessary  and  fundamental 
conditions  for  carrying  out  foundry  practice  to-day, 
and  to  suggest  a  few  definite  lines  which  metallurgical 
chemists  in  foundries  should  follow  in  order  that  their 
services  may  have  the  maximum  value  both  to  them- 
selves and  their  employers. 

Those  who  prefer  to  worK,  on  what  may  be  called 
the  hand-to-mouth  principle,  can  have  little  or  no  use 
for  a  chemist,  and  cannot  possibly  make  the  best  of 
progress,  for  they  are  completely  at  the  mercy  of  the 
sender  of  the  pig  iron,  who,  if  he  supplies  foundry  iron 
of  the  grades  specified,  may  send  material  with  greatly 
varying  properties. 

Many  works  are  so  arranged  that  it  is  impossible  to 
keep  stocks,  and  they  have  no  alternative  but  to  feed 
their  cupolas  direct  from  the  trucks  or  from  the  twenty 
or  thirty  tons  of  metal  they  have  room  to  stock. 

NHD    FOR    ANALYSIS. 

Their  remedy  is  to  demand  an  analysis  from  the 
maker  of  each  brand,  and  accept  only  such  iron  as 
contains  the  specified  quantity  of  silicon,  etc.  It 
has  been  the  practice  of  hematite  pig  makers  to 
test  each  cost  and  to  stock  according  to  the 
analysis,  and  there  should  be  no  difficulty  in  doing 
the  same  thing  at  furnaces  making  foundry  iron. 

Many  furnaces  in  the  future  are  likely  to  be  driven 
much  more  rapidly  than  is  the  practice  to-day,  and  as 
rapid  blowing  tends  to  the  production  of  iron  low  in 
silicon,  if  such  iron  be  sent  out  indiscriminately  with  the 


same  class  of  iron  made  in  the  more  slowly  driven 
furnaces,  the  result  will  be  chaos  in  the  foundry. 

Up  to  the  present,  foundry  pig  has  been  stacked, 
when  put  into  stock  for  wa^rrants  or  other  purposes 
solely  according  to  the  grade  of  the  fracture  and  not  to 
analysis.  I  maintain  that  the  lime  has  come  when  this 
old  time  custom  must  be  swept  away,  and  it  is  the 
buyers  of  foundry  iron  only  who  ha%^e  the  power  to 
effect  the  change,  for  by  demanding  chemical  compost, 
tion  as  well  as  fracture  numbers,  the  makers  will  be 
obliged  to  meet  them,  but  certainly  cannot  be  expected 
to  do  so,  if  it  is  not  asked  for. 

When  ordering  pig  metal,  it  is  very  important  that 
the  analysis  be  demanded,  and  also  where  possible,  that 
each  day's  delivery  shall  be  taken  from  a  single  cast  of 
iron,  or  if  more  than  a  single  cast  is  sent  in  any  one 
delivery,  to  have  the  trucks  ticketed,  so  as  to  show  the 
cast  and  analysis. 

ARRANQKMKMT  OF  STOCK  YARDS. 

The  stock  yards  should  be  arranged  in  such  a  way 
that  there  is  easy  access  from  the  cupoJa  to  the 
stacks  of  pig,  and  equally  easy  access  from  the  railway 
sidings.  Where  many  brands  are  used,  the  area  re- 
quired will  necessarily  be  greater  than  when  a  !imall 
number  are  stocked.  The  arrangement  of  the  stacks 
must  depend  upon  the  space  available,  and  the  work 
done.  The  system  I  should  prefer  is  to  make  long 
rectangular  narrow  stacks,  f^y  20  ft,  to  30  ft.  in  length, 
5  ft.  in  width,  and  5  ft.  in  hei|^ht.  These  should  run 
parallel  with  the  railway-  In  unloading  the  iron  from 
two  or  three  trucks  at  a  time,  the  pigs  should  be  spread 
equally  over  the  25  ft-  by  s  i^-  area,  and  this  system 
should  be  continued  when  laying  down  the  iron  from 
sets  or  other  trucks  of  the  same  brand,  until  the  height 
of  the  stacK  of  5  ft.  is  reached.  Samples  having  been 
taken,  these  should  be  sent  to  the  laboratory  for  test- 
ing purposes,  and  no  iron  should  be  used  from  any 
stack  until  its  average  composition  is  known.  In 
taking  metal  from  them  to  melt  in  the  cupola,  what 
is  removed  should  represent  an  average  of  every  layer. 
TJiis  is  done  by  working  from  one  end  of  the  rectangular 
heaps  to  the  other. 

When  the  first  stacks  are  being  worked  up,  duplicate 
stacks  should  be  made,  preferably  opposite  those  of  like 
brand,  on  the  other  side  o£  the  tram  or  railway. 

The  scrap  iron  should  be  stocked  according  to  its 
fracture,  and  average  analyse  be  made  of  the  stacks 
laid  down.     Two  separate  stacks  should  be  Suflficient, 
one  of  good  grey  heavy  scrap,  and  one  for  small  rusty       | 
material. 

Read  before  tbe  Ck^'clancl  In^UtittlOJi  of  EngLcu  H 
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PNEUMATIC    DRILLS. 

Improvements  introluccd  by  the  Consolidatei  Pneumatic  Tool  Company,  Ltd, 


HE  Boyer  hammer,  fitte<l  with  hantl 
or  automatic  rotating  device  (figs. 
I  and  2)  are  designed  for  various 
classes  of  plujj  and  feather  work. 
They  are  made  in  three  sues, 
adapted  for  light  metlium.  and 
heavy  driUiiig,  the  best  results 
being  secured  with  an  air  pressure  of  80  lb.,  at  which 
pressure  the  hammers  consume  approximately  20  cubic 
feet  of  free  air  per  minute.  The  difercnce  in  the  two 
types  hes  in  the  rotating  attachment.  The  hammer  used 
isanimproved  type  of^theBoyer chipping  hammer,  No.i. 
The  light  weight  of  these  machines  admits  of  their 
being  easily  held  by  hand,  and  they  are,  therefore^ 
available  lor  either  top  or  side -line  work.  As  many  as 
131  holes  I  in.  in  diameter  by  3  in,  deep  have  been 
drilled  in  Irnrd  granite,  with  one  of  these  machines  in 
140  min.  ;  this  time,  including  the  lining,  changing 
of  drills,  etc.  On  account  of  the  light  rapid  blow 
employeth  the  drills  do  not  require  resharpening 
so  frequently  as  in  hand -drilling,  and  as  many  as  ^o 
holes  have  been  drilled  without  resharpening  the 
bit.  Type  A  of  this  hammer  can  be  used  to  ail  vantage 
with  a  special  snap  for  copper  stay  riveting,  the  average 


Fir;.    l.^BOYER    HAMilER  WITH    HAND   ROTATIXG    DEVICE. 

Sj/e  1  i^T^  X  4,  adapted  for  light  plujLjj  drillintJ, 
n    iiV"'<iii         V,  medium 

*•    ^'fii'X^3y  M  heavy 


FIG.    2.      B1>YER   HAMMER    WITH    AUTUWATIC    ROTATING   DEVICE, 


time  for  knocking  down  |  stays  being  about  45  seconds. 
The  improved  rock  drUls  which  the  Consolidated 
Pneumatic  Toal  Company,  I^td..  are  just  placing  on  the 
jnarket  are  a  combination  hand  and  tripod  rock  drill, 
w^hich  combine  features  not  as  yet  anticipated  in 
similar  machines  now  in  use,  including  light  weight, 
rapid  stroke,  compactness,  and  economy  m  air  con- 
sumption, and  adaptabdity  for  use  either  by  hand  or 
with  a  tripod.  The  device  wliich  they  possess  for 
freeing  the  hole  from  cuttings  is  a  tube  which  en 
velops  the  drill  bit  and  which,  by  means  of  a  blast 
of  cold  air  running  through  it,  completely  clears  the 
hole  of  all  obstructions.  This  arrangement  is  extremely 
valuable  in  cases  where  the  class  of  rock  being  drilled 
does  not  necessitate  the  use  of  water,  though  they 
can  be  adapted  for  water  connection,  using  hollow 
steel.  The  rock  drills  are  very  simple  in  construction, 
containing  altogether  only  some  26  parts,  all  of  which 
are  made  of  hard  tool  steel — a  radical  departure  in 
the  manufacture  of  this  type  of  machine.  Owing  to 
its  hght  weight,  the  drill  has  been  used  by  divers 
under  water  for  submarine  excavation  work,  the 
only  alteration  necessary  being  to  make  provision 
that  the  exhaust  shall  be  discharged  above  water- 
level. 

This  machine  is  made  in  two 
sires,  weighing  respectively  43  and 
25  lb.      The    larger  size   is    shown   in 

fig-  :>' 

The  torpedo  rock  drill  (fig,  4  )is  a  light, 
yet  powerful,  machine,  which  can  be 
driven  by  either  steam  or  air  ;  it  is 
made  in  three  sizes,  the  diameter  of 
the  cylinder  being  2^  in,»  2}  in.,  and 
3^  in,,  and  the  weight  of  machine 
120  lb,,  195  lb.,  and  310  lb-  re- 
spectively, their  respective  capacities 
being    t|  in.,    2  in.,  and  2^^  in. 

The  valve  mechanism  of  this 
machine  is  of  an  efficient  yet  simple 
character*  and  consists  of  a  pair  of 
Corliss  type,  located  at  either  end  of 
the  cyhnder  and  operated  by  means 
of  a  segmental  rocker,  actuated  by 
means  of  a  necking  in  the  piston. 
This  location  of  the  valve  reduces  the 
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clearance  space  between  the  valve  port ^  and  the  cylinder 
to  the  minimum,  and  the  maximum  port  opening  is 
obtained  lor  admission  and  exhaust.  The  drill  runs 
at  full  speed  on  any  stroke  from  2  in.  to  the  maximum. 
The  smaller  size  is  handled,  by  one  man,  and  is  used 
with  either  tripod  or  column. 

The  Little  Giant  ore -boring  machine  (ftg.  5),  is  a 
standard  pneumatic  drill,  and  either  the  No.  i  Little 
Giant  or  No.  8  Wliitelaw  type,  can  be  fitted  with  a 
split  nut  attachment,  arranged  as  shown  in  the  illus- 
tration.  It  will  drill  in  iron  ore  containing  35  jr.er  cent, 
to  50  per  cent,  of  iron  i\  in.  holes  at  the  rate  of  3  ft, 
deep  per  minute*  the  maximum  depth  of  holes  being 
6  ft.  (this  depth  being  obtained  by  using  three  drill 
bits).  The  split  nut  is  of  a  simple  and  efficient  con- 
struction. The  halves  of  the  nut  can  he  readily  re- 
placed when  worn  out.  When  drilling,  the  links  artf 
locked  in  the  closed  position,  and  both  halves  of  the 
nut  are  opened  by  one  movement  of  the  links,  so  that 
the  screw  bar  can  be  at  once  withdrawn  from  the  hole 
and  a  fresh  bit  inserted  :  by  means  of  the  special 
swivel  attachment,  the  machine  not  only  always 
finds  its  alignment  for  drilling,  but  the  whole 
machine  can  be  swung  out  of  the  line,  of  the  hole, 
so  that  the  drill  bit  can  be  withdrawn  without 
removing  the  drill  from  the  wedge-pin. 

The  total  weight  of  the  machine  is  50  lb.,  ho  that 
it  can  be  readily  set  up  and  operated  by  one  man. 
The  best  results  are  obtained  with  a  pressure  of  80 
to  ux>  lb.,  but  the  machine  can  be  operated  with 
50  to  55  lb,  ;  the  air  consumption  at  the  lower 
pressure  being  about  20  cubic  feet  of  free  air  per 
minute. 

The  No.  8  Whitelaw  machine,  fitted  with  split 
nut  (fig.  6),  averaged  40  holes  4  ft.  deep,  i{  in, 
diameter  (tins  depth  being  obtained  by  using  thrcL- 
drills  of  varying  length)  in  one  shift,  viz.,  from  6 
a,m.  to  2  p,m,  the  iron  ore  containing  ^s  per  cent,  of 
*ron,  and   the  complete  pressure  50  to  f3o  lb* 

The  Whitelaw  ore- boring  drill, 
httetl  with  automatic  withdraw^al 
and  re  feed  (shown  in  fig.  7),  is 
one  of  the  firni*s  standard 
Whitelaw  reversible  drills,  fitted 
with  a  special  attachment  by 
means  of  which  the  screw  bar 
cut  with  a  very  quick  pitch, 
is  driven  by  differential  set  of 
gears,  which  can  be  adapted 
to  give  any  feed  required  from 
one-eighth  of  an  inch  per  revo- 
lution, to  any  range  which  is 
desiretl.       Bv     means     of     the 
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Fir,.    6.       WHITELAW    DRILL    WITH   SPLIT  NUT» 

special  witliclrawal  and  refeed  mechanism 

the  clutch  witl  slip,  in    the   event  of  the 

drill    meeting    an    ohstrticlton.    and    the    ^i^^^i#^^^#^ 

drill  will  be  automaticallv  withdrawn,  anti 

refed  after    the   drill    has    l>een   retracted 

sufficiently   to    effect    a    clearance.     This 

operation    l>eing    quite   automatic    in    ita 

action,   the  resistance  at  which  the  clutch 

will   shp   can    tje    easily    regidate^l  while 

the   machine  is  running. 


The  weight  of  the  machine  complete 
is  atiout  5o  lb. ;  it  will  drill  at  the  rate 
of  3  or  4  ft.  per  minute.  The  screw 
bar  can  be  withdrawal  from  the  hole 
in  about  10  sec.  by  means  of  the 
operator  manipulating  a  clutch-lever, 
which  is  provided  at  the  side  of  the 
machine*  the  machine  during  all  these 
operations  running  continuously  in  a 
forward  motion. 


Fin.   7.      WHtTFIJ^W   DRILL   WITH    PATENT 
AUTOMATIC   WITHDRAWAL   AND   REFEEa 


OPENINGS    FOR   TRADE    ABROAD, 


Australia. 

Tenders  for  the  supply  of  the  following  railway 
materials  will  he  recti ved  at  the  Supply  and  Tender 
Board  Office,  Adeliide,  up  to  5th  April  :— 

348  bars  of  channel  ?iteel  (two  drawings,  is.  each)  :  54 
bars  of  angle  steel  (one  drawing,  is.) ;  1^017  bars  of  angle 
steel  (one  drawing,  isj  :  ir  bars  o*  square  root  angle 
steel  (two  drawings,  is.  each)  :  12  bars  of  tee  steel  :  145 
mild  steel  plates  or  bars  ;  540  mild  steel  plates  ;  1,470 
mild  steel  plates,  and  250  feet  i>f  iron  chain. 

Specitications  may  be  seen  in  London  at  the  ofike  of 
the  A  gent -Genera  I  for  South  Australia. 

Orange  River  Colony. 

A  Board  of  Trade  cotretipontlcnt  writing  from  Thaban- 
chu  remarks  : — 

"  British  manufacturers  should  look  out  for  orders  lor 
pumping  plants.  The  Government  are  realising  every  day 
the  necetisity  for  boring  for  water  as  much  as  possible, 
and  the  Land  Settlement  Department  are  offering  drills 
at  low  hire  to  settlers,  and  have  lately  bought  si.x  new 
Juniper  drills,  which  are  being  operated  with  as  fast  as 
possible.  As  in  many  or  most  instances  the  water  when 
found  dots  not  run  out,  and  cannot  be  furrowed  out»  it  is 


necessary  to  use  a  deep  well  pump,  with  either  steam,  oil, 
wind,  or  horst-power.** 

eelgium. 

Tenders  are  in  demand  unit!  the  14th  prox.  for  the 
construction  of  a  railway  between  Lahamaide  and 
Flobecti  at  the  estimated  cost  of  jf 9,000.  A  deposit  of 
about  jt88o  will  be  required  to  qualify  any  tender.  Copy 
of  the  specification  may  be  obtained  from  **  M.  le 
Directeur  General*  Soeiete  Nationale  des  Chemins  de 
Fer  Vicinaux,  14  rue  de  la  Science,  Brussels,** 

Argentina* 

The  Govern  me  at  of  the  Province  of  Corrientes  have 
submitted  to  the  Provincial  Legislature  a  scheme  for 
the  erection  of  a  cotton  ginning  factory,  and  also  a 
factory  for  the  extraction  of  vegetable  oils.  Both 
factr>ries,  which  are  to  be  equipped  with  the  latest 
appliances,  are  to  be  completed  within  two  years  from 
date  of  contract, 

Ottoman  Empire. 

There  will  shortly  be  an  open  ing  here  for  railway 
plant,  the  Anatolia  Railway  Company  having  had  surveys 
carried  out  with  view  to  augmenting  the  line  from 
Haidar-pacha  to  Pendik. 
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SHIPBUILDING  NOTES. 


mmim 


Five  Clyde  shipbuilders  in  the  Admiralty  list  have 
sent  in  tenders,  plans  and  models  for  the  new  yacht 
for  His  Majesty  King  Edward.  The  yacht  will  be 
smaller  than  the  last  one  built,  and  it  is  understood 
that   turbine  engines  are  to  be  specified  for. 


A  handsome  typewriter  for  H.M.  steam  yacht  the 
Victoria  and  Albert  has  been  supplied  by  the  Yost 
Typewriter  Company,  Ltd. 


The  new  Cunard  turbine  liner  Carmania,  678  ft. 
long,  and  of  2i,fx>o  tons  gross  tonnage,  was  success- 
fully launched  by  Messrs.  John  Brown  and  Co.,  at 
Clydebank.  She  will  have  accommodation  for  2,656 
passengers,  and  is  designed  for  a  normal  sj>eed  of  21 
knots.  Lord  Inverclyde  was  present  and  the  vessel 
was  named  by  Lady  Blythswood.  The  launch  may 
be  said  to  be  the  beginning  of  a  new  era  in  the  trans- 
atlantic service,  except  as  regards  the  machinery  the 
Carmania  is  practically  a  replica  of  the  Caronia,  launched 
a  fortnight  ago.  The  latter  vessel  is  fitted  with  quad- 
ruple expansion  engines  driving  twin  screws,  while  the 
Carmania  will  have  triple  screws  driven  by  three  separate 
Parsons'  turbines.  At  the  lunch  which  followed  the 
launch,  Mr.  John  Ellis  remarked  that  the  Carmania  would 
afford  an  unique  example  of  ascertaining  the  merits  and 
demerits  of  turbine  propulsion  as  compared  with  recipro- 
cating engines.  In  the  Carmania's  turbines  were  one  and 
a  quarter  million  small  brass  blades. 

The  finely  modelled  steel  screw  steamer  Hillhouse, 
built  by  the  Northumberland  Shipbuilding  Company, 
Ltd.,  Howdon-on-Tyne,  to  the  order  of  Messrs.  John 
Cory  and  Sons,  Ltd..  Cardiff,  for  the  Seville  and 
United  Kingdom  Carrying  Company,  Ltd.,  left  the 
Tyne  for  her  trial  trip,  which  proved  in  every  way 
satisfactory,  a  speed  of  1 1  knots  being  easily  obtained. 
After  the  trial  trip  the  s.s.  Hillhouse  sailed  under  the 
command  of  Captain  Williams  for  Cardiff. 


and  Co.,  Glasgow,  left  the  Tyne  lor  her  tn«ls. 
She  is  372  ft.  long  by  48^  ft,  beam  and  30  ft 
10  in.  deep,  and  lias  been  built  under  special 
survey  to  the  highest  class  at  Lloyd's,  spar  deck 
rule  with  extra  strengthening  for  special  Ireeboaxd. 
She  is  fitted  with  long  poop,  long  bridge,  top  gallant 
forecastle,  the  accommodation  which  is  very  ajnple 
being  all  placed  in  steel  houses  on  the  bridge  deck. 
The  'tween  decks  are  loity  and  so  arranged  that 
cattle,  troops,  or  emigrants  may  be  carried  if  necessary. 
Very  special  attention  has  been  paid  to  the  loading 
and  discharging  gear,  and  a  complete  outfit  for  the 
rapid  handling  of  cargoes  has  been  arranged  for- 
consisting  of  eight  steam  winches  by  Messrs.  Clarkes 
Chapman  and  Co.  Ltd-,  Gates  head -on-Tync,  a  large 
number  of  cargo  derricks,  steam  steering  gear  by 
Messrs.  Caldwell  and  Co,,  Glasgow,  and  steam  windlass 
by  Messrs.  Emerson,  Walker  and  Thompson,  Bros- 
She  is  of  course  fitted  with  the  usual  water  ballast 
arrangements  for  Ught  passages.  The  vei>sel  has 
been  constructed  to  a  fin*  model  with  a  view  to  rapid 
speed  and  economy  in  fnel,  and  the  machinery 
(consisting  of  'engines  with  cylinders  24 J  in*,  40  in. 
and  68  in.,  by  48  in.  stroke,  three  large  boilers  ij  it, 
9  in.  by  II  ft.,  with  180  !b.  working  pressure!* 
has  been  supphed  by  The  North  Eastern  Marine 
Engineering  Company,  Ltd,  The  steamer  will  carry 
about  7,000  tons  loaded.  She  is  a  duplicate  of  the 
three  Queen  steamers  already  built  by  this  firm  tor 
Messrs.  Thomas  Dunlop  and  Sons,  Glasgow.  During 
construction  the  Xeikerton  has  been  superintended 
on  behalf  of  the  owners  by  Mr.  ,  Broom  and  Mr, 
Mcintosh. 


On  Friday,  the  steamer  Netherton,  built  by  the 
Northumberland  Shipbuilding  Company,  Ltd.,  How- 
don-on-Tyne,  to  the  order  of  Messrs.  John  Greenlees 


The    trial   trip   proved   in   every   way   satisfactory, 
and  a  mean  speed  of  over  12  knots  was  easQy  obtained. 
Among   the   guests    on    board    were    the    following  : 
Messrs.  John  and  Thomas  Greenlees,  Thomas  Dunlop. 
A.    H.    Buchanan   and   T.   M,    Broom,    Glasgo\i%   Mr, 
Kightley,  Newcastle,  Mr.  Rowkmd  Hedge,  and  Mr.  J. 
Graham,   representing  builders,   Mr.  P.   Myl^,   repre- 
senting engineers,  and  Messrs.  ChampH' 
Finlay,     Lloyd's      surveyors.     After     i 
Estherton    sailed    under    the    command 
Simpson  for  the  Bristol  Channel, 
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RUNNING-SHED    N0TE5. 


IV.— By  J.  C.   R.  Adams. 


TTTHEN  the  engine  is  supplied  with  automatic 
^  ^  expansion  gear,  consisting,  as  is  now  most 
commonly  the  case,  of  a  swinging  link  worked  by 
the  expansion  eccentric,  the  radius-rod  from  the 
expansion-valve  spindle  is  pivoted  to  a  die  capable 
of  sliding  in  the  curved  slot  of  the  link  from  top  to 
bottom,  and  the  point  of  cut-off  is  determined  by 
the  height  of  the  die  in  the  link  as  fixed  by  the 
position  for  the  time  being  of  the  governor  sleeve,  to 
which  it  is  connected  by  a  lever  and  suspension-rod. 

There  is  an  apparent  difficulty  in  connection  with 
this  arrangement,  owing  to  the  error  in  the  piston's 
movement  caused  by  the  angularity  of  the  connecting- 
rod,  which  may  be  worth  clearing  up.  It  is  the  practice 
in  designing  valve  gears,  as  a  rule,  to  assume  the 
connecting-rod  of  infinite  length,  in  other  words,  to 
consider  the  piston's  movement  in  relation  to  the 
crank  as  alike  at  the  two  ends  of  the  stroke.  Let 
us  first  state  the  problem  and  then  see  how  the  valve 
gear  I  have  mentioned  can  be  adjusted  to  redress  the 
inequality  in  the  movement. 

Taking  a  horizontal  engine  for  example,  and  assum- 
ing uniform  rotation  of  the  flywheel,  the  two  halves 
of  the  revolution  (supposed  to  be  divided  by  a  vertical 
diameter  of  the  crank-pin  circle)  are  performed,  of 
course,  in  equal  times  ;  but,  owing  to  the  action  of  the 
connecting-rod,  which  translates  these  equal  divisions 
of  the  crank-circle  into  unequal  fractions  of  the  piston's 
stroke,  the  mean  velocity  of  the  piston  is  much  greater 
while  the  crank  is  performing  the  half-revolution 
next  to  the  cylinder  than  during  the  corresponding 
half  furthest  away  from  it.  If  the  connecting-rod  is, 
say  five  cranks  long,  the  piston's  velocity  just  before 
and  after  the  beginning  of  the  stroke  at  the  end  furthest 
from  the  axis  of  the  crank  shaft,  is  50  per  cent,  greater 
than  in  the  corresponding  positions  at  the  other  end  ; 
these  differences  rapidly  diminishing  as  the  stroke 
proceeds,  until  at  near  mid-stroke  they,  of  course, 
disappear. 

Now,  putting  aside  the  automatic  gear  for  a  moment, 
suppose  a  single  slide  valve  with  an  eccentric  adjustable 
for  different  points  of  cut-off,  but  giving  a  constant 
lead.  If  we  turn  the  engine  round  to  each  of  the  two 
dead  centres  in  turn,   and  lengthen  or  shorten   the 


eccentric-rod  until  the  lead  (or  amount  the  steam- 
port  is  open  at  the  dead  centres)  is  the  same  at  each 
end,  we  shall  find  that  to  secure  an  equal  length  of 
admission  at  l)oth  ends  of  the  stroke,  the  eccentric- 
rod  will  have  to  be  lengthened,  so  as  to  move  the  slide- 
valve  further  away  from  the  crank  ;  a  little  only  if 
for  an  early  point  of  cut-off.  but  a  good  deal,  com- 
paratively, speaking,  for  a  late  cut-off  ;  and  so  pro 
rata,  for  all  points  in  the  stroke. 

Now,  in  the  automatic  expansion  gear,  where  the 
point  of  cut-off  is  constantly  varying  (that  the  varia- 
tion is  performed  upon  the  second  or  outer  valve 
makes  no  difference  in  the  principle)  we  are,  in  effect, 
called  upon  to  be  continually  altering  the  virtual 
length  of  the  expansion  eccentric-rod  if  we  wish  to 
secure  s>Tnmetrical  indicator-cards  for  all  points  of 
cut-off  within  the  range  cf  the  gear.  How  is  this 
rather  difficult  condition  fulfilled  in  practice  ? 

The  engine  is  left  by  the  erector  with  the  link  swing- 
ing through  equal  arcs  on  each  side  of  a  vertical  line 
dropped  through  its  centre  of  suspension ;  and  if 
indicator  diagrams  arc  taken  under  these  conditions, 
it  will  be  found  that  though  a  pair  of  symmetrical 
diagrams  can  be  got  for  any  one  point  of  cut-off,  by 
adjusting  the  length  of  the  valve-spindle  or  the  radius- 
rod,  yet  they  become  unequal  the  moment  the  governor 
causes  a  change  in  the  cut-off. 

This  can  be  corrected  by  increasing  the  length  of  the 
expansion  eccentric-rod  to  an  amount  found  by  trial 
when  taking  the  indicator  cards.  The  effect  of  this 
adjustment  is  to  cause  the  expansion  link  to  swing  or 
vibrate  through  a  longer  arc  on  the  side  nearest  the 
cylinder  (or,  in  other  words,  to  incline  the  link  a  little 
towards  the  cyHnder),  with  the  result  that  as  the  radius- 
rod  is  raised  by  the  governor,  not  only  is  the  travel 
of  the  valve  reduced  giving  an  earlier  cut-off,  but  the 
virtual  length  of  rod  is  reduced  also  in  corresponding 
degree,  and  vice  versa.  We  are  thus  able  to  get 
symmetrical  cards  from  the  two  ends  of  the  cylinder 
at  any  and  every  point  of  cut-off. 

Before  leaving  the  governor,  we  must  note  that  it 
is  a  sine  qua  non  that  the  expansion  valve  be  set  to 
cut  off  at  zero,  when  the  governor  sleeve  is  in  its  highest 
position,  or  accurate  governing  cannot  be  secured. 
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CORRESPONDENCE. 


To  the  Editor  of  Page's  Weekly. 

DKSTRUCTORS    AND    KLECTRIOITY. 

Dear  Sir,— Owing  partly  to  the  publication  of  a 
very  instructive  paper,  read  by  Mr.  W.  P.  Adams, 
before  the  Institution  of  Electrical  Engineers,  public 
interest  in  the  above  question  has  been  considerably 
stimulated.  I  think,  therefore,  that  it  may  be  not  out 
of  place  to  point  out,  with  your  kind  permission,  some 
misconceptions  which  may  arise. 

There  is  a  tendency  in  some  quarters  to  estimate  the 
efficiency  of  any  particular  destructor  by  the  numl>er 
of  electrical  units  per  ton  of  refuse  which  are  produced 
in  the  works  where  such  destructor  is  in  use. 

The  number  of  units  which  are  produced  per  ton  of 
lefuse  burnt  depends  chiefly  on  the  following  factors  :— 

1 .  The  calorific  value  of  the  refuse. 

2.  The  conditions  as  to  day  and  night  load,  which 
determine  whether  all  the  refuse  is  used  for  steam 
raising,  or  whether  the  destructor  is  working  at  full 
power,  while  the  electricity  plant  is  practically  idle. 

3.  The  efficiency  of  the  electrical  generating  plant, 
which  may  require  more  or  less  steam  per  unit  gene- 
rated. 

4.  The  efficiency  of  the  destructor  plant,  with  its 

boilers  and  flues. 

5.  Last,  but  not  least,  the  efficiency  of  the  manage- 
ment. 

It  is,  therefore,  absurd  to  attribute  to  the  destructor, 
either  the  whole  credit  for  a  good  result  in  units  per 
ton,  or  the  whole  blame  for  a  poor  result,  and  this 
is  demonstrated  by  the  fact  that  you  will  find  one 
destructor  of  a  given  make  giving  a  very  high  figure, 
and  another  destructor  of  the  same  make,  but  under 
different  conditions,  giving  a  low  figure. 


One  of  the  most  important  factors  in  the  efficiency 
of  a  destructor,  the  cost  of  labour,  is  usually  ignored 
when  dealing  with  steam  raising  results.  In  any 
destructor,  increased  steam  raising  results  can  usually 
be  obtained  by  putting  on  increased  labour,  and 
"  stoking  in  spoonfuls."  From  the  steam  raising 
point  of  view,  the  all  important  question  is.  what  is 
the  cost  of  a  ton  of  steam  produced  by  the  destructor 
in  ordinary  everyday  work  ? 

Under  the  heading  **  Steam  from  Refuse  and  its 
Cost,"  one  of  your  contemporaries  published  last  year 
some  interesting  figures,  showing  the  cost  of  labour 
per  ton  of  steam,  as  well  as  the  evaporation  i^r  |x>und 
of  refuse ;  at  a  number  of  combined  stations.  It 
was  shown  that  those  stations  where  the  highest 
evaporative  results  are  obtained  are  not  alwajrs  the 
most  economical,  owing  to  the  large  expenditure  in 
labour,  and  it  is  noteworthy  that  among  those  stations 
where  utilisation  of  steam  is  complete  the  best  result 
came  from  Fulham. 

If  the  destructor  produces  a  supply  of  steam  at  a 
reasonable  cost  for  labour,  it  is  for  the  electrical  depart- 
ment to  utilise  that  steam,  and  the  credit  for  good 
results  and  the  blame  for  bad  results  belong  by  rights 
to  the  engineers  who  are  responsible  for  the  construe* 
tion  and  management  of  the  whole  combined  works, 
and  not  to  the  maker  of  any  particular  part  of  the 
installation.  I  think  that  if  the  above  facts  were  more 
generally  recognised,  it  would  be  in  the  interest  alike 
of  electrical  engineers,  destructor  builders  and  the 
public. 

I  am,  dear  Sir,  yours  faithfully, 

F.  L.  Watson,   A.M.Inst.C.E. 


OBITUARY. 


The  late  Mr.  Gabriel  James  Morrison.  M.Inst.C.E., 
was  intimately  associated  for  many  years  with  the 
development  of  railways  in  China,  having  gone  out 
to  the  East  as  engineer  of  the  first  railway  laid 
down  in  Chinese  territory.  Subsequently.  Mr. 
Morrison  established  himself  in  business  at  Shanghai 
as  a  civil  engineer,  and  his  firm  of  Morrison  and 
Gratton,  was  associated  with  many  important  engineer- 
ing works  in  Shanghai,  .\fter  his  return  to  England 
Mr.  Morrison  acted  in  conjunction  with  Sir  John  Wolfe 
Barry  as  consulting  engineer  to  the  Shanghai-Nanking 
railway.      As  a  matter  of  historical  interest,    it  may 


be  mentioned  that  Mr.  Morrison  was  present  at  the 
laying  of  the  first  Atlantic  cable. 

The  death  is  recorded  at  the  early  age  of  thirty-«iKht 
of  Mr.  Frank  T.  Marshall,  director  of  Messrs.  R.  and 
W.  Hawthorn,  Leslie,  and  Co.,  Ltd.,  who  had  charge 
of  the  marine  engine  works  of  that  firm. 

Mr.  James  Frederick  Jackson,  who  died  suddenly 
at  Torquay,  was  a  member  of  the  firm  of  Blessrs. 
Spear  and  Jackson,  steel  manufacturers,  Etna  Works. 
Sheffield,  and  son  of  the  late  Alderman  J.  B.  Jackson, 
who  had  been  mayor  and  master  cutler  of  Sheffield. 
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INSTITUTION  OF  MECHANICAL 
ENGINEERS* 


MR.  KDWARD  P.  MARTIN  KLKOTBD  PRK8IDKNT. 

THE  annual  general  meeting  was  held  on  Friday 
last  in  the  hall  of  the  Institution,  Storey's 
Gate,  S.W.,  Mr.  J.  Hartley  Wicksteed  presiding. 

The  Chairman  moved  the  adoption  of  the  report, 
extracts  from  which  appeared  in  the  last  issue  of 
Page's  Weekly.  He  said  he  would  like  to  emphasise 
one  paragraph  of  the  report,  which  has  been  read  by 
the  Secretary,  with  regard  to  the  letters  used  to  indicate 
membership  of  the  Institution.  It  was  suggested 
that  instead  of  using  the  letter  M,  members,  associate 
members  and  others  should  use  the  word  Mech.,  so 
that  the  proper  description  of  a  member  would  be 
M.I.Mech.E.  Members  might  be  quite  certain  that 
this  suggestion  was  not  made  without  good  reason,  and 
it  was  hoped  that  the  recommendation  of  the  Council 
would  be  followed. 

Mr.  Edward  P.  Martin  seconded  the  resolution 
for  the  adoption  of  the  report,  which  was  unanimously 
carried. 

The  Secretary  (Mr.  Edgar  Worthington)  announced 
that,  as  a  result  of  the  ballot,  Mr.  Edward  P.  Martin 
had  been  elected  President  for  the  ensuing  year,  Mr. 
Arthur  Keen  and  Sir  William  T.  Lewis,  Bart.,  as  Vice- 
Presidents,  and  the  following  members  as  Council : 
George  J.  Churchward,  Henry  Davey.  William  Dean, 
H.  Graham  Harris,  The  Right  Hon.  W.  J.  Pirrie,  LL.D., 
81 1  Thotnas  Richardson,  Mark  H.  Robinson. 

Mr.  J.  Hartley  Wicksteed  :  It  is  now  my  duty  to 
vacate  this  chair,  and,  in  doing  so.  I  have  the  greatest 
pleasure  in  inviting  Mr.  Martin  to  be  my  successor. 
Mr.  Martin  is  a  man  who  has  been  salted  ;  he  has 
already  been  President  of  the  Iron  and  Steel  Institute  ; 
he  is  a  man  of  large  experience,  and  great  travel,  being 
acquainted  with  nearly  every  quarter  of  the  globe, 
where  mechancial  engineering  is  practised,  and  he  has 
been,  I  may  say,  in  pickle  by  the  Council  for  this 
position  for  several  years.  Up  to  the  present  time, 
however,  his  energies  have  been  entirely  absorbed  in 
enormous  responsibilities  in  connection  with  mechanical 
engineering  and  iron  and  steel  making,  but  now  that 
he  is  getting  easier  in  respect  of  his  obUgations  in  in- 
dustrial affairs,  he  is  able  to  devote  some  of  his  boundless 
energy  to  the  good  work  of  conducting  and  guiding 
the  prosperity  of  this  Institution.  I  could  have 
vacated  the  chair  in  favour  of  no  one  with  greater 
pleasure  than  I  do  in  favour  of  Mr.  Martin. 

Mr.  Edward  P.  Martin  then  took  the  chair  as 
President. 


VdTK  OP  THANKS  TO  THK   RKTIRINQ  PRBSIDKNT. 

Dr.  Kennedy :  Mr.  President  and  gentlemen, — ^While 
congratulating  ourselves  on  our  new  President,  and 
our  new  President  on  his  election,  it  is  at  the  same 
time  my  pleasureable  duty  to  move  a  resolution  of 
thanks  to  the  retiring  President,  Mr.  J.  Hartley  Wick- 
steed, for  the  excellent  manner  in  which  he  has  filled 
the  office  of  President  during  the  past  two  years. 
That  motion  does  not  require  that  I  should  make  any 
long  speech  ;  you  yourselves  have  seen  Mr.  Wicksteed 
frequently  during  his  period  of  office,  and  you  know 
what  he  has  done.  I  was  looking  at  the  chart  which 
is  hanging  on  the  wall  of  this  hall,  dealing  with  the 
growth  of  membership  of  this  Institution,  and  I  studied 
with  particular  interest  the  figures  for  the  years  1894 
and  1895,  when  I  had  the  honour  of  being  your  President, 
and  I  cannot  help  noting,  although  I  thought  we  worked 
very  hard  in  those  days,  that  the  great  increase  of 
membership  has  taken  place  since  that  time,  and  it  is 
plain  to  me  that,  though  I  found  the  duties  of  President 
for  two  years  somewhat  laborious,  Mr.  Wicksteed, 
with  this  increasing  membership,  found  these  duties 
much  more  severe  and  arduous  than  they  were  when 
I  had  the  honour  of  occupying  the  chair.  In  addition 
to  carrying  out  the  dutie.*  of  President  of  the  Institution 
at  home,  there  fell  upon  Mr.  Wicksteed  this  year  the 
duty  of  representing  the  Institution  in  America  during 
our  official  visit.  This  was  no  light  task,  gentlemen, 
but  Mr.  Wicksteed  fulfilled  it  in  a  manner  which  merits 
our  heartiest  thanks,  while  I  am  pleased  to  say  that, 
in  representing  the  Institution,  Mr.  Wicksteed 
made  himself  extremely  popular  on  the  other  side. 
Another  fact  to  which  I  should  like  to  direct  attention 
is  that  in  Mr.  Wicksteed  we  returned  to  something 
more  like  the  typical  mechanical  engineering  President 
of  the  old  days  of  this  Institution.  I  am  very  glad 
that  Mr.  Wicksteed  has  occupied  the  chair  of  this 
Institution  and  filled  it,  as  I  have  said,  with  so 
much  ability  and  credit  to  himself  and  to  us.  I  move 
a  cordial  vote  of  thanks  be  accorded  to  Mr.  W^icksteed 
for  the  way  in  which  he  has  performed  his  duties  as 
President  of  this  Institution. 

Mr.  Maw  seconded,  and  the  new  President  (Mr. 
Martin)  supported  the  resolution,  which  was  carried 
with  acclamation. 

Mr.  Wicksteed  :  I  thank  you  very  heartily  for  this 
expression  of  good  will  and  appreciation  and  for  the 
kind  remarks  made  by  Dr.  Kennedy,  Mr.  Maw,  and  the 
President,  and  I  am  very  pleased  to  hear  that  my  friends 
in  America  think  so  well  of  me.  I  know  that  I  formed  a 
very  cordial  relationship  with  the  President  of  the 
American  Society,  and  many  others  whom  I  met  on 
the  other  side,  and  I  am  happy  to  think  that  I  proved  a 
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worthy  representative  of  this  great  Institution.  The 
President  has  touched  upon  a  thing  on  which  I  have, 
perhaps,  prided  myself  more  than  anything  else,  and 
that  is  the  character  of  the  meetings  and  discussion 
which  have  taken  place  in  this  hall,  under  my  pre- 
sidency. I  have  on  many  occasions  seen  this  hall  so 
full  when  our  papers  have  been  read  and  discussed  as 
to  cause  misgivings  as  to  whether  in  a  short  time  it 
would  not  be  too  small,  and  I  think  I  may  say  that 
during  my  term  of  office  the  interest  in  the  papers  and 
discussions  has  never  flagged.  Reference  has  been, 
made  to  the  arduous  character  of  the  duties  performed 
but  I  must  say,  and  it  will  be  an  encouragement,  I 
hope,  to  my  successor,  that  I  have  not  found  it  in 
the  least  degree  a  strain,  but  a  pleasant  re- 
laxation. I  have,  during  my  long  career,  been 
subjected  to  eight  contested  elections,  and  it  is  by  a 
process  of  survival  and  longevity,  that  I  have  lived  to 
fill  the  office  of  President.  My  position,  however,  is 
now  fairly  secure,  as  I  belong  in  future  to  the  House 
of  Peers,  and  shall  in  future  be  subjected  to  no  inter- 
ference in  the  shape  of  contested  elections.  I  have  to 
thank  the  members  of  the  Council  for  the  assistance 
they  have  rendered  me  during  my  term  of  office,  and 
you,  gentlemen,  for  the  kind  way  in  which  you  have 
received   this  resolution. 


TRAMWAYS  PERMANENT  WAY 
CONSTRUCTION  AND  MAIN- 
TENANCE. 

A  paper  on  this  subject  was  read  before  the  Leeds 
Local  Section  of  the  Institution  of  Electrical  Engineers 
on  the  i6th  inst.  The  following  is  a  brief  abstract. 
The  author  expresses  a  preference  for  girder  rails 
weighing  961b.  per  yard,  with  fish  plates  25  in.  long 
weighing  70  lb.  per  pair,  and  anchored  down  at  the 
joints  with  Howard  Cooper's  patent  joint,  24  in. 
long,  with  six  rivets  into  the  bottom  flange  of  each 
rail.  He  has  also  used  an  intermediate  anchor,  either 
one  similar  to  those  at  the  joints,  or  the  Ames  Crosta 
Bull  Dog  Anchor  block .  The  au  thor  gives  it  as  his  strong 
opinion  that  it  is  better  to  lay  the  metals  first  and 
the  concrete  afterwards.  The  metals  should  be  placed 
on  wooden  blocks  packed  up  with  wedges  to  the  exact 
level,  at  intervals  of  about  9  ft.  apart,  then  the  line 
crowed,  afterwards  the  concrete  is  packed  under  the 
metals  and  the  remainder  of  the  track  to  the  level 
of  the  bottom  flange  of  the  rail.  After  this  has  stood 
for  two  days  the  wooden  blocks  are  taken  out,  and 


the  hol^s  filled  in  with  concretei  and  the  following 
day  the  whole  of  the  crevices  under  the  metals  are  ma 
in  with  a  mixture  of  sand  and  cement  ( t  to  r  J. 

The  author  has  \x&^  rails  60  ft.,  45  ft-,  and  a  few 
35  ft.  long,  but  prefans  the  45  ft.  lengths  as  being  more 
readily  handled,  while  there  is  not  the  danger  of  sagging 
which  occurs  with  a  longer  rail.  Moreover,  the  45  ft, 
rail  only  requires  one  intermediate  anchor,  whereas 
the  60  ft.  rail  ought  to  have  two  to  each  rail. 

The  fishplates  should  be  roiled  from  the  same  quality 
of  steel  in  all  respects  as  that  specified  for  the  rails. 
They  shall  be  capable  of  being  bent,  wlien  cold,  round 
a  bar  4  in.  in  diameter,  without  fracture. 


THERMIT    WILDINQ     PftOCEdS. 


>^g        ^ 


The  engineer  must  be  very  careful  in  the  gauging 
of  the  rails  or  it  is  a  great  strain  on  the  wheals  of  the 
cars.  The  gauge  on  curvet  should  be  slightly  less, 
varied  accortUng  to  the  sharpness  of  the  curve*  The 
author  has  used  both  manganese  and  crucible  casit  steel  ■ 
points  and  crossings,  and  thinks  the  former  lias  a  longer  I 
life.  When  occasion  arose  for  relaying  the  track  at 
Halifax,  the  author  had  the  whole  of  the  joints  welded 
on  the  Thermit  process. 

He  had  some  t^ts  made  of  the  electrical  resistance 
of  Thermit  welding  and  othen^'ise,  with  the  following 
results  :  Taking  a  solid  rail  8  ft.  long  as  a  standard 
resistance,  000068  ohms  ;  with  Thermit  welded  joint, 
without  bon<ls,  same  length.  000072  ohms  ;  with 
Thermit  welded  joint,  with  one  bond,  same  length, 
•000067  ohms  :  .  fishplates,  sole-plate,  and  two  bonds, 
newly  const rucled^  '00007S  ohms  ;  fishplates,  sole- 
plate,  and  two  bonds,  after  two  years,  ^00009 5  ohms. 

The  welded  joint  has  a  considerable  value  mechani- 
cally  by  giving  increased  strength  to  the  track.. 

Reference  is  made  by  the  author  to  the  need  for 
every  engineer  having  under  his  control  the  con- 
struction and  maintenance  of  permanent  way, 
possessing  an  emery  rail  grinder.  The  one  in 
use  at  Halifax  is,  up  to  tlie  pre,^ent  unique,  it  being 
the  only  one  of  its  kind  so  complete.  It  was  built 
by  Messrs.  Ames, Crosta  and  Co.,  Nottingham,  specially 
for  Halifax,  and  is  fitted  up  with  an  electric  motor, 
so  that  it  can  travel  and  work  from  the  overhead  wire. 
It  is  also  fitted  with  a  twelve  h.p,  petrol  motor,  and  can 
travel  and  grind  from  this,  if  the  overhead  equipment 
is  cut  off,  Of  in  case  of  construction  where  the  equip- 
menthas  not  been  completed.  The  machine  is  fitted  up 
with  a  complete  set  of  drilUng  apparatus  lor  drilling 
longtidudinally  and  vertically,  or^  ''  *-^u' 
angle,  which    is  very  useful  and  i  i  * 

either  motor. 


Febriaky  j4,  1905.  PAGE  S    WEEKLY.  431 

MICROSTRUCTURE  OF  CAST  IRON*     INSTITUTION  OF  CIVIL  ENGINEERS, 


I 


At  the  last  meeting  of  tlie  Iron  and  Steel  Institute 
Mr,  O,  F.  Hudson  read  a  paper  on  this  subject.  The 
following  is  an  abstract  of  a  portion  of  the  paper* 
dealing  with  the  manner  in  which  specimens  are  pre- 
pared : — 

The  specimens  for  micro -examination  are  taken 
when  possible  by  sawing  a  small  piece  from  the  metal 
to  be  examined.  In  the  case  of  mottled  and  wliite 
iron  such  a  course  is  not  possible,  and  the  specimen 
has  to  be  taken  by  chippings.  The  specimen  may  con- 
veniently be  of  the  following  dimensions  :  J  in.  x 
{  in.  X  -*f  in.  One  of  the  large  surfaces  is  then  made 
perfectly  plain  by  filing  with  a  smooth  file,  and  the 
edges  bevelled  to  prevent  tearing  of  the  polishing  papers- 
A  smooth-filed,  clear,  perfectly  plain  surface  having 
thus  been  obtained  the  file  marks  are  removed  on 
fairly  coarse  emery  paper,  and  the  pohshing  continued 
on  emery  papers  of  increasing  degrees  of  fmeness. 
The  final  polishing  and  removal  of  aU  scratches  is  done 
on  chamois  leather,  moistened  with  a  thin  paste  of 
the  finest  rouge,  or  better  still  with  alumina  obtained  by 
the  calcination  ol  ammonium  alum.  Alnmina  is  much 
more  effective  as  a  final  polisher  than  rouge,  and  for 
cast -iron  work  is  very  easily  prepared.  It  is  usually 
recommended  for  general  purposes  that  the  alumina 
shoidd  be  ground  and  graded  by  careful  levigation, 
and  the  products  made  into  pastes  with  the  finest 
Castile  soap.  A  polishing  powder  that  answers 
admirably  for  the  final  pohshing  ol  cast -iron  may  be 
made  by  calf  ming  ammonium  alum  in  a  porcelain  dish 
la  a  muffle  and  lightly  grinding  the  alumina  so  obtained, 
the  powder  being  dusted  unto  moistened  chamois 
leather  for  polishing. 

An  examination  of  the  specimen  after  final  polishing, 
and  before  etching  often  gives  useful  information^ 
e.g,,  the  amounts  and  relative  distribution  of  graphite 
and  phosphide  eutectic  in  grey  phosphoric  irons. 
In  etching  specimens  of  cast-iron  tliere  is  a  fairly  wide 
choice  of  reagents  that  give  satisfactory  results,  but 
perhaps  the  most  convenient  are  either 

{a)  a  2  per  cent,  solution  of  nitric  acid  in  water  or 
alcohol,   or 

(&)  a  5  per  cent,  solution  of  picric  acid  in  alcohol. 

To  avoid  misleading  results  etching  should  be 
conducted  with  discretion,  and  the  specimen  should 
be  examined  under  high  and  low  powers,  the  etching 
being,  if  necessary,  continued  further,  or  the  specimen 
repolished  and  re- etched.  After  etching  the  specimen 
may.  Mith  advantage,  be  rubbed  lightly  on  parchment 
covered  wth  a  thin  paste  of  precipitated  calcium  sul- 
phate. 


The  annual  dinner  of  the  Yorkshire  Students'  Associa- 
tion of  the  Institution  of  Civil  Engineers  was  held 
at  the  Queen's  Hotel,  Leeds.  Mr.  Ewing  Matheson, 
^I^lnst.C.E.,  presided,  and  among  those  present  were 
the  Lord  Mayor  of  Leefls  (Mr.  N.  Armitage)^  Sir 
Alex.  N.  Binnie  {Vice-President,  Institute  of  Civil 
Engineers),  and  Dr.  Tudsbery  (Secretary.  Institute  Civil 
Engineers).  Sir  .\lex.  Binnie  replied  to  the  toast  of 
the  '■  Institution  of  Civil  Engineers/'  and  Dr.  Tudsbery 
proposed  the  *'  Association  of  Yorkshire  Students/* 
which  was  suitably  acknowledgetl  by  Mr.  Matheson. 


LEEDS  UNIVERSITY  ENGINEERING 
SOCIETY. 

At  a  recent  meeting  of  this  society,  Dr.  J.  T* 
Nicolson  read  a  paper  on  **  High-speed  Tool  Steel 
and  the  Lathes  for  its  use.'*  He  explained  that  he 
did  not  inteiid  to  deal  so  much  with  hig|i-^»eed 
cutting  steel  as  with  the  forces  exercised  during  the 
operation  of  cutting.  He  alluded  to  the  discovery 
that  tool  steel  may  advantageously  lae  heated  up 
to  2,omj  degrees  F„  if  properly  cooled  aflerwardf. 
He  analysed  the  form  of  a  chip  cut  at  dead^slow  speed 
and  showed  what  hapi>ens  precisely  at  the  point  of 
the  tool.  Experiment  and  observ^aticn  sliow  that 
ju  de^ees  is  the  most  effective  degree  of  sharpness,  and 
that  to  work'  at  high  speed,  witlim  certain  limits, 
is  conducive  to  the  life  of  a  tool.  At  slow  ^leeds 
it  is  the  point  of  the  tool  which  does  the  work,  but  at 
nigher  s^eds  the  point  is  kept  cool,  and  the  work 
is  done  behind  the  tool  point.  The  lecturer  described 
the  d>T)amometer  used  in  measuring  the  forces 
exercised  in  all  directions  during  cutting.  It  has  been 
found  that  stress  is  constant  whatever  the  area  cut ; 
that  the  forces  requiretl  to  sustain  the  tool  when 
taking  a  cut  are  prcportional  to  the  area  of  the  point 
of  the  tool,  quite  apart  from  the  form  cf  the  cut.  and 
that  the  force  does  not  depend  on  the  speeilof  cutting. 


At  a  recent  meeting  of  the  Dundee  Institute  of 
Engineers  there  was  an  interesting  discussion  on  the 
problem  wjiether  it  would  be  more  economical  for 
Dundee  mills  to  take  power  from  a  central  electric  station , 
or  to  drive  by  their  own  engines.  Figures  were  sub- 
mitted showing  the  relative  costs  of  driving  local 
mills  by  steam  and  electricity,  and  in  the  cases 
quoted  there  was  shown  a  considerable  economy  to 
be  gained  by  steam  driving.  Mr.  Henry  Richardson, 
the  Gty  electrical  engineer,  opened  the  discussion. 
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TECHNICAL   SOCIETY   NOTES. 

The  American  visit  of  the  Institution  of  Mechanical 
Engineers  was  again  the  subject  of  discussion  at 
the  last  meeting,  and  the  comparisons  made,  while 
admitting  the  high  place  taken  by  American  engineers 
in  the  domain  of  mechanical  engineering,  certainly 
brought  out  nothing  which  puts  Great  Britain  in  the 
second  place.  As  Mr.  Thompson  suggested,  differences 
in  design  are  not  necessarily  improvements,  and  he 
expressed  himself  unable  to  understand  why  American 
engineers  had  reversed  the  continental  practice  in 
pump  engine  constmction  with  regard  to  the  placing 
of  Corliss  and  poppet  valves.  The  only  explanation 
which  Mr.  Barr,  author  of  the  paper  on  "  American 
Pumping  Machinery "  could  offer  was  the  necessity 
for  large  ports  and  small  clearances. 


own  with  anything  which  America  can  produce.  Mr. 
Halpin  was  there  in  person  to  modestly  con6rm  the 
truth  of  Mr.  WicKSteed's  narrative. 


With  regard  to  the  duties  obtained  from  pumping 
engines,  Mr.  Thompson  who  spoke  from  long  practical 
experience,  said  it  was  the  fashion  to  assume  that 
American  duties  were  much  better  than  those  obtained 
on  this  side,  but  in  making  that  assumption,  the 
difference  in  the  sizes  of  pumping  engines  constructed 
in  America,  and  in  this  country,  was  not  taken  into 
consideration.  It  was  pointed  out  that  while  American 
engines  ran  up  to  1,000  h.p.,  the  engines  in  use  here 
were  not  often  more  than  a  third  of  the  size,  and  taking 
that  fact  into  consideration,  the  duty  obtained  from 
English-made  engines  compared  very  favourably 
with  those  of  American  construction.  Mr.  Simpson, 
who  spoke  later  on  the  same  subject,  ^ras  of  a  similar 
opinion.  It  is  all  a  matter  of  opportunity,  and  if 
British  waterworks  companies  and  other  corporate 
bodies  would  give  English  engineers  a  chance  of  build- 
ing an  engine  of  1,000  h.p.,  the  results  obtained  would 
be  as  good  as  those  referred  to  in  Mr.  Barr's  paper. 
And  Mr.  Barr  himself,  catching  the  infection,  said  that 
given  equal  chances,  English  engineers  would  surpass 
their  American  cousins. 


Mr.  Alfred  Saxon,  author  of  the  paper  on  "  Engines 
at  the  Power  Stations  and  at  the  St.  Louis  Exhibition," 
gave  the  meeting  some  instructive  figures  with  the  aid 
of  diagrams.  Some  surprise  had  been  expressed  at 
the  figures  quoted  by  Mr.  Saxon  in  his  paper,  but  good 
as  were  the  results  given  as  achieved  by  American 
engines.  Mr.  Saxon  was  able  to  show  that  British  en- 
gineers can  better  them.  At  the  present  moment 
there  are  being  built  in  Lancashire  for  the  London 
County  Council  four  sets  of  engines  rated  at  5,000 
i.h.p.,  working  under  normal  load,  and  capable  like 
the  American  engines  described  in  Mr.  Saxon's  paper, 
of  working  under  50  per  cent,  overload,  and  the  duty 
which  the  EngUsh-built  engmes  are  expected  to  perform 
will  be  12V  per  cent,  in  excess  of  the  American  engines 
referred  to.  EngUsh  engineering  having  thus  been 
vindicated  all  round,  the  new  President,  Mr.  Martin^ 
very  opportunely  closed  the  meeting. 


Mr.  Hartley  Wicksteed  told  an  interesting  stor>' 
of  his  visit  to  the  McGill  University  at  Montreal, 
which  bears  upon  the  same  question  of  British  and 
American  engineers,  and  as  to  whom  belongs  the  pride 
of  place.  It  appears  that  visitors  to  the  University 
find  as  part  of  the  equipment  of  the  mechanical  labora- 
tory an  elaborate  experimental  engine,  with  so  many 
cylinders  and  cranks  and  designed  for  so  many  varied 
purposes  that  even  Mr.  Hartley  Wicksteed,  with  all 
his  experience,  failed  to  keep  count.  The  point 
of  the  narrative  is  that  this  engine  to  which  the  atten- 
tion of  visitors  is  directed  with  no  little  pride  of  posses- 
sion, was  designed  ten  years  ago  by  Mr.  Druitt  Halpin, 
the  well-known  English  engineer,  and  still  holds  its 


Professor  Lilly's  paper  on  "The  Strength  of  .Columns," 
which  figured  in  the  agenda,  had  to  be  held  over  until 
a  subsequent  occasion.  The  next  meeting  of  the 
Institution  will  be  an  important  one,  as  the  report  of 
the  Steam  Engine  Committee  is  to  be  presented. 


A  paper  on  "  Brakes  "  was  to  have  been  read  a 
the  last  meeting  of  the  Tramways  and  Light  Railways 
Association,  but  a  paper  by  Mr.  Herbert  Jones,  on  the 
working  results  of  the  Waterloo  and  City  Railway 
took  its  place. 


The  new  paper  on  the  agenda  at  the  Institution  of 
Electrical  Engineers'  meeting  yesterday  was  **  Setting 
Type  by  Telegraph.*'  This  paper,  and  the  discussion  on 
Mr.  Addenbrooke's  paper,  "The  Value  of  Overhead 
Mains,"  will  be  dealt  with  in  the  next  issue  of  Pagers 
Weekly. 

Abstracts  of  the  papers  read  at  the  Institution  of  Civil 
Engineers  on  the  14th  inst.  are  now  available.  Mr* 
E.  F.  C.  Trench,  M.A.,  contributed  a  paper  on  the 
"  Alfreton  Second  Tunnel,"  and  Mr.  D.  McLellan's  con- 
tribution to  the  Transactions  was  on  *'  The  Reconstniction 
of  the  Moncreiffe  Tunnel."  The  Alfreton  tunnel  is,  of 
course,  on  the  Midland,  and  the  Moncreiffe  is  the  welL 
known  Caledonian  tunnel  near  Perth. 


At  the  Society  of  Arts  on  Monday  last,  Mr.  Dugald. 
Clerk  delivered  the  second  of  the  Cantor  lectures  on  the 
•*  Internal  Combustion  Engine." 
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CONTRACTORS'    NEWS. 


Last  Day. 


Feb. 27 


CONTRACTS    OPEN. 

Copenhagen*— Suppiv  and  erection  of  a 
g'l^omettr  of  a  L-tp.icitv  of  200,000  cubic 
ket  per  hour  for  the  Lighting  Department 
of  I  he  Corporation.  Valby  Gasworks, 
Valby,  Copenhagen  ... 

King's  Lynn.— Supply  and  erection  of  one 
200-kw,  steam  dynamo^  condenser,  steam 
and  other  pipes  for  the  Corporation. 
Mr.  John  Pilling,  M.LE.E.,  Electricity 
VV^orks,  King's  Lynn. 

Hull, "Supply  of  mains  and  cables  for  u 
months,  for  the  Electric  Lightinj;'  Com- 
mittee.    City  Treasurer,  Town  Hall,  Hull. 

Barcelona,— The  ''  Gaceta  de  Madrid  "  of 
January  i8th  contains  a  notice  calling  for 
tenders  for  the  supply  and  installation  in 
the  sheds  of  the  Barceloncta  wharf  of  two 
transhipment  cars  for  platform  cranes. 
Conditions  of  contract  and  plans  may  be 
inspected  at  the  offices  of  the  Secretary  of 
the  Port  Administration,  Casa  Lonja, 
Barcelona       ,         ..  

Glemaford  { Suffolk). —Six  contracts  in 
connectitm  wirh  water  suppljv  Par- 
ticulars of  the  Engineer.  Mr.  J.  T,  Eayrs, 
Clarence  Chambers,  Corporation  Street, 
Birmingham  ... 

Wimbledon,— !^upply  of  stores  lo  the 
Electricity  Department  for  one  year  from 
April  I.  Electrical  Engineer,  Durnsford 
K'^jad,  Wimbledon    ..,         

Johannesburg.— Supply  of  100  electric 
cars,  two  electric  water-cais»  five-ton 
crane,  car  traverser,  and  workshop  tools 
for  Municipal  Council 

Manchester.— Laying  underground  tele- 
phone pipes  (Contract  Ko.  11),  with  other 
appurtenant  works  for  the  Paving,  Sewer- 
itjg,  and  Highways  Committee.  City 
Surveyor's  OHke,  Town  Hall,  Manchester 

StoRe  Ne^wingtoii*— Supply,  delivery  and 
erection  of  sub-station  plant  and  mains. 
Four-section  contract.  Mr.  \\\  ¥.  Loveday, 
Borouj;;h  Surveyor^  Town  Hall^  Milton 
Road,  Stoke  Ncwington,  S.E. 

Broadstairit^Construclion,  delivery,  and 
erection  at  the  above  station  oi  a  hori- 
zontal tandem  compound  engine,  con- 
denser, well  pumps,  and  all  accessories. 
Mr.  Percy  GniTilh.  M.  Inst.  C.E.,  54, 
Parliament  Street,  S.W. 

Brighous e*— Widening  of  the  Calder 
Bridge,  Brighouse,  by  means  of  steel 
lattice  girders  and  steel  stanchions  for  the 
Corporation.  Mr.  S.  S.  Haywood,  Borough 
Engineer,  Municipal  OiTsces,  Brighouse..* 

Belgium.— The  "  Bulletin  Comnierciar'  an- 
nounces that  the  Belgian  State  Railways 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  heating  apparatus 
in  the  central  workshops  at  Mechlin. 
Pa  rt  ic  u  la  rs  o  I  M .  S 1  agh  m  u  y  ider ,  E  n  gi  n  ee  r-  Ma  re  h  6 
in-chief,  Stiition  du  Nord,  Brussels  ..,     March  13 


March  i 


Mar.  I 


March  4 


March  6 


Mar,  6 


March  8 


Mar   ir 


Mar.  II 


Mar.  15 


L»st  D*r 
ParK  Royal  —Supply,  delivery,  and  erec- 
tion Oi  plant  in  connection  with  the 
electricity  generating  station  at  Park 
Royal  and  proposed  sub-stations  and  dis- 
tributing centres  at  viirious  places,  for  the 
Great  Western  Railway  Company, 
Messrs  Ketinedv  and  Jenkin,  17,  Victoria 
Street,  S.W,    ,..'       March  ij 

So  U  t  h  Sb  i  el  d  S ,— S  u  p  p  I  y .  deli  very  an  d  crcc- 
tion  of  the  following  plant  in  connection 
with  the  electricity  supply  department  : — 
One  multitubular  marine  type  boiler,  two 
medium-speed  open-type  vertic;d  engines 
for  two  550  k  vv.  direct  current  traction 
generators,  t\\u>  500  k.w.  direct  current 
generators  and  traction  switchboard.  ^Ir. 
J.  H.Caw^thra,  Borough  Electrical  Engineer  March  1 

Axbiidge  (Somerset).— Supply  of  about 
600  tons  of  cast-iron  socket  water-pipes 
7-in.  to  4-in  in  diameter,  for  Axbridge 
Cnion  Rural  District  Council 

Llandyfodwg  and  Llantrisant 
^  WalesK  The  Og  m^ >re  and  Garw  i'rban 
District  Council  invite  tenders  for  two 
distinct  and  separate  sctieines  of  bridging 
the  valley  at  Gilfach,  by  extending  Coro,, 
natio!i-roadf  Evanstown,  in  the  parish  of- 
Llandyfodwg,  to  join  the  highway  known 
as  Gilfach-road,  in  the  parish  of  Llantrisant 
Mr,  H.  Dawkins  Williams,  Surveyor,  Bryn, 
Mcnin  ... 

London.— Supply  of  electrical  stores  for  year 
ending  March  31,  ic;o6,  for  the  Fulhani 
Borough  Council.  Town  Clerk,  Town 
Hall,  Fulham.., 

Shanghai  t^The  Shanghai  Municipal  Coun- 
cil invite  tenders  for  the  construction  and 
operation  of  about  24  miles  of  electric 
tramways  on  the  trolley  s^'stem  in  the 
streets  of  the  Settlement  of  Shanghai  ; 
alternative  prop>osals  are  desired  for  the 
single-trolley  and  double -trolley  lines. 
Council's  agents^  Messrs,  John  Pook  and 
Co.,  63,  Leadenhall  Street,  London,  E.C, 
and  Messrs.  Fearon  Daniel  and  Co.,  90, 
WairStreet,  New  York. 

Newport  (Mon.)* — Construction  of  main 
outfall  and  branch  sewers  for  the  Western 
Valleys  Sew^erage  Board.  Particulars  at 
ofhcesof  Mr.  Baldwin-Latham,  Parliament 
Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Geo,  Chatlerton,  6,  The  Sanctuary,  West- 
minster,  S.W. ;  or  Mr,  T.  S.  Edwards, 
Clerk  to  the  Board,  Newport  (Mon.)        ...      April  8- 

COMING    CONTRACTS. 

Aston* — The  Town  Council  has  adopted  a  scheme  for 
reconstructing  and  converting  the  remaining  tram 
ways  in  the  borough  at  a  cost  of  £'63,270. 

Devonport.— The  Local  Government  Board  has  sanc- 
tioned the  borrowing  by  the  Corporation  of  jf 7,958 
for  e.Ytending  the  electric  supply  plant. 

Sunderland. — The  Corporation  has  decided  to  apply 
for  sanction  to  borrow  £?  15,000  for  electric  supply 
purposes. 
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S^irinton  and  Pendlebury.  -Application  is  being 
made  by  the  District  Council  for  sanction  to  borrow 
;£6,9oo  for  electric  supply  puiposes. 

West  Hartlepool^— The  Local  Government  Board 
has  sanctioned  the  borrowing  by  the  Town  Council 
o^  ;£i3»3io  for  electric  supply  purposes. 

S^iritxerlaad.— Projects  for  three  electric  tramway 
routes  have  'recenttv  been  approved  for  Bern?,  and 
an  electric  railway  (torn  Aigle  to  Sepey,  Leysin  and 
Feydey  is  to  be  constructea  For  this  latter  project 
particulars  can  be  obtained  from  the  Aigle- 
Ollom  Monthey  Railway  Company,  Aigle,  Switzer- 
land. 

Guatemala.— The  tramway  lines  are  to  be  converted 
to  electric  traction.  .  Further  information  can  be 
obtained  from  Mr.  Richard  Echeverna,  Guatemala 
City. 

Egypt. — Amongst  the  estimates  for  1905  are  :  irrigation 
works,  j^953)00o  ;  bridges,  j£ioo,ooo  ;  harbour  works 
at  Alexandria,  ;f  158,000  ;  harbour  and  railway  works 
at  New  Suakim,  ^i5"),ooo. 

Copenhagen  • — A  scheme  for  doubling  two  railway 
lines  and  for  constructing  a  hiph-level  bridge  over 
the  Little  Belt  is  under  consideration.  The  estimate 
is  about  ;£4,ooo,ooo. 

Chelsea. — The  Council's  application  for  sanction  to 
borrow  ;£2v;,ooo  has  been  before  the  Local  Govern- 
ment Board. 

Cupar. — The  Town  Council  have  under  consideration 
a  drainage  scheme  estimated  to  cost  j^io,ooo. 

CONTRACTS   CLOSED. 

Islington.— The  Borough  Council  have  placed  an'order 
for  seven  3o-k.w.  single-pbase  transformisrs  with 
Messrs.  Farranti,  Ltd. 

Little  Halt  on  I  Bolton.— Orders  have  t>een  recently 
received  by  Edward  Dennis  and  Co.*  Md.,  from  the 
Corporations  of  Birmingham,  Burton-on-Trent, 
Coventry,  Dewsbury  and  Middlesbrough.  Orders 
have  also  been  reeved  irom  the  Metropolitan 
Electric  Supply  Company,  and  the  Stirling  Boiler 
Company. 

Buncrani^  Ireland-  — James  Gordon  and  Co.  have 
secured  the  contract  for  the  supply,  delivery,  and 
erection  of  the  complete  hydraulic  and  gas  power 
plant  for  the  electric  light  station  at  Buncrana, 
Ireland. 

Dublin.— Messrs.  Davis-Perrett  Ltd.,  have  received 
an  order  from  the  Dublin  United  Tramways 
Company  for  one  of  their  electrical  grease  separating 
plants,  capable  of  purifying  4,000  gallons  of  greasy 
water  per  hour,  and  have  just  installed  a  plant  at  the 
South  London  Electric  Supply  Corporation's  works 
at  Loughborough  Junction  to  deal  with  8,000  gallons 
of  greasy  water  per  hour. 

War  Office.  —  The  Brightside  Foundry  and  Engi- 
neering Company,  Ltd.,  Sheffield,  have  received  the 
order  for  heating  the  new  War  Office  buildings 
in  Whitehall.  The  system  to  l>e  adopted  is  low- 
pressure  steam  heating,  with  radiators. 

London.-— The  Paterson  Engineering  Company,  Ltd., 
London,  have  recently  received  orders  for  Paterson 
feed-water  purifiers  from  the  following  firms : 
Babcock  and  Wilcox,  Ltd.,  BelHss  and  Maroom,  Ltd., 
Danks  and  Co.,  the  Electric  Construction  Company 
(2),  the  Mirrless  Watson  Company,  Crompton  and 
Co.,  and  the  Earl  of  Rosslyn's  Collieries  Company, 
Ltd. 


Japan,  — The  Japanese  Government  have  placed  a 
contract  wit^  thp  North  British  Locomotive  Combine, 
Glasgow,  for  fifty  powerful  locomotives.  These  are 
in  addition  to  an  order  for  a  score  of  engines  at 
present  building  for  Japan. 

London.—The  Brush  Electrical  Engineering  Company 
have  received  orders  from  the  Middleton  Electric 
Traction  Company,  J.  J.  White  and  Co.,  of  Belfast, 
Keighley  Corporation,  Rochdale  Corporation,  and 
Erith  District  Council.  The'  Erith  order  is  for  an 
overhead  electric  equipment,  the  other  orders  are  for 
carl)odies  with  Brush  equipments. 

Zurich,— The  Horsfall  Destructor  Company,  Ltd.,  of 
Leeds,  have  supplied  a  destructor  inst«|laBon  to  the 
town  of  Zurich,  Switzerland  ;  this  installation  com- 
prises twelve  cells,  in  which  120  tons  of  refuse  can  be 
burnt  dailv  as  it  is  collected,  and  without  any 
addition  of  fuel. 

APPOINTMENTS   VACANT. 


umm^,  Day. 

Great  Weatem  Railway.  —  Electrical 
Engineer  for  traction  and  lighting. 
Salary,  ;f6oo  per  annum.  The  Secretary, 
Paddmgton  Station,  London,  W Feb.  27 

Northampton,  —  Engineering  Assistant 
under  Corporation.  Salary  ^^loo.  Par- 
ticulars of  Borough  Engineer       Feb.  28 

Loeda.— The  City  Council  have  decided  on 
the  appointment  of  a  waterworks  engineer, 
at  a  salary  of  ;gi,ooo ;  Mr,  Robert  Fox, 
TownQerk Feb.  28 

Chiswick.— Engineering  Assistants  under 
Urban  District  Council.  Particulars  oif 
Mr.  Ernest  F.  Collins,  Town  Clerk, 
Chiswick       ..,        ...    Itfa^ch  2 

London  *^Assistant  at  the  City  and  Guilds 
Central  Technical  College,  to  teach  me- 
chanical drawing  and  mechanism.  Salary 
£iSo  per  annum.  Prof.  Dalby, at  College, 
Exhibition  Road,  S.W.  ...        .„        ^ 

APPOINTMENTS   PILLCD. 

Bradford,— Mr.  Charles  W.  Salt,  of  Croydoq,  h^t 
been  appointed  assistant  electrical  engii^«r  to  the 
Bradford  Corporation,  at  a  salary  of  ;f ^50  a  year. 

Leith.— Mr.  W.  Relph,  of  the  Stalybridge,  Hyde, 
Mossley  and  Dukinfield  tramways,  has  l>een  appointed 
tramway  superintendent  to  the  Leith  O>rporiitioii 
tramways. 

Southampton.— Mr.  Street,  borough  electrical  en- 
gineer of  Southampton,  has  been  recommended  for 
appointment,  for  a  p'^riod  of  twelve  months,  as 
manager  of  the  electric  tramways  of  that  town. 
Mr.  Street  would  continue  to  discharge  his  present 
duties  while  holding  the  appointment  in  qucsBtion. 
The  total  salarv  would  be  £650  a  year, 

Manchester.— Mr.  S.  L.  Pearce  has  been  appointed 
chief  electrical  engineer  at  the  Manchester  eKctridty 
works.  The  appointment  is  for  a  period  of  three 
years,  and  the  salary  is  one  of  ;f9oo  for  the  Qnt  year 
and  ;£i,ooo  a  year  for  the  remainder  of  the  tenn. 

Melbourne*— Mr-  £•  W.  Skeats  has  been  appointed 
professor  of  geology  at  the  Melbourne  University. 

Johannesburg.— Mr.  G.  H.  Stanley,  the  demoagltntoc 

in  metallurgy  and  surveying  at  the  Armstrong  CMlege, 
Newcastle-upon-tyne,  has  recently  receiviBd  a  very 
important  appoiqtment  in  South  Africa*  havinf  been 
elected  to  the  professorship  of  metallorgyin  the 
Technical  Institute,  Johannesburg. 
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Harvey  United  St«el  Co.,  Ltd.       . . 
Hawthorn.  Leilie  A  Co.,  Ltd.  Ord. 
Head,  WriKhtson  &  Co.,  Ltd. 
Eill  {Rlcbardl  4  Co.  (1809)  Ld.,OTd. 

Do.       6%  Com.  Pref.    .. 
Hornsby  (Ricbard)&Son8,  Ld.,Ord. 


100     100 —Wl 
74     314-  ^i"" 

10     lej— lej 

10       U^llj 
100    ,91  —  94 


7r00O  ; 

r,coo  , 

£2£  .000 

50,000  I 

70,000 

£400,000 

90,000 

65,000 

13,000 

290,000 

126,938  , 

73,069 

£380v00O 

890,000 

£350,000 

36,000 

S75  0OO 

000,000 

£300,<100 

£115,800 

£97,000 

250,000  \ 

800,000 

£800.000 

40,560 

£125,340 

25,000 

95,000 

£250,fX)0 

86,000 


10  I  !04—  11 

lOO  I  07  -100 

10  I  lS-1— 194 
10         ^-lQ 

3  I    4|-  41     I 

a      6}-  6j 


684,782  '' 
I 
638,845  I 
£240,000 
800,000 

£aoo,ooo 

£160,000 


10 
5 

8tk 
5 

6 

10 
Stk 
5 
t 
6 
1 
6 
5 


8tk 
10 

i 

I 
Slk 
100 

100 

1 

1 

Stk 

10 

Stk 

10 

10 

Btk 

10 

'? 

I 

I   Stk 


Do.    Cam.  Pref.  .V-Vj 

Lambert  Bro^*.,  Ltd.,  Ord ' 

Do,       54''„  Cum.  Pref,  . . 
a/lji   Leeds  Forge  Co  ,  7%  Cum.  Pref.   . .  i 
id.    Ljsaftbt  (John),  Ltd.,  6%  Com.  PI. 
Do       44%  iat  Mt  Deb,  Stk.,  Reft. 
Mather  *  Piatt,  Ld,.  5%  Cura.  Pref 
MeaBurcs  Bra».,  Ltd  ,  Ord.  . . 
Do.    51%  Cnni.  Pref.      .. 
Do.    4j%  let  Mrt,  Db.  8tk.,R«d.l 

Muntz  Metal,  Ltd 

Do.    Pref.  5%  ' 

Nantyglo  and  BlAinn  Iron  Wotk'<, 

Ltd.,  8%  Cura.  Pr.  J. 

N.  Brit.  Loco,  Oo.,  Ltd.,  &%  Cm  Pi. 

Nortb  Eastern  Steel  Co.,  Ltd.,  Ord. 

Do.    44%  lat  Mrt.  Db.  Stk, Red, 


m 
m 

6d 

4! 


5% 
47/6 

6/- 


ICO 

1 


h\ 


10 


6-7 


100     tj04— 914 


10.000       10 

$60M959iK}  ^lOiJ 

$360814100  Um 

Sl6ta660OO  tiouo 


8,850,000 

750,000  I 

£750,000 

£1,250,000' 

£1,000,000 

225,000  I 

500,000  I 
£»IX),000 
7,637 


1 

I 
Stk 
Btk 
100 

1 


44% 

S|^-     Peftfton  dc  Knowles  Coal  and  Iron 
Co,,  Ltd.,  Ord.,  "B  ■ 
8/,  Do.        0%  Cum.  Pref.**  A"     ,. 

6/-     Pe«se  Sc  Partner*,  Ltd.,  Ord. 
4%  Do.       4  >,  Perp.  Deb.  Stock 

a/.     Peebles  ( Bruce  K\^  Co.,Ld,,6%Cm.P. 

—  Pooley  { Henr J 1  A  Bo  o ,  L  td . ,  Ord  . . 

—  I        Do.       64%  Cum,  Pre?  f.  .. 

—  [ProjecUleOo.  (ii»2),  Ltd..  Ord,     ,. 
S/»    Rbyraney  Iron  Co.,  Ltd. 

a/-  Do,        New  

5%  I        Do.       6%  Mort.  Deb.,  Red.    . .  1 

7jkd.   EiobardBons,  WeAtsmrtb  4tOo,,  Ltd.,i 

6%  Cam.  Pf,    .   I 

44%  Do.       44%  Perp.  Deb,  Stock  . . 

Is!/-    BuitOD,  Prootor  A  Co. ,  Ltd i 

6d.    Scott  <W*ltor>,  Ltd.,  Ord.     ..        .J 
74d.  Do.  6%  Cum,  Pref.    . 

■i'\,  Do.  4%  Perp.  I>eb.  Stk 

5%     Sbelton  Iron ,  Steel  and  Coal  Oo.,Ld .  I 
Iftt  Charge  5%  Dflh«..  Red  . , 
6%  Do.     6%  and  Mort.  Debt,,  Red. 

j     t  /,    Soatb  Our b  am  Stee  I  dt  I  ron ,  Lt  d .  Or. : 
7id,  Do.  «%Oum.  Pref. . . 

44%  Do,        44%  Per.  Deb.  Stock 

,  a4%    StuelCo.of  Scot  I  and  Ord  1/495(50,. 
5%>  Do.        SVt,  Trust  Mort.  Deb.    .. 

—  dtepbenaon  (Robert r&  Co.,  Ltd., Or. 
6A5  Do,         54%  Cum.  Prof.     . . 
4%   I  Do.       4%  Perp.  D«b.  Stock 
»/.    laiewarts  &  Lloyd*.  Ltd.,  Ord. 
6/^           Do.       6%  Cum.  Pref.    .. 

4  6^ J,  Swan,  Hunter  A  Wiffham-  i 

Ricbardfon,  Lim.  Ord. 

6d.  :        Do.    6%  Cum.  Pref.       . .         .   ! 

<J%  Do.    4i%lstMort.Deb.atk.Refl 

t!d.    Thamei  Iron  Worka,  Sliipbutlding 

1  BD|;ineering  Co., Ltd., 5%  Ciim.Pi. 

4%  Do.    4%lrrede«n).l8tMoTt.Deb, 

7jid.    Ihornycroil  (John  I.)  A  Co-»  Ltd- 

6%  Cam.  Pref. 

Tylor  (J,}  A  Bona,  Ltd.  5%  Cnm.P^;     _ 

Uoilcd  States  Steel  Corp.  Com, Stk  ! 9100 

Do.  7%  Cum,  Pref.  Stock  $100 

I>o.    lO'OOvr.  5%  Skg,Pd.G.B.l&,  $1000 


90  ^  98 


14* 


5/- 

fl 

1/. 

6d, 
5% 
4% 
44% 


«*=7? 


L 


Stocks  &ai  Sharei  marked 


Vickers,  8on«  &,  Maxim,  Ltd.  Ord. . 
Do.  5%  Non-Cnm.  Pref. 
Do.  5%  Non  Cum.  Pref.  Stock. 
Do.  4%lftt.Mort,Deb.9tk.Red. 
Do.  44%  2nd  Mort.  DcbB.,Red. 
WeardiUe  Sterl,  Coal  &  Coke, 

Ltd.,  Def.  Ord. 
Do.       6%  Com.  Pref,  Ord.      .. 
Do.        4%  Perpetual  Deb.Stock 
Weldlest  Steel  Tube,   Lid.,  Cxun. 
Pref.  54 
Do,       Mort.  Deb,  44%    .. 
WUlans  &  Robi  n  &on ,  Ord ,     . . 
Do.        6%Cnm.  Pref.    .. 
Do.       4%ltitMflrt.Deb.Stk,Red 
Yorkshire  Iron  Si  Coal  Co.,  Ltd., 

44%  l&t  MQT\.^%\i,%>Ja.-«t.«i^. 
•  are  iiuoind  ex»d\^i«n4, 


1 

Stk 

6 


800 

Stk 

66,666 

6 

66,606 

5     1 

£9441,641 

Stk 

£160,000 

8.k 

74d- 
4% 

1? 

3/. 

4% 
44% 


1=}* 


X'SjIi       ^\  —  'Jfe 
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n. — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTBIC    TBACTION.— Contd. 


AKeiunt 


100/100 

imjaoo 

1500^000 

jaoo.ooo 

400.000 

lOB.TiJl 
ISO.OOO 

40,000 
&B,0Oft 

£im,€oa 

61,000 
^300000 

^,S61 


17,189 

£844.028 

£100,000 

112.100 

8I39O 
£200.000 

10,248 
iBlOO.000 


'  i 

IJUt 

'   i 

l>t¥^ 

i^ 

duid. 

1 

Ad.    1 

1 

1 

^;' 

5 

4/^ 

K 

a/- 

itl 

G 

w- 

Btk 

4%| 

^ 

SV- 

31 

2/41 

Stk 

**% 

Stk 

^t'Si 

5 

6  -    « 

5 

2/B  1 

atk 

4^%l 

a 

1/e  ! 

PreMnt 

Amooat 

BalMoribed. 


Din-  I 
dand. 


I 


25,000      10 


ie900,ooo 

86,000 

85,000 

£60000 

50,000 

£800,000  I 
7,500  ' 
100,000  I 
87,860 

jei60,000  I  100      4% 


10/^ 

4% 
1^6 


2/6 

6% 


&tk  4% 

6  6/- 

6  3/8 

SA  4i% 

10  B/- 

100  4% 

10  — 

1  8% 

12  12/- 


5 

5 

Btk 

1 

Btk 

6 


6 
Btk 
Btk 

2 

2 
Btk 
10 
Btk 


Alli&doc  Etec.Cd.,  Ltd.  5%Ciun.Pf. 
Aron  EJlec.  Meter  Ltd.,fi%  Cum.  Pf.l 
Bfill'B  Asbefetosj  Go.,  Lid.  . .  .J 
QrUifih  loBulAt^d  &  Helibv  Cables! 

Ltd.,Ord I 

Do,  6%  CBm.  Pref. 
Do,  4i%  U%  Mort.  Dflb.  Stk.  Rd 
&rituhThoniaon-Hoa9tanCn.^Ltd., 
44%  1st  Mori.  Deb.  Silt.  Red. . . 
BritiBb  Wei  ting  bOEiBQ  Ebi?tdoand 
3iIftQuJ»o.  Co.,  Ltd.,  E%  Pref. .. 
Dd.       4-oMort.  Dob.Silf.  Red... 
Brash  Elee.  Engine.  Co.,Ltd.,Ord. . 
Do.        O'^jPref*     .. 
Do*       44%  Perp.  lat  Dftb^Stk.. . 
Do,        i|%Perp*  2nd  Deb.  Btk. 
Cd.Uender'e  C11bkJrCon9tQ.Ltd.Ord. 
Do,    5  ^Oiim.  PreL     .. 
Do.    4  J%  1  A%m  ott.  Bti  b  Btk.Red. 

CromptoQ  ft  Co.,  Ltd 1 

Do.  5%  Ist  Mort.  Keg.  Debs. 
Dick,  Kerr  &  Co.,  Ltd.,  Ord. 

Do.      6%Cam.  Prer 

Do.  44%  Deb.  Btock,  Red.  .. 
Doalton  &  Co.,  Ltd.,  5%  Cam.  Pref, 
I  Do.  l8tMort.4%Iree.Deb.Btk 
Edison  and  Bwan  United  Eleotric 
I  Ligbt,  Ltd.,  «*  A  "  Bhares 

'  Nos.  1-99,261 

Do.  "A  "BharesNos.Ol -017,189 
Do.  4%  Deb.  Stock  Red. 
I  Do.  5%BecondDeb.  Sbk.Red. 
Electric  Construction  Co. .  Ltd.  . . 
'  Do.  7%  Cumulative  Pref.  .. 
I        Do.    4%Perp.lstMt.Deb.Stk. 

Everedand  Co.,Ltd 

Perranti,  Ltd.,  5%  1st  Mort.  Deb. 

I       Btook,  Red 

jGen.  Elect.  Co.  (1900),  Ltd.,  5% 
Cum.  Pref. 
I  Do.  4%l8t.Mt.Deb.Btk..Red. 
'Henley's  (W.  T.)  Telegraph  Works 
I  Co.,  Ltd.,  Ord. 

Do.       44%  Cum.  Prefr . . 
!        Do.       4i%  Mt.  Deb.  Btk.  Red. 
'India  Rubber,  Qutta  Percha  & 
I  Telegraph  Works  Co.,  Ltd., 

!       Do.       Isl  Mort.  Deb.  Red.    . . 

|Parker,  Thos.,  Ltd 

;  Scott  (Ernest)  &  Mountain,  Ld.,Ord 
Telegraph  Construction  and  Main 
I  tenanoe  Co.,  Ltd 

!        Do.       4%  Deb.  Bonds  . . 


1 
1 

1 

6 

5 

100 

100 

5 

100 
2 
2 

100 

100 
5 
5 

100 
8 

100 
5 
6 

100 
I 

100 


8 

6 

100 

100 

2 

2 

100 

10 


t  1* 


£200,000  '   Btk 
£220,000  '  100 


B               C    1 

102,268 

5 

6l-6f      , 
101  -104 

£850,000 

480,000 

40,000 

Btk 
1 
5 

101  —108 

£800,000  ' 

100 

1 

£120,000  1 

Btk 

24-    2i  , 

87  -  89    ; 

60,000  ' 

10 

il=4: 

59,987 

10 

94-97 

80,000 

5 

79  —  82    ' 

T-  J? 

£150,000 
125.000 

Btk 
10 

105  —107 

^z^ 

£1.031,000  . 

Btk 

£50.000 

Btk 

Itz^i 

814,016  ' 

1 

105-107    1 

500,000 

1 

105—106 

£850,000 
50.000 

Btk 
5 

110,928  , 

8 

8—      i 

£150.000 

100 

1  -    li 

£196.200 

Stk 

77  —  82 

79  —  84 

Sf**^ 

10 

ltzl\ 

24,500 
£220,000 

10 
Stk 

97-99 

18-15 

5% 
6% 

8/. 

6% 


6/- 
2/6 

% 

6% 


6d. 

4i%  ! 
B/-  I 

2/9g, 
8J% 

«%: 

10/.  I 
«/- 

4i%  1 


jBuenoi  Ayres  Blec.  Trams  Co.  (1901) 
I  Ltd.,  5%  Db.  Stk.,  Bed. 

.Buenos  Ayres  Od.  Nat.,  Ltd.,  6% 
I  1st  Deb.  Bda. 

Calcutta  Tramways  Co.,  Ltd. 

Do.       44%  1st  Deb.  Btk.,  Bed. 

Cape  Electric  Tramways,  Ltd.     . . 

City  of  Birmingham  Trams  Co.,Ltd. 

5  %  Cum.  Pref. 

Do.       4%  1st  Mort.  Debs.  . . 

I  Colombo  Elec.  Tram.  A  Light.  Co., 

Ltd.,  5%  let  Mort.  Deb.  Stk.  Bed. 

.Dublin  United  Trams.  Co.  (1896), 

Ltd.,  Ord.    .. 

I  Do.    6%  Pref 

Isle  of  Thanet  Elec.  Trams,  and 
I  Light.  Co.,  Ltd.,  5%  Cum.  Pxef. 
j  Do.    4% Deb. Stock.. 

London  United  Trams.  (1901),  Ltd., 

I  5%  Cum.  Pref 

i  Do.  4%  Ist  Mort.  Deb.  Btk.  Red. 
Madras  Electric  Trams  (1904),  Ltd., 

I       5%  Deb.  Stock,  Red 

Metropolitan  Elec.Trams,  Ltd.,Def. 
!        Do.  5%  Cum. Pref... 

;       Do.  44%  Deb.  Stock,  Red. 

{New  General  Traction   Co.,  Ltd., 

6%  Cum.  Pref 

North  Metropolitan  Tramways  Co. . 

Do.  84%  Mort.  Debe. 

Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  iBt  Mort.  Deb.  Stock,  Red. . 

Potteries  Elec.Traction  Co.,Ld.,Or, 

Do.  5%  Cum.  Pref.    .. 

Do.  44%Deb.Stk.,Red. 


Paid  I  OmtH 

op.   I 


100      M-fl 


100 

5 

100 

1 

6 
100 


»-ltt 

llOS-MB 

ll(tt*=ll? 


100    ilOl-W 


10 
10 

5 
100 

10 
100 

100 

1 
1 

100 

6 

8 

100 

100 
10 
10 

100 


U-I4 

9o^-l^ 

10a -w 

■lOl-M 

101 -w 
9ir-i5 


1    8-  f 


100      90-95 


10 
100 

6 

5 

100 

la 

100 
10 

1 

12 
100 


I   94-  10 

I  91  -96 

I  12  —  1 

,    68-    5i 
I  111  —118 


154-  164 
100  —108 
64-    7 
1 16/^-16/6 

!  84  — 86    ! 
'1014-1034 


IV.— ELECTRIC   LIGHTING  AND    POWER. 


7,500 


7,500 

7,600 

£70,000 

14.000 


10 
10 

Stk 
5 


III.— ELECTRIC    TRACTION. 


Pr«Mnt 

^ 

Last 

Amount 

2| 

Divl. 

Name. 

« 

dend. 

120,000 

5 

8/- 

Anglo- Argentine  Trams  Ck).,  Ld.,Or. 

260,007 

5 

2/6 

Do.                 5%  Cum  Pf. 

£280,000 

Btk 

6% 

Do.                 Permanent 
6%  Debenture  Stock,  1888  .. 

20,000 

10 

«/- 

Barcelona  Trams  (3o..  Ltd.,  Ord.   . . 

10,000 

10 

5/-  1              Do.           5%CamPf.Share8 

£46.800 

100 

5%'              Do.           5%  Debs..  Red.  .. 

£191,8:a6 

Btk 

^% 

Do.           44%Red.Deb.Btk. 

75,606 

1 

Bath  Elec.Trams.  Ld.,  Pf .  Or. 

59,894 

1 

ll-49d 

Do.           5%  Cum.  Pf. 
Brisbane  Electric  Tram  Investment 

76,000 

6 

— 

Co.,  Ltd.,  Ord 

75,000 

5 

2/6 

Do.          5%  Cum.  Pf. 

£425.000 

Stk 

tt 

Do.    44%lstDeb.Stk.,Red. 
Brit.  Columbia  Blec.  Rly.  Co.,  Ltd., 
Def.  Ord.  Stock     .. 

£200,000 

Stk 

t 

Pref.  Ord.  Stock    .. 

188,801 

10 

Brit.  Eleotric  Traction,  Ltd.,  Ord. 

156,487 

10 

6/. 

Do.       6%  Cum.  Pref 

Do.       5%  Perp.  Deb.  Btk.      . . 

iBl,000,000 

Btk 

5% 

£250,000 

Stk 

4*% 

Do.       4%  2nd  Deb.  Btk.  Red.. 

100,000 

6 

1/6 

Buenos  Ayres  ft  Belgrano  Electric 
Trams,  Ltd.,  Ord. 

*5s; 

6 

8/. 

Do.       "A"  6%  Cum  Pref.     .. 

27,000 

6 

8/- 

Do.       "B"         do. 

Paid  ;     Closing 
up.    I     Prices. 


£50,000  Btk 

27,507  I  5 

12,493  I  5 

60,000  '  5 

£288,782  j  Stk 

70,000  I  5 


16/ 


4/fl 
6/- 

**% 
•^- 
H% 

4/fl 

m 

4'.-« 


5 
5 

100 
10 
10 
100 
100 
1 
1 

5 

5 

100 

100 
100 
10 
10 
100 
100 

5 
5 
5 


1140—148    , 

I    9  —  10    , 
99  -102 
96  —100 

94-98 

I 

102—105  ; 

100—108 
»i-9f    I 

11  -111*  I 
120—122    ! 

97-99 


80.000  ! 

5 

^a 

£850,000  1 

Btk 

4% 

44,486 

5 

a/a 

£150,000  1 

Stk 

*h% 

70,595  1 

10 

5/- 

40,000 

10 

e/. 

£400,000 

Btk 

&% 

£800,000 

Stk 

H% 

40,000 

10 

ih 

80,000 

10 

«/. 

£400,000 

Btk 

H% 

70,000 

5 

m 

70,000 

5 

8/- 

£800,000 

Stk 

4^% 

£80,000 

Stk 

6% 

10,000 
£50,000     Btk. 

15,000       10 

18,000 
£50,000     Stk 


2/. 

m 
m 


6i- 


31 


160,000 
21,000 


Boamemoath  A  FooLe  El«o.Stin,Oci» 
Ltd.. Ord.    7; 
Do.       4i%0Bra.  Prel. 
Do.       e%  Com.  Stolid  PL     „ 
Do,       44%  Deb.  Stock  Red     . . 
I  Bromley{  Ken  t)  E  leo .  Lt.  4  Pr .  Go.  1*4 
Do.      do.    4|%l9tD^b.Stk.Bcd. 
iBromptonJtKensinfton  Elec.  Supply 
Co.,  Ltd.  Ord.      , , 
I       Do.       1%  C  tt  m .  Prfi  f .  Sha  m  ■ , . 
Calcutta  Elec.  Sap,  Cor.  Ltd., Ord. . 
Central  Eleo.  Sup^Co.*  Ltd.|4%  On*. 
Deb,  B*k.     . . 
Chariag  CroAfa  A  Strand  Elec,  Sap, 
Corp.,  Ltd.,  Ord,, , 
Do.  do*    44%  Cum.  Pref*, , 

Dd.  do.    4%Deb.it%,Red- 

Chelsea  Elec,  Sply.  Co.,  Lid.,  Oml, 
Do,       do,    4^%  Dttb.  Stk,,  Red 
City  of  London  ElXghtg.Co»,tjd,,0. 
Do.      6%Ciim.  Pral,  .. 
Do.      6%  Deb.  Stk.,  Red      „ 
Do.      44%  Sod  Deb,  Btk.,  Bed 
Goiintyof  London  Elec.  Supply  Co., 
Ltd..  Ofd.' 
1        Do.       6%  Com.  Prtf.    „ 
I       Do.       44%  Deb.  Stk,,  Red.     ., 
Edmimdaon's  Bleo.  Cor.  Lid,,  Ord 
Do.       6%  Cum.  Pref,    .. 
Do.        4*'^^  Isl  Vror6.Db.etfc  Jteg 
Electrifl  Lighting  A  Tmction  Co.  of 
Australia,  Ltd.  5%  Deb.  Btk,  Red. 
Folkefiloae  Eleo.  Supply  Co,,  Ld. ,  O,  I 
Do.       4V\:J&tDeb.3tk„Rftd. 
H  ataita  Elootnc  i  ty  Co. ,  Ltd, . , 
Hove  Elec.  Lighting  CJo.,  Ltd,,  Ord. 
isle  of  VVigbt  EleetricLLgbt^  Power 
Ce..  Ltd.  4  i' -o  rieb.  Stock,  Red  J 
iCalgoorlie  Elec  trio  Power  4  Light-', 
ing  Corp,  Ltd.,  fl%Caai.  Pret.s 
Keiifll^^tonand  E^nigbtsbrid^^  Elec- 
tric L.jgUun«  Co.,  Ltd.,  Qr^ 


10 
10 
10 

too 


$ 
100 

00 
« 

100 

10 

10 

100 

100 

10 

10 

100 

6 

100 

100 

& 

100 
10 

fi 

100 


ir-iF 
^.3 


wir-iM 

ISi-lI 

lil^u 

laa-iM 
iiot^us 

]im  -m 
101  -m 


stocks  and  Shares  marked  *  are  quoted  ex-difidend. 


ft-  U 


IIUOOO 

S 

^ 

{SO,0OO 

5 

a/- 

M9thm5 

8tk 

i% 

100,000 

10 

9h 

7ea2i 

5 

a/s 

180,000 

8tk 

4  1% 

960,000 

Stk 

8,% 

£3SO.000 

" 

4% 

lO.B.'^a 

10 

ft- 

£m,(m 

100 

4% 

lO.GOO 

5 

m 

J50.D00 

8tk 

4% 

J84J0O 

100 

*4% 

iO^OQO 

5 

6/- 

90,000 

5 

9/6 

JISO^OOO 

sek 

S4% 

13,000 

5 

4/. 

£50,000 

SIk 

4% 

65,000 

5 

a^ 

100,000 

1 

SOjOOO 

1 

Sid. 

JIOO^OOO 

Stk 

4  % 

50,000 

5 

M/6 

3f),000 

6 

2/!i 

.£^00,000 

SIk 

110,000 

6 

6/0 

Kenaiagtcin  nnd  KaiBbtibridga  Ele>c- 
I  trio  Lighting  Co.,  Lid,  and  tlie 
I  Nottin»  Hill  Elcotrio  Lighting 
^  Co.,  Ltd-,4'S,  Deb.  Block.  Red, 
Londou  Eiee.  flu  pt^ly  Corp.  »ljd.,Ord. 

;  Do.    (^%,^tet, 5 

Do,    4%lslMorLDb.8lk.,Red.    loa 
AletropoliUn  Elec.  Sop.  Co.,Ld.,Or. 
Do.    4*%Gam.  Pi-ef.    .. 
Dov    4j  i,  lfttMoi't,Db.8k,.Red. 
Do,    34'  fj  Mor t .  De b.  8 Ik  ,  Red . 
Midland  Eleo.  Carp,  lor  Power  Dia- 
tri  bu  t»on .  Ld .  ,4^^^,  la  t  Mort,  Deb* 
Nottlng  Hill  Elec,  L,t«.  Co,  Ltd,Ord, 
Do.         4%  lfl(  Mort.  Deba.     . , 
i  Ox  ford  Eleotri  c  Co .  Ltd . ,  Ord, 

Do.        4%  Debe n t ti re  Btk .  Red . 
Rojttl  Elec.  Co.  (oi:  Montreal  J 

44%  SiO-yr.  iBt  Mort. Deb 
9t.  Jamei'  Ht  Pall  Mall  Eltm. 

LIsrbt  Co.,  Ltd.  Ord.       5 

Do,  7%Prer s 

Do.  a4%Dcben.8tot:k,R©d    100 

Smith aald  Markets  Elec.  Buppl/ 

Co.,  Ltd.  Ord. 


100 
3 


10 

5 

100 

100 

100 
10 
100 
& 
lOO 


102  —104     I 

2H  ^ 100 

110  —115 
90  —  9S 

97  -100 

14^—  15 

,10-2  —104 

®i-  J!* 
9y  -100 


100     100  —103 


iBi-yj 
9a  -100 


Do,  4%  Debenture  Stk.  Red. 
South  London  Elec,  Bup,Co.,Ltd.O. 
Sonth  Metropolitan  Eleo  Light 

A.  Power  Co.,  Ltd.  Ord, 


5 

100 

6 


88,161 


m 


Do.        7%  Cum,  Pre! 

Do ,       4  i%  U  t  Deb.  Stock  Red. 
Urban  Eli»ctrio  Beinply  Co,,  Ltd.,  O. 

Do,    6%CamPref. 

Do.    4|%  1st  Mori, Deb. Btk. Red    100 
WeatmiaBt«r  Eleo.  Bopply  Corp, 
I                                            Ltd..  Ord,       5 
I       Dot       5%  Gain.  Pre  t 5 


I 
1 
100 
5 
5 


v.— TELEGRAPH  k   TELEPHONE  COMPANIES. 


VfMMt  t 

Amaual  3 

£S4.800  I  i€0 

35,000  I  10 

£763,560  8tk 

£8,116,310  I  Stk 

£S»llB,mO  '  Btk 

41.000  5 
1 1«,^X}0,000  1100 

Ml»908,Em  I  Stk 

116,000  L  10 

6,000  I  10 


lA>t 

DlTl-   I 

dandi. 


F&ld 


6,000 

£80.000 
0OJ1O 


£8&,800  ;  100 

£800,000  I  100 
£200.000       35 

800,000  ,     10 

£602,400  1  Stk 

M4,00OjQ0a  Hik 

.£2,000,000  Btk 

^1,886,814  '  Stk 

^60,000  i  10 


■     £56.700 

ri7,000 
Ta.680 

MMGrn 

860,000 

^1,000.000 

£6H9,6^ 

170,313 

60,000 

^L  £100^ 


6S,O0O 
iO,O0O 
£179,947 
16,609 
£30,008 
160,000     100 


100 

1 

etk 

Stk 
6 

Stk 

Btk 
1 
I 

100 


5 

5 
Btk 
10 

24 


4% 


17/6 

35/- 
2/- 
3/- 
83 
4% 
5/- 

10/. 

2/- 

4% 
4^ 

2/6 

4% 
35/' 
17/6 

4% 

12/6 
7id, 
6% 

4% 
74d, 
7|d. 

4% 

4/- 
3/- 
3/6 

5% 
4/- 

4% 


African  Direot  Tel.  Co.,Ld.,4%  Mt.l 
Debi .  (Se  rie«  A)  ^  Red ,     , . 

AmaAon  l*elegraph  Co.,  Ld | 

Anglo-Americ!a.aTel.  Co.,  Ltd,,  Ord. 
Do,  6%  Preferred  Ordiaarj' 

Do.  Deferred  Ordinary     .. 

Chili  Telephone  Co.,  Ltd ... 

Commercial  Cable  Co.,  Capital  Stk.iflOO 

~      ~         ""  "   "100 

10 


100 
10 

100 

100 

& 


Do,  Sterl.500'yr4%DBb,  Btk., Red. 
iCaba  BubmariDe  Tel.  Co.,Ld.,  Ord. 
'       Do.       10* fe  Preference  .. 
[Direct  Spaniin  Tele^rapb  Co.,  Ord. 
I  lO^Jb  Cum.  Preference 

Do.       44%  Dobi 

Direct  U.S.  Cahio  Co..  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

4*%  Reg.  Eteb*. 

Gast.  i&  8.  African,  Ld.,4%  Mt.  Dbi. 

Do.    4?^  Rg.  Mt.  Dbs.  rMauritias 

Subsidy).. 

K&stern  ExtefiHioa,  Australasia  andi 

China,  Ltd... 

Do.    4%  Mori.  Deb.  Stkl,  Pcrp.' 

Eastera  Tele.  Co.,  iitd. ,  Ord.  . . ' 

Do.        a  %  Pref . 

Do,        i%  Mort.  Deb.    . . 

Oreat  a  ortbern  Te  legrapb  Co, ,  Ltd , , ' 

lof  t.k»penh:igen)    .., 

Halifax  and  Bermodria  Cable  Co., 

Ltd.,  4^,^  iBt,  M  irt,  Debii.  Red. 

Indo-Eur  A>eaa  Tele,  t^o.,  Ltd. 

Montti  Video  Telephone  Co.,Ltd.,0. 

National  Telephone  Co.,  Ltd.,  Pref. 


10 

6 

5 

50 

30 

100 

too 


35      1014087^ 


10 
100 

too 

100 
100 


131-  I4i 
101  —100 
140  -143 

B8  —  90 
100  -106 


100 


100 
Deterred    ..        ..        ..100 

& 
100 


6%  Non-Cam.  3rd  Pret. 
^%  Dsb.  Stk.,  Red. 


Do 
Do, 

Do, 

Do.       4^       do.       do.  ..|  100 

Oriental  Telephone  &  Eteo.  Co.,Ltd.       1 

Do.  6%  Cum,  Pref.  ..  ..| 
iPacibo  &  European  Tel,  4%  Gair., 
Debii.  Red... 
Renter's  Telegram  Co.,  Ltd. 
lUnlbed  Biver  Plate  Telep.  Co.,  Ltd, 
1        Do.        6%  Cum.  Pref.    ,. 

Do,        5%  Deb.  Stock,  Red.    . . 
I  W,  African  Telegraph  Co.,  Ltd.      . . 
West  Coast  of  AmetJC4i,  Ltd. 
I    Do,    4%  Deb.  Ouar.  by  West. Tel. 


!^1S 


9J  —  101 


Prewnt 

1 

L««t 

Tiania 

Patd 
op. 

raSSf] 

BQl>*erLb«d. 

1 

dM>d. 

B8,au 

10 

Od. 

W  ,Iiid  ia&  Panam  aTeleg  .Co„Ld.,0  r. 

10 

*^'  a 

M,56a 

10 

6/- 

Do.       6%  Cam.  1st.  Pref. 

10 

7j-     3 

4,669 

10 

6/- 

Do.        6%  Cum.  and  Pref. 

10 

n-  n 

£80,000 

100 

5% 

Do.        5%  Deb.     .. 

100 

ioa-104* 

307,980 

10 

3/- 

Western  Telerrapb  Co.,  Ltd. 

Do.     6%  Debs.,  3nd  Series,  1900 

10 

131—  14 

£76,000  J 

100 

5% 

100 

101   -103 

618,916  ' 

Btk 

4% 

Do.     4%  Deb.  Stock,  R«d.      , . 

100 

102  -104 

VI.— SHIPPING   COMPANIES. 


PrQi«at      1 
Ajoount 
Su brier Itmd.  I 


79  — 83^ 

i-1      ! 

107  —110 
i     5  -  5t 

105  — tOT 

13i-  I8i 
I     4-61 


119,600       10 

£aas,ooo  |  Bit 

£671.900      Stk 

10,  oog'   10 

£600,QM  I   Stk 
£760,000      Btk 

eO,O0O  ,     30 

40,000  '     30 
£491,430      Btk 


1,300,000 
36.33§ 
36,768 

£160,000 
56,000 
40,000 

£300,000 
111.600 


1 

74 

Stk 

6 

6 
Btk 
10 


£1,160,000  Btk 

£1,160,000  Stk 

16,000  !  100 

89,076  5 


99  — loa 

14-    3 

69  ^  61* 

uOi  -107' 

1  m-  U 
170  —im 

%  —  dS 

17  —  18 

rt  —    54 
lM-103'',, 

n  — iiJi 

&9-101 
100— lOi 


39,075 
141,811 


S4,0C0  I     10 
£1/108,894  '   Btk 


I    5/6     Anchor  Line   (Henderson    Broi.),  f 

Ltd.,  6^%  Cam.  Pref  J    10 

I  4A%      Do.     4)%  Red.  Ist  Mort.  Deb.Stk.   100 

4|%  ;  British  &  African  Btm,  Nar,  (ISOOj 

Ltd.,  4^%  lit  Mort,  Deb.  Btk.,  Red. 

S/6    j  Buckaali  Btcanmbip  Lines,  Ltd,, 

I  54%  Cum.  Pral. 

4*%  j        Do.        4i%  1st  Mort.  Deb.  Stk. 

4|%   Ctan  Line  Steamers,  Ltd. ,  4|%  Di»b. 

I  Btk.  tted,    .. 

10/-   tCitiuu-d  Steam  Ship  Go.,  Ltd., 

Nos.  1-60,000. . 
8/-  Do.  No«.  60.001400,000 

4^%   Ifilder  Dempster  Shipping,  Ltd.,  4 i% 
>  l«t  Mort.  Deb.  Btk.    .. 

6d.     Fnraess,  Withy  A  Co.,X.td.,  Ord,,, 
4/7    I  Oen.Steam  Navigation  Co, ,  Ld.  ,Ord. 
4/9i|       Do,     Non-Cnm,  6%'Pref.  .. 
4^  I    Do,    4%  1st  Mort,  Deb.  8 Ik.  Red, 
1,-3     Homlder  Line,  Ltd., Ord.       .. 
2/9    i     Do,    6*%  Cum.  Pref. 
IA%  I     Do,    4}%  lat  Mt,  Deb,  Btk,  Red. 
6/-    I  Ley  land  iFrsdk.t,d  Co..  (1900), Ltd., 
i  5%  Cum,  Pref.     . . 

6  %  I  Pen  insular  and  Orientals  team  Nav. 

19%  I  Do.        do.        Deferred 

80/-   {Roval Mail  Steam  PaoketCo.  Ord.. 

m    Shaw,  Savill  &  Albion,  Ltd.,  6% 

Ctim.  **  A"Pr«f.. 

9/6  Do.        *'  B"Ord 

4/-     Union  C&atle  Mail  Steamship 

Co.,  Ltd.,  Ord,. 
4/6  Do.        44%  Cum.  Pref... 

4%  I        Do.       4%  Deb-eotare  Btk.,Red. 


I    ^-    9 
9&  -101 


100       93  —  95 


to 

6-64 

100 

74^7? 

100 

9a  —100 

90 

13J-  14J 

10 

fl-  H 

100 

101  —10a 

1 

74 

JM 

H 

7i-    8 

100 

97  —  99 

6 

2^-    8 

li 

5-    8f 

100 

83-96 

10 

100 
100 
60 

6 
5 

10 

10 
100 


im  -138 
3^  -335 

35i-M| 


3 


VII.— MISCELLANEOUS    COMPANIES. 


-101^ 


Pr«««Dt 

AlttOUJVt 
SalMCrlbed. 


Paid 

up.        PfUaas. 


60.000         1 

£750,000      Btk 

13,5€0 

10,000 

1^3,588 


10 
10 
I 


6Q,4B3  1 
135,000  1 
135,000  1 


95d.  !Cha^burn'i(Sbip»Tele.Ltd.,OTa,..!      i  J_    if 

6%   General  Ufdraalio  Power  Co.,  Ltd,    100      IS6  —141 

10/-     Oakey  iJohn)  and  Bom,  Ltd.,  Ord, .      10       34—36 
6/-  Do,  do.         6%  Cum-  Pf.     10       14  —  16 

6'3d,    Power  Qas  Corp.,  Ltd.,  Ord,,  Nos, 
66,463360 

B*4d.  Do.  do.  Nofl.  16^^,468 

6d,    Waygood  (R.)  A  Co.,  Ltd.,  Ord.     ., 

74d.  Do,  6%  Cum.  Pref. 


i 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


10     so  —  dOi 


100—103 

46  -  IK 

100^1104 
'  10* -106 

9t  —  09 

im  -101 


PrM«n( 

i 

Laal 

AiiHraDt 

1 

mn^ 

ttQfaae^bed. 

dflnd. 

FaU      Okktlng 


I 


10,000 

8,739 
10,000 
30.111 

44,889 
14,667 

4J60 
T81,80t$ 

164,988 
236,000 
30,000 


10 

7/6  1 

10 

8/- 

10 

6/-   ! 

7 

7/- 

7 

3/6  ' 

10 

1/8    , 

1     1<> 

6% 

1 

94, 

1      1 

6d. 

1 

7fcd. 

30 

30/- 

Birm.  Rail  way-Oar,  &  Wa^on,  L,,     > 

1-10,000 

Do.       Second  lisne  1  -S  jm . . . 

Do,        Cuoo.  Prof.  6%  1-10,000. , 

Qlouoester  RalL^Car  ±  Wagon,  Ld., 

A,  l-29,tt6l  A  49,751  60.000 

Do.     B,  30,863- 19,7  X),  50,001  -76,000 

Lanoashire  Wagon,  Ord.      . . 

Do.  do. 

Metropolitan    Amalgamated   RalL- 

Oarria«e  A  Wagon,  Ld.,  1-7B4.808 

Do.    Cum,  A  Pref,  5%  M64,3ft8 

Do,    Cum,  B  Pref,  6%  1-935,000 

Midland  Bail  .-Car.  &  Wagon,  LJ., 

1-30,000 


10       31i-  3fli 


B4-  9 
18  -  134 
9  -  94' 


*  -  H* 


>-iqi 

4  J  -4a/6 


10^- 


1     38/6-34/6 

1     !  2H/-i8/6 

10       19  -Itf^f 

i 


BtOflkg  uLd  Sbant  marked  *  u«  quoted  es«dividead. 
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BAARKEIT     REPORT. 

IVeihtesiiai^f  Fibruanj  22 a d^  1905* 

THE  higher  prices  for  copper,  which  it  was  suggested 
in  this  columrj  last  vveek  would  be  seen  in  the 
immediate  futurei  are  already  with  us.  Indeed  there 
has  been  a  tendency  to  push  i|uotations  up  tcH>  nipidly, 
the  JirsI  signs  of  speculative  boying  causing  a  rise  from 
£6'  15s.  ior  three  months'  standard  to  £^68  15s.  The 
quotation  remains  at  about  this  level,  but  an  early 
resumption  of  the  buying  movement  is  suggested  by 
trading  requirements,  and  copper  ought  then  to  touch  a 
higher  level. 

Tin  shows  rather  more  activity  on  the  revival  in  copperi 
and  at  one  time  as  high  as  j£J3J  los.  had  to  be  bid  for 
near  delivery,  A  sharp  relapse  followed,  but  on  more  en- 
couraging advices  from  the  Easi  the  tone  is  now  firmer. 
The  bear  arguments  in  a  circular  emanating  from  an 
American  source,  which  was  scattered  broadcast  last 
weekj  should  not  be  regarded  too  seriously.  The  pre- 
dictions of  large  additions  to  supplies  appear  to  be  based 
on  misconception.   The  closing  price  rine  forei^n»  cash^  is 

Large  arrivals  of  Lead  tiave  caused  a  sharp  fall  in 
ijuotations,  holders  preferring  10  make  sacrificing  sales 
in  preference  to  warehousing  the  metah 

Spelter  is  steady  but  business  has  been  restricted. 
The  settlement  of  the  Silesian  strike  hasreliev^ed  consumers 
of  I  he  fear  of  11  dwindling  supply. 

In  the  IroJi  and  Steel  section  a  large  speculative 
business  is  being  done  on  the  iron  market,  but  looking  to 
the  large  character  of  transactions,  movements  in  prices 
have  been  of  a  comparalively  unimportant  character. 
Middlesbrough  stocks  continue  to  increase,  the  figures 
now  standing  at  260,359  tons  against  ::50,5o6  tons  a  week 
ago.  There  is  very  tittle  fresh  to  report  on  the  general 
trade  position.  The  advice.^  from  America  are  good  ami 
provincial  correspondents  write  hopefully  of  the  <iullt>ok, 
.dlhough  at  the  present  moment  an  easier  tendency  is 
noticeable. 

The  Timber  trade  shows  signs  of  revival^  but  the  higher 
prices  which  are  being  asked  by  shippers  in  view  of  the 
shipbuilding  boom  are  rather  previous. 

Coal  is  a  dull  market  ;  steams  are  quiet,  and  the  Welsh 
market  generally  is  inactive. 


PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS*    QUOTATIONS. 


IRON9 


IRON,  &c. 


SCOTLAND. 
Messrs.   David   ColviUe  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N*B.,   quot*  hs 
follows.    Prices  delivered  in  Glasgow  of  eQual  :— 

Steel:  ^  e. 

SiemeDS*  Steel  Platen,  Marine  Boiler  Qualitj 6  1& 

„       Land 6  17 

Ship  Qufthty  Platea 6  17 

Siemens*  Steel  Bwrs,  Boiler  Quality     , 6  17 

,,     Ship          „         „, 6     7 

,,    Angles  ..,,..., , „.,. 5    7 

Manufactured  Iron  : 

Bars— Dalzell .„.,-» 6    2 

Best   6  12 

,,    Horseshoe 6  12 

Angle 6    2 

Best  ADgle    „ <J  12 

Best  Best 7    2 

BitraBefit 7  12 

UguaJ  terms  and  extrag.      Special  rates  for  delivery  in  England 
and  eicport,     Tlie  above  prices  subject  to  alterntion  without  notice. 

The  Glasgrow  Iron  and  Steel  Go.,  Ltd.,Wlahaw, 

quote  as  uQiier  (prices  are  delivered  Glasgow  or  equal}  : — 


Steel  Anglet  (Glasgow  "1^  Steel) 

Steel  Ship  Plates  (Glasgow  "^  Steel) 


a    per  ton. 


5  17    6 


Steel  Bars,  Ship  Quality  (Glasgow  ^1^  Steel)    6    7 
Steel  Bars»  Boiler  Quality  (Glasgow  ^  ^ 


Steel) 
Steel  Land  Boiler  Plates  (Glasgow  ^  ^ 


6  17    6 


Steel)  . 


6    7    6 


Bteel  Marine  Boiler  Plates  (Glasgow  ^  ^ 

Steel)  »,.. , 6    7    6 

Less  5  per  cent,  discount.      Extrafi  as  per  standard  list. 
Special   pric*B  lor  delivery  in  England  and  for  export.    The 

above  prices  subject  to  alteration  without  notice. 

Jokn  Spencer  (Coatbridge),  Ltd.»  Fhoenix  Iron- 
T¥orks,  Coatbridge,  N.B*,  quottjs:—  ^    ,    ^ 

Bars— Phoenix ..„    6    5    0 

Best ,    6  15     0 

Best  Best    , 7    5    0 

Extra  Best 7  15    Q 

Best  Horse  Shoe 6  15    0 

Eitra  B.H.S. 7  15    0 

Extra  Beat  Cable 6    5    0 

Itivet „ 6    5    0 

Best  Scrap  Bivet 7    5    0 


I 


I 


I 


I 


J 
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£   8.  d. 

Allffles—Phoenix     6    6    0 

„       Best  6  16    0 

„        Extra  Best   7    6    0 


Gas  Tube  Hoops— Phoenix  Best  .. 


6  16    0 


Plates— Phcenix 


Best  Boiler 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Best  BoUer  9    0    0 

Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

All  per  km,  delivered  fjLS.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  6  per  cent,  discount  cash 
monthly. 


R.  Feldtmann  and  Co.,  of  Glasfirow,  quote 

Oommiasion  extra). 

FiflT  Iron: 

Coltness,  f^s.  Glasgow 

Qartsherrie „   

Summerlee „    

Oambroe    „   

Langloan    ,,   

Calder , 

Gl^gamock,  f.o.b.  Ardrossan 2  18 

EgUnton  „ 

Dalmellington,  ,,  Ayr 

Shotts_ „  Leith  

NORTH  OF  BNGIiAND. 

Messrs.  W.  Whitwell  and  Co.,  Ltd.,  Thomaby 
Iron'works,  Stockton,  quote  as  follows,  at  "works  :— 

£    s.  d. 


No. 

1. 

No.  8. 

£  s. 

d. 

£  s. 

d. 

3  4 

6 

2  14 

0 

3  19 

0 

2  14 

0 

2  19 

0 

2  14 

0 

2  16 

6 

2  12 

6 

3  4 

0 

2  15 

0 

2  19 

0 

2  13 

6 

2  18 

6 

2  18 

6 

2  18 

6 

2  12 

6 

2  14 

6 

2  12 

6 

2  14 

6 

2  12 

6 

2  19 

0 

2  14 

6 

w.w. 


Bars    6  12    6 


W.W.BestBars  7    2  6 

W.W.  BestBest   7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thornaby  ^^  8    2  6 

Thomaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable    10    5  0 

Special  Chun  Iron  9    5  0 

Tube  and  Nail  Strips  6  16  0 


W.W, 


.  ^  Angl 


ielron 6  15    0 


W.W.  Best  Angle  Iron  7    5 

Tee  Iron,  to  8-inches  United 7  12 


Xini^n,  quote: 


Iron. 
£  s    d. 

6  10    0 


Steel. 
£  s.  d. 


^ 


Angles 
Tees  .. 


7    0 
7  10 


WIW  Hoops    7    0 

„      Sheets   7  10 

Ordinary  Siaes,  FA.S.  Liverpool  in  lO-ton  Lots. 
Extras  for  Siaes  and  Cutting  as  per  List. 


7    6 

7    6 
7  15 

7  10 

8  0 


Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
fcdlowing  delivery. 

liANCASHIRB. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
PfXk^f  Ltd.    Dallam  and  Bewsey  Forges,  War- 


WOROBSTHESHmB. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Orowther,  Ltd*).  Wilden  l^orka,  near 
Stonrport»  quote:-' 

Binglefl  Doiibl«i 

a0O9«io.  31  G  to  ^  G 

b|  flfiiti.  »«Ui.  bf  Sfiifl. 

per  ton,  per  Ion, 

Black  Sheets :  £   ■.  d.  £    s  d. 

"Vale" * 10    0  0  10  10  0 

"Shield"  ......,..„....,„„,.„..-.  10  10  0  il  10  0 

"Severn" ..„..,.,....  1110  0  12  10  0 

«*  Baldwin  WUdenB." »..,.  IS  10  0  13  10  0 

Charcoal 16  10  0  17  10  0 

Best  Charcoal   18  10  0  19  10  0 

Pickled,  cold-rolled  and  olose  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to  66in.«  Doubles  to  56in.,  Lattens  to  46ul 
Extra  lengths.  Singles  to  l6Bin.,  Doubles  to  I32in,,  Latte&s  to 
108in. 

Patent  Coated  Sheets : 

£    5.    d.  £    s.  d. 

No.  3  Lead la  10    0  14  10  0 

S,V.  Lead  _............. - U    0    0  16    0  0 

No.STeme 16    0    0  IS    0  0 

S.V.  Terae „. 16  10    0  17  10  0 

£i»gtcs  Doti^ls 

to  108  to  «i 

bf  30111.  bf  BiiB. 

per  km.  p«r  ton. 

Tinned  Sheets :                             £   s.  d  £    &.  d 

Best  Coke  (Finish)    ..................*..    28    0    0  «9  K?    0 

„    Charcoal  (Finish) ,. 30    0    0  31  10    0 

Extra     „            ,. 82    0    0  »»  10    0 

Cotton  Can  Tin  Sheets  to  SSin.  by  BSin,  specially  quoted  for. 
Tin  Plates,  "  Cooklay,  K  "  BesI  Chatooal.  £1  7d.  Od,  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  3B  wide  bj  27  W.Q.  £1  lOs.  Od.  per  Ion  extm 
throughout  for  all  bmnd^. 
At  works  less  2J%  for  cash  monthly,  10th  inst. 


Oalvanized  Oornigated  Sheets : 

"Phoenix"  Brand,  24 G.,  f.o.b.  London,  In  £   s  d. 

Bundles 1115  0    perlOQ. 

"Blackwall"  Brand,   20  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London.....^......  14    7  0        „ 

Oalvanized  Working  Up-Sheets : 

£  a.    a. 
24  O.,  f.o.b.  London,  in  Bundles ..*    18  li    0    perloii. 

ST  AFFORBSHIBJI . 

Shelton  Iron,  SteeL  and  Coal  Co.,  IitiL,  StdDe-on- 
Trent,  North  Staffordshire,  and  122,  ftaimtm 
Street,  London,  quote  :— 

£  8.  d. 

Crown  Bars 6  10    0  per  ton. 

Best  Bars  (I  to  Bin.  wide,  above  i  in. 

thick,  i  in.  to  4  rounds  and  sqoaiet)    7    0    0 

Angles 6  Iff    0       „ 

..      Best 7    «    0       „ 

T's    « 7    A    A        ,, 

.,  Best  7 

Best  Shoe  Iron    

,,    Bivetlron  

„    Best  Bivet  (Special) 

M    Cable    

„    Screwing : 
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Best  Tiirnmg  ,,.. g    0 

M    Platmg ..,.., 8    5 

M          ,,     Best  Beat 9    5  0 

,1          ».     Treble 10    5  0 

Flatea , ...,,„  7  10  0 

BeatPlatea , 8    0  0 

»»    Boilerplates 8  10  0 

,,    Best  Boiier  Plates  ,. , 9  10  0 

Treble  Beet  Boiler  Plates 13    0  0 

Delivery  f.oJ).  I*ivtr|ji>ol,  Birkenhead  or  Manehefiter. 

WALES. 

Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quate  "  Star*'  brand  piiteat  wrought  nails,  steel  nails,  do. 

Discoimts^ 

45  per  cent.ofiT  l-inoh  to  3  inch  strong  rose  and  all  Jine  rose  and 
fidy.  and  8dj.  pound. 

40  per  cent.  oS  3^  inch  to  7- inch  strong  rose  and  lOdy.  and 
20dy.  p^und. 

40  per  cent,  off  all  sharp  pointed  naik. 

Delivered  in  lots  of  4  cwt.  and  upwards,  Extra  2 J  per  csenl. 
diBcount  off  the  gross  on  two  tons  and  upwards. 

Steel  roee,  Eat  points,  5-inch  to  7-inch  basia  ;-^ 
2  tons  9/6  per  owt.  ^  j^,         ^^  ..        „.  .. 

4  cwt.  lota  and  upwards  9/9  per  cwt.  /  ^^^  ''"^  Bailway  Station. 

Steel  cnt  nails,  S-inch  basis — 

4  fwt!  K/e"^r  c,rt.      } ^/d  *°?  ^'l'™?  Station. 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2- ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd,,  of 
33  and  35,  Eastcheap,  E.  0.  —  Works :  South 
'Wales,  Burry,  Lydney,  Lydbrooki  and  O'wmbwrla, 

quote: — 

Per  Boat, 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  s.    d, 

a  m  %  14  1*^4^'  110  lb.  *'  BV  ^'  .....,,..  0  li  9 

C  20    by  10  22.5s.  155    „  '*  Jumbo  *^  0  17  9 

C  20    by  14  1129.  108   ,,  **  Lydbrook  *'  0  12  3 

0  28    by  20112s.  216   ,,*' Lyd brook  "  ,..  1    4  9 

Charcoal  Tinplates : 

C  20  by  14  112s.  lOS  lb.  "  Allaway  "         0  13    Q 

BELGIUM. 

O,  L.  Faulkner,  Suffolk  House,  Laurence 
Poantuey  Hill,  London.  B,C.,  quotes:— 

Prices  quoted  are  in  £  stg,  and  per  ton  of  1,015  koe.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s,  d 

Blooms  .,,. , at  3  12  0  per  ton- 

Billets at  3  14  0 

Sheet  Bars at  3  16  0        ,. 

Finished  Steel : 

Bars at  5 

Angles - —  ftt  5 

Tees   -»..". at  5 

Joists at  4 

Fencing  Standards * at  5 

Shoeing  Bars at  5 

Tyre  Bars at  5 

Half -Round  Bars at  5 

Hoayy  Rails at  4 

Light  Rails at  4 

Structural  Steelwork : 

Prices  on  application. 


0 

0  pert( 

1 

0 

4 

0 

10 

0 

2 

0                  M 

4 

0 

4 

0 

5 

0       ., 

15 

0 

17 

6 

Messrs,   French   and  So^th,    147,    LeadenhaU 
Street,  and  11,  OldhaU  Street,  Liverpool,  quote:— 

TIN. 

Tin:  £    a.   d.       £     a.    d. 

English  Ingots,  l.o.b. 

Dis.  li%drt% 13110    0  to  182    0    0  per  Ion. 

EngliBh  Bars,  to  b 

Dis.  U%A1% 132  10    0  to  133    0    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  130  17    6  to  131    0    0 

Straits  G.M.B.,  3  months, 

Warehouse,  Net 130    2    6  to  130    5    0        „ 

Australian,   Mr.   Biscbofif. 

Warehouse.  Net  .....     131  10    0  to  131   15    0 

COPPlSIt. 
Copper :  £    s.  d.       £    a.    d. 

Standard     G.M.B-,    cash 

W^arehoose,  Net  ......      68    2    6  to    88    3     5>    per  ton. 

Standard       G.M.B..       3 

months.    Warehoose, 

Net... 68  10    Oto    68  11     4 

English,  Tough,  Cake  dr 

Ingot,      Warehouses, 

Net.... 70  10    Oto    71    0     0 

English,      Best      Select, 

Warehouse  Net   ,      71     0    0  to    72    0    0 

EngHah,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2|% 80    0    Oto    80  10    0 

English,  Sheets  for  India, 

f.o.b.t  Dis.  2^%  76    0    Oto    76  10    0 

Electro,  Warehouse,  Net  .       7015     0  to    71    0    0 

Ore,  ex.  ship    ...............        0  12    0  to     0  13    Operunit. 

B^ulus,       Matte       and 

Precipitate,  ex.  ship.        0  13    3  to     0  14    <> 

TELLOW    METAL. 

Yellow  Metal : 

£    s.    d.      £   s.    d. 
Sheets,   4   by   4   feet  for 

India  l.o.b.  Die.  2J% 0    0    6|   per  lb. 

Sheathing      , 0    0    6ii  r„ 

SPELTEE. 

£    s.    d.  £    s.    d. 

Silesian  ontports,  Net  ......  24  15    0    to  25    0    0^  per  ton. 

Blende  of  50%  Net 6  16    6    to    7    ti    0 

Calajmne,  Net  ,. 6  19    0    to    7    0    0        {». 

LEAB. 

£    s.    d.  £    B.    d. 

Enirllsh   Pig*  Warehouse, 

l>is  2A<'; 12  15    0     to     13  17     ti     pec  ton. 

Spanish,  e^  ship.  Dis.  2j%  12    h   9    to    12  10    0 
Lead  Ore  of  70%,  Net 0    4    6    to         — 

AtlTIMONT. 

£     8.   d.  £    s.     d. 

Star  Regulus,  f.o.b..  Die.  „^    ^  ^ 

'21% .....35  10  0  to  36    0  0    per  ton, 

Ore75oV,eJt  ship,  Dis.  2i%     8  10  0  to  9  10  0 

Crude,  ex  ship,  Dis.  24%...  13  10  0  to  14    0  0 


I 


£  8.   d. 


QUICKSILVER 

Spanish,  751b..  Warehou&e,  Net 7  12     6  per  fiask 

Italian         „  ^  ^1    ^> 


I 
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IMLOMBTMBBBIBM. 

Thm    Nallfltone    Ck>lliery  Oompany.  Leioester, 

cpote.     Price  per  Ton  at  Pil   of  20  Cwt.,  with    i  Cwt.   per 
Ton  for  wastege  — 

Upper  Hain  Seam.  s.  d. 

Main  Coal 7    6 

Best   Hard  Steam  (hand  picked,  as   used   by  the 

Bailway  Companiee)   6    0 

Best  Qard  Steam  CobUes  (made  through  6  in.  mesh, 

free  from  slaek)    6    0 

FineSladI    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DBBBTSHIRE. 

The  Maimers  Ck>lliery  Ck>.,  Ltd.,   of  Ilkeston 
^oote  as  followB,  per  ton  at  pit : 

Kiltmm  Ck>al :  s.  d- 

Best  London  Brights 9  9 

Laf  ge  Nuts  (1}  to  a^)    9  6 

Small  Kuts  (I  to  lij 6  0 

BoughBrights    6  0 

Peas(3to|)    5  0 

Slack    8  6 

Smodge   2  0 

Low  Hain  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,.    Nuts 7  3 

Haids  (Ctoed  Steam  Coal)    8  0 

Bakers'  Nuts  (1"  to  2") 6  6 

Slack 8  6 

The  day  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:^ 

per  ton 
at  pit. 
s.    d. 

BestMainCoal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHIRE. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingrham, 
quote  per  ton  at  pit : — 

Digby  Coal: 

Stxam.                                                                                   s.  d. 

Best  Hand  Picked  Hard  9  0 

SteamHard    7  9 

HardNuts  7  0 

Gedling  Colliery. 

High  Hazel. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  ]  to  2  in.  cube 5    6 

SiKAM.— Top  Hard. 

BestHard  9    0 

Hard  Steam    ^ 8    0 

Cobbles    7    0 


CHBMICALS. 

S.  W.  Royse  and   Co.,  Albert  Sqiiaze, 
Manchester,  quote: 

£  8.  d. 

Adds:  Oxalic 0  0    S|per  lb. 

Picric, Crystals 0  Oil        „ 

Tartaric  at  Manchester  ...    0  0  10}      „ 


I  «      8^ 

•   Acetate  ofLime:  Brown  at  Manchester  net    9  10 
I  Grey  „  _  11  10 

;   Alumina:  Alum,  Lump, loose 5    5 

I  „        ,,        in  casks  5    7 

'  ,,    Ground,  in  bags  5  15 

-  Sulphate  of  Alumina,  14%  4  10 

Ammonia :  Carbonate 0    0 

Muriate  Grey    f.o.b.  Liverpool  24    0 

,  Sal-ammoniac,Lump,  Ists,  dei^  U.K.  42    0 

,,      2nds,        „         40    0 

Sulphate f.ob.  Liverpool  IS    5 

Arsenic  :  Best  White  Powdered    net  18    5 

Bleaching  Powder,  35%  ,    4  10 


Borax :  British  Refined  Crystal.. 


12    0 


d. 

0  par  tcB. 

0       „ 

0 

«       „ 

0       „ 

0 

3|  perb. 

0  per  loo. 

0       „ 

0 

0 

0        ,. 

0       .. 


Coal  Tar  Products : 

Benzole,  50  90  ?o .i 

90% 

CarboUc  Acid  Crystals,  34  Sd'^C...    „ 
M        M  ..        39/40'C.  ...    „ 

„    Liquid,  97.99%   ...    „ 
„     Crude,  62}%  at  60°F. 

f.o.b.     „ 

Creosote,  ordinary  good  liquid „ 

Naphtha,  Crude,  20  %  atr20°  C...    „ 

„      Solvent,90%  atl60*C.f.o.b  „ 

„  95  %  at  160"  C.    „    „ 

„  90  %  at  190'' C.    „    „ 

, ,     Rectified,  flash  point  over 

78*  P f.o.b.    „ 

,,      Rectified,  flash  point  over 

lOO'P f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.8.  Manchester.    „ 

Copperas  :  Green,  in  bulk „ 

, ,        barrels  f.o.b.  L*pool , , 

Cake „ 

Copper:  Sulphate 


0  0    SJpergia. 

0  0  10 

0  0    6}  per  ft. 

•  0    7J      „ 

0  0    9  per  gdL 


0 
0 
0 
0 
0 
0 


2    0 

2    ^* 
0    S 

0    8i 

0    M 

0  10| 


0    0  11 
1    0 


1 11 

6  per  tern. 

0  18 

« 

1  19 

0        ,. 

1    2 

6        „ 

2*2  15 

0        .. 

Cyanides :  98%  minimum f.o.b.    net    0    0  8    per  lb. 

Lead :  Acetate  (Sugar)  AYhite.  English 27  10  0  per  tea. 

M  „  M  Foreignc.i.f.U.K24    5  0         „ 

Grey  91  15  0 

„  ,,        Brown  at  Manchester  17    0  0        „ 

Nitrate 24    0  0 

Litharge,  Flake 15  10  0 

Powder 16    0  0 

Bed  Lead,   Genuine,  c.i.f.  London 

less  5%  15  10  0 

White     „  „  Dry     „       „      „  16  15  0 

Naphtha(Wood):Miscible,60o.p 0    9  10  per  giL 

Solvent 0    9  7        „ 

Potash:  Bichromate...  delivered  England...  0    0  9  per  lb. 

Carbonate,  90/92%  ...c.i.f  Hull...  18    0  9  per  tea. 

Caustic 75/80%  '. „      „    ...90  10  0       „ 

Chlorate net  0    0  9j|  p«r  lb. 

Montreal in  Store,  Liverpool  86    9  0  per  tea. 

Prussiate,  Yellow    net  0    0  5  per  lb. 


net  5 


B. 

5 
5 

5  10 


hah,  OAuatio,  48  %,  Ordin&rj 
,,         if        If         Bfifined... .,.  ^^ 

,,     Carbonated,  48  %....,.. „ 

,»  „        58  %    (Ammonia 

Alkali)  ..net  4  10    0 

„    Bleachers'     Reined     CauBttc 

50/53  % ....net  6  10    0 

Cauatic,  White,  77  % , „  10  10    0 

M       70% 9  12    e 

M       60  % „  8  12    6 

Cream»60% ,  8  10    0 

Crystals,  in  bagB   ...„., 8  0    0 

,,            barrels 3  7    6 

Acetate c.i.f,  Hull  net  16  10    0 

Bicarbonate,  in  1  cwt.  kega....... 6  15    0 

B  ichrom  ate .... .  .delivered  E  Eglan  d . . .  0  0 

Chlorate  , net  0  0 

Nitrate... ex  qnaj  Liverpool,    ...  ,,  11  7 

Phosphate , .......*  9  5 

PrasFiate ,., net  0  0 


per  ton. 


li 


Silicate,  Solution,  140°  Tw.     ...  4  10 

Sulphate  (Glauber  Salts)...... 1  12 

fSaltcake,  95%) 1  15 

Sulpbur:  Recovered 4  16 

Roll 6  15 

Flowers ,., , 7  10 

ZittC:  Sulphate 6  15 


per  lb. 

per  lb. 
6  per  Ion. 
0        „ 
3{|  per  lb. 
0  per  ion. 

6  M 

0       „ 

0        „ 

0 
0 


d. 

0  per  ton. 

0       „ 


MINERALS. 

£     6. 

Barytpes:  Lump  Carbonate,   90/92%  3  10 

Sulphate,  No,  1,  White....... 2  15 

OMiia  Clay  :  of  various  qualities  for  all 
purpoBe^  ;  prices  from  about 
11/-  to  aboDt  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  alio 
kept  at  KuDcorn  and  Preston. 
Quotations  given  carriage 
paid. 
ChrDme   Ore  :    Baa  is   50°;    c.i.f.  British 

Porta.. 3     7    6 

Manganese:  Lump  c.i.f.  LKerpool  10|d.     per  metallic  unit. 

Ochre  :  French  J C f.ob.  Rouen,  net     2    5    0  per    ton. 

ft     JF-. -.. 5  10    0        „ 

Talc  :  (French  Chalk) c.LL   Liverpool    3  10    0       „ 


OILiS,  etc, 

£    s.    d. 

.aniline  Oil.., net    0    0    4f  per  lb 

Salt. „     00 

Castor    Oil :   French,   Ut  preesure.  Lob. 

MarseilleB  less  1J%.........  S3    0 

English ,  let  pressure,  f.o.r. 

Hull,  less  2i% 23  10 

Cocoa  Nut  Oil :     Gejion,   ex    store  Man- 
chester  .....net  29  10 

Cochin,  ex  store  Mao- 

cheater .......net  32    0 

Cotton   Seed  Oil :  Befinsd  at  Hull,  less 

2|%  naked  .. 13  10 

Edib.e...at  Hull,  less 

2i%  naked 14    0 

Glycerine  :  Crude,  80% net  31    0 

Unseed  Oil :    Raw at  Hull,  less  2|% 

naked 13  12 

Boiled. at  Hull  less  2 J% 

naked  ..... 14  12 

Starch:  American  Pearl.,  at  Manchester, 

net    9    0 

Deitrine. ,,  „     18    0 

Farina »♦     15  16 

Shellac:   Standard  TN  orauge  spot ,.        140/-     per  cwt. 

Turpentine  :  American. at  Liverpool  38  10    0  per  ton. 

BuesUn    ...at  Hull... net  19    0 


Messrs.  iUf^d  Dob^ll  and  Oo„  Liverpool,  quotej— 


Timber. 


COLONIAL  WOODS. 


Quebec  Square  White  Pine,, .  per  cub.  ft, 
Quebec  Wanev  Board  Pine... 
BL  John  Fine,  IB  m.  average 

Lower  Ports  Pine 

Quebec  Red  Pine  .„ ., 

Quebec  Oak,  let  quail tj 

Quebec  Oak,  2nd  quality    ... 

Ash 

Elm    ..  

Hickory ,. 

Quebec  Birch    ., 

St.  John  Birch 

Birch  Plankfl 

Bpruee  Spars 

Deals. 

lat  quality  Quebec  Pine per  std. 

2nd    do.  do.  

3rd    do.  do  

St.  John,  N.B.,  etc.,  Spruce 
Lower  Ports  Spruce... ,.  ...... 

Spruce  Boards... 


£ 

B. 

d. 

£    8.    d. 

cub.  ft.  0 

1 

9  to  0    3    0 

0 

2 

8 

0    3    9 

0 

2 

4 

0     3     3 

0 

3 

Old 

0 

6 

0     2     0 

0 

9 

0     3     4 

0 

e 

0     2     i 

0 

6 

0     2     3 

0 

3 

0    3  10 

0 

0 

0    2    6 

0 

6 

0    2    3 

t.      .     0 

6 

0    2    0 

0 

0 

9 

0     0  11 

0 

0  10 

0     1     0 

1 

rstd.    22 

10 

J 
0  to32  10    0 

IT 

0 

0 

22     0     0 

11 

10 

0 

13    0     0 

6  15 

0 

7    6    0 

6  10 

0 

6  16    0 

5  10     0        6    0     0 


UNITED  STATES,  etc..  WOODS. 

Pitch  Fine. 

£    s.   d.  £ 

Hewn. „.„ pereub. ft,  0    1    4  to  0 

Sawn ,,           0    0  11  0 

Flanka.  Stowage  ,,           0    0  10  0 

Boards,  Prime  ..................     per  std.    12  10    0  16 


i 


Oak  Timber 
ObIl  Flanl£3 


per  cub.  ft.  0 
0 


d. 
8 
6 
0 
0 

6 

1 


f 


East  India  Teak. < per  load  12    0    0 


H 

0    per  ton. 

0       ., 

0       „ 

0 

0 

0       ,, 
0 

i\       ., 
6       .. 

0 

0        „ 

0        „ 


Greenheart.. 


6  15    0 


l(>    0    0 
7  10    0 


Timber, 


EUROPEAN  WOODS- 


£    &. 


Riga  Redwood pereub.  ft.  0 

Dantzic    and    Memel    Fir, 

Crown - ,, 

Dantzic    and    Memel    Fir, 

Middling ,, 

Stettin , 

Swedish..., ,... ^.,         „ 

Riga  Whitewood  , ,, 

Norway  Mining  Timber  .....         „ 
Danteic   and    Stettin,   eto., 

Oak.. 


d.       £j  8.   d. 
1     6  to  0    2    0 


4 

i 


0    2    1        0    2    6 


Norway  Spars — ,.-       ,» 

Deals, 

Bed  Archangel  and  Onega, 

1st  quality , . ,     per  itd. 

Bed  Archangel  and    Onega^ 

2nd  quality ,, 

Red  Archangel  and   Onega, 

3rd  quality ,, 

St.  Petersburg,  let  quality...         „ 
Do.  2nd      „ 

Gefle 

Wyburg ,, 

Uleaborg ••  «, 

Oothenburg 


1  11 
1  11 
1  3 
1  3 
1    0 

3  a 

1     9 


I 


19    0    0      20    0    0 
14    0    0      16    a    0 


10  10 
16  0 
14    0 

11  10 
U    0 

10  0 

11  0 


12  10 
17  10 

15  0 

16  0 
12  10 
12  10 
16    0 


^       4-  ^ 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Fmti&  and  RowUngsofi,  llrniineertng   Pfttent  AftentB,  2fl.  New 

Bridc«  StTMt,  London,  E.C.,  and  at  Uancbester* 

Copies  0/ specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  35,  Scutlmmpt&n  Buildittgt,  Chancery  Laiu,  W.C.,  at  the 

uniform  price  of  8d, 


NEW    PATENTS    APPLIED    FOR. 


Fkteats  hsTe  been  communicated  the  names  of  the  communi' 
cators  are  printed  in  iUlics. 

8870.  E.  K.  Ansorge.  Kln«ston-on-Thainos.  Feb.  6th.— 
An  improved  ratchet  wrench. 

827S.  R.  C  Li^Fesey.  Manchester.  Feb.  6th.— Improve- 
ments in  warping  machines. 

8882.  J.  Melkle,  London.  Feb.  6th.— Self-indicating  auto- 
matic lubricator. 

889Q.  W.  H.  A.  Robertson.  Birmingham.  Feb.  6th  — 
An  improved  tubular  boiler  for  motor  carriages,  wagons,  and  other 
suitable  purposes. 

2293.  A.  Jack.  Renfrewshire.  Feb.  6th.-Reversing  and 
controlling  rotation  in  internal  combustion  engines. 

2312.  L.  W.  Hancock.  London.  Feb.  6th.— Improvemcnis 
in  wrenches. 

C314.  M.  F.  Christensen.  London.  Feb.  6th.— Machine  for 
making  rounded  bodies. 

2318.  A.  G.  Taylor,  London.  Feb.  6th.— An  improved  ad- 
justable spanner. 

2329.  A.  J.  Boult.  London.  Feb  6th.— Improvements  in 
or  relating  to  rotary  engines.    (Af.  B.  Mills,  US^.). 

2340.  J.  Hussey.  London.  Feb.  6th.— Improvements  in 
float  valves,  amd  draw-ofiE  and  other  coclcs  and  taps. 

83S6.  r.  W.  Flint  and  C.  M.  Gates,  London.  Feb.  6th.- 
Improvements  in  steam  turbines  or  rotary  engines. 

8366.  R.  H.  Rice,  London.  Feb.  6th.— Improvements  in 
governing  mechanisms  for  elastic  fluid  turbines.  (Date  applied  for, 
Feb.  6th.  1904-) 

8388.  R.  C.  Pessell  and  R.  Ord.  Birmingham.  Feb. 
Ttb.- Improvements  in  the  mode  of  and  means  for  governing  the 
speed  of  oil  engines. 

8400.  H.  E.  Francte,  London.  Feb.  7th.— Diving  torpedo- 
boat. 

8408.  A.  E,  Shute.  Glasgow.  Feb.  7th.— Improvements  in 
vertical  boilers. 

8411.  J.  H.  Gault.  London.  Feb.  7th.— Method  of  producing 
seamkM  hollow  metallic  vessels. 

841S.  F.  G.  Heath,  Birmingham.  Feb.  7th.— A  new  or  im- 
proved swivel  joint 

8431.  D.  Black  and  W.  W.  Black,  London.  Feb.  7th — 
Improvements  in  drills  or  bits  for  drilling  holes  in  rock  and  the  like. 

8437.  W.  H.  Couling,  DoTon.  Feb.  7th.— An  improved 
method  of  variable  speed  geanng  for  machinery. 

8439.  L.  D.  LoTokin,  London.  Feb.  7th.— Improvements 
in  machines  for  expanding  and  flanging  metal  pipe. 

8448.  E.  A.  Munn,  London.  Feb.  7th.— Improvements  in 
gate  or  valve  mechanism  for  grain  hoppers,  chutes  and  the  like.  (Date 
appfied  for  May  21st,  1904-) 

84S9.  P.  Redford,  Manchester.  Feb.  7th.— Improvements 
in  metallic  packings. 

8476.    N.  LoB&bard,  London.    Feb.  7th.— Improvements  in 


8478.    G.  H.  Trujtell  and  L.  M.  Burget,  London.    Feb. 
7th. — Improvements  in  concrete  wall  forming  machmes. 

8486.  L.  Nvssbaism^  London.— Device  for  automatically 
securing  miners*  trucks  in  theu-  cage. 

8487.  £•   Peckhawi,   London.    Feb.  7th.— Improvements 
relating  to  axle  journal  boxes. 

2489.    E.  Peckbam*  London,    Fc&.  7lh.— Improvcineiit^  in 
3txk  lubricators. 

3§O0.    J.  L*  Rusblon*  Maochesler..     Feb.  8th.— Improve- 

incnt^  in  bearings  lor  routing  shatls,  paiUcularlj  l<x  the  Ost  roUv 
shaf is  of  fpinniag  aod  like  machijies. 


2516.  A.  Hltchon*  E.  Hltchon.  J.  R.  HItchon  and 
Hitchon  Gear  and  AutotnobUe  Company.  ^  Ltd^ 
Accrington.  Feb,  Kth— Impfovrd  iitducUoji  valve  for  intcsnul 
combust  urn  en^inrs. 

2522.    C,  J,  Montgomery*  and  W.  PrescoH,  M'erpool- 

Feb.  gtn.-injpnntrTuiiil;-  in  mtsina  for  IOi:J£inig  nui%  ]ti  J^ny  reqiured 
position  on  a  holt  '^imi  ttr  H>ther  w-Tcw. 

2525.  D.  Deas,  and  A.  Oeas,  Glasgow.  Feb-  Slh.— 
Improvements  in  rotary  enginrs, 

2533.  J.  E-  Schmidt,  Kidderminster.  Fib.  8th.  — An 
electric  bigh  and  kjw  waier  Itvel  Indiijatur  for  w:itef  tube  lK»itcrH. 

2538.  A.  Robertson,  London,  Feb.  8tb.— Auxiliary  tofils 
for  turninji;  liithe*. 

2548,  B.  Mitchell,  London.  Feb.  ftth-ImpTovemeots  io 
steam  boilers. 

2550.  W.  Badger,  Junr*,  London.  Feb.  Sth .^improve- 
ments in  ^nd  rcUUnM  to  ftpr<r>ckct  wheels 

2568.  R^  F<  Yorhe,  StIrUng,  Feb.  Htn.  —  ImproTCmente 
in  steam  f^fenerattira. 

2571.    F,    E.    Smith,  and    C*   T.    RuftMlli    London. 

Feb.  8tb.  —  Improvfincntsin  slide  \tiIvc  mechanism*  for?stcarn  cagiaes^ 

2614.  R.  H*  Wood,  South  port.  Feb.  yth. —A  patent  guawl 
for  turninj;  Ltlhtb. 

2618.  J*  Riley,  Stocltton-on-Tees.  Feb,  *>th.  — An  im- 
proved w^ftcT-tubc  vt.Ti;Li:al  boiler. 

2620^  W*  fi&ldwint  BlacKbum.  Feb.  oth.—lmpcoveineots 
in  or  relating  tu  slop  v'dlves  tftr  steam  or  other  purposes* 

2625.    A,  Lefeb^re,   Maooheater*     Feb.  9th  — Pneumallc 

tools  lOr  devices  for  grindini;  or  polishing  velvet  oa  their  seals  sad  for 
other  purpt-jses. 

2630.  H,  Beu,  Jiinr«>  London.  Feb.  9th.— ImpfovemeiiU 
jn  single  incia  and  other  metallic  bars. 

2fi36*    A.    W.   Lnwder.  »nd  M.  N.  Ridley.  London. 

Feb.  9th»— Icnprovenienl^  In.  or  relating  lo  vetitilating  valves,  aiLaicc 
trapy,  or  other  siraklar  :ippafatus. 

2650.    W-  H   Heeeon,  London.    Fcla.  ^tk^trnprovemaits 

in  the  construction  of  boiler  fitroacei^, 

2657,  J,  Smllb,  Surrer.  Feb^  tjth.— Tmprovemeati  in  and 
rcUtiDg  to  the  fiuperheatiDg  of  ^teaim  or  steam  fiig|iie&, 

2667*  J.  F.  Jones,  London,  Feb.  g^h— Jmprovaniciits  in 
«,p.mners,  wreiu:hes,  plpe-^ips,  and  the  lifce^ 

2745.  The  Teynie  Tool  and  £lectrlc  Co..  Ltd.«  and 
C  Pendlebury,  London*  Feb.  lath.—  Empmveiuenis  in  cbaage 
gearing  fitr  lathes  and  other  machjnc  tools,  motuir^:ars,  and  machinery 

2754.  F.  E,  Jordan,  London.  Feb.  loth.— ImprovenwaU 
jn  sepcrrheaters  for  smoke  prevention  .md  irnpro\lDg  cambtstkiia,  aat 
applied  to  steam  boilers,  luraacei,  and  the  Hire. 

3J55,  T.  W.  Hfll,  London^  F*b.  loth.— Improrem^ots  io 
and  rtUtiiig  to  belU  fur  the  transmi^aian  of  power. 

2758.  T-  &,  Clarke,  London.  Feb,  irjtb.  — Automatic 
coupling. 

27B1.    F.  P^  Hummel*  London.    Feb,  ioth.^lBiproveia«iU 

rn  in!i>tao^aneou^  steam  genera  ton. 

2795,  G.  Mitchell,  London.  Feb  lotK— [nipro^eizitots  in 
;yLpparalus  for  j^encrattng  at&im  ^om  hot  «Iai;. 

2796.  O.  Mo  ret  t,  London.  Feb.  loth.— Improveaicnl^  ia 
and  cofiuected  wiil^  packing  disc^  for  rotary  en£iiu:$- 

2799.    O.  Rrlede,  London.     Feb.  10th.— f mprovcsaeQlii  in  or 

rclatln^g  lo  Pilficf  rolling  imsIK 

2825.    W^  G>  Cr<»ftsthwaite,  Leeds^    Feb.  iitb,— Improve^ 

mcnts  in  or  reULing  lo  f  itmacei. 

2827.  H.  J.  B rambler.  London.  Keb.  i rtte,— tmproyuaeat* 
in  or  relating  to  Kilt  or  float  valves  for  water  cis"  ir    "^ 

284S.    T.  Bam  forth  and  A.  Robert., 
iith. — Jnpro^'eineQ^  is  macfalites  tor  laouldini 
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2847*  J*  WaltAi  Cbeshtr«.  Feb,  iiUi.— ImprovcmcRl*  ia  clay 
excavators  for  digji^iag  ciAy  nx^lomsiXiciLlly. 

2flSl.     Fried.    Kmpp    AHtl«n«es«11»cb«fh,    Lrondon. 

Feb.  Jith,. — Improvement  a  in  and  tncans  tar  cooling  crank  pins  nud 
shafts.    (Date  applied  for  Match  njth,  i*><><f-J 

2861.  A.J.  Bdult,  LHondon*  t'cb.  ittb^— Improvements  in  or 
relating  to  the  Lrtvitmcat  of  lead  and  likeore^.  {LaSocktc  Ananymt: 
da  Mines  de  BormeH^  ami  Alfrtdo  Lotli,  Fratur.} 

2878.  A.  Cbbmbo1]«,  JUondan.  Feb.  n.— ImpnivemenU  in 
Cf>cka.  for  water  gas  and  other  maiii^,    ( Date  applied  f^r  April  gth,  19D4. » 


RECENT    SPECIFICATIONS. 

LlQUtd   FUEL   BURNERS. 

Sir  W;    G.    Armstrona,    Whltwortb    and    Co,,    Ltd  » 
E.  L.  Ord«,  and  W.  H.  Sodeaup  of  Nciwc«atle^n-T^a«. 

Feb.  8th.  1904,— The  object  of  U^W  invcnlion  is  to  tnfect  improvirnicnls 
in  buriirrs  Jor  pelroleum  or  other  liquid  luel^  whereby  sn  h  burners 
may  be  adapted  lo  aecurc.  when  ticccsHaryJhe!$mokeles$  conibiiAtion  of 
the  target  possible  quatitily  of  HquW  fuel  in  a  given  cubic  space  of 
furnace,  and  ihj>i  isaccomptkhed  by  such  a  dispasilion  and  proprjriioning 
of  the  various  paits  of  the  burner  as  to  bring  about  the  iatim-nte  admlx- 
liire  of  An  appropriate  amount  of  air  with  sprayed  petroleum  or  other 
hquid  fuel  before  it  leaver  the  outlet  of  the  burner  ani  becomes  ignited, 
and  m  giving  to  the  ii»suing  tiamc  ^uch  velocity  of  outflow  as  prevents 


the  governing  devices  now  in  use  when  the  noxzks  aire  of  iixed 
proportion;^  to  maintain  a  constant  speed  at  skaft  rotation,  tAvkCt  they 
will  have  no  movement  whose  controlling  effect  is  capable  of  com- 
pensating variations  in  toad  between  the  stated  points  of  economy 


-5*^ 


o 


TT 


nc.2. 


it  from  lifjhting  bacL  within  the  htirncr  and  enables  it  to  travcrs*?  the 
iurnace  space  in  spite  of  any  cross  currents  of  aJr  supplied,  for  the 
purpose  of  completing  combustion,  to  thi-  outride  of  the  Ajtoc,^  The 
app.'iratus  et»£v[oyed  consists  of  a  mixing  tube  placed  entirely  or  mninly 
■mtaide  the  furnace  space  and  arranged  so  as  to  pruvide  in  the  form  of  an 
induced  current  a  quantity  of  air  eq|ual  to  not  le**^  than  about  fotirtimes 
the  weight  of  ojl  in  the  spray  for  mixing  with  the  oil  spray  prior  to 
ignition,  the  paid  roixlng  tube  being  <>haped  «>o  a^  to  conhnt'  the  air  and 
the  spray  and  proportioned  so  as  to  secure  the  intimate  adtnixture  of 
tJtie  two  before  ignition,  such  proportioning  involving  the  continiiatiou 
of  the  mixing  tube  to  a  point  con«idcrabty  beyond  the  sucUon  plat*: 

ELASTIC  FLUID  TURBINES. 

Jamas  Wllblnson,  of  Alabama,  U.S.A.  fan.  4th.  ir)04. 
(,Dfate  claimed  under  the  International  Lnnvention). — The  invention 
relates  to  an  improved  governing  mechanism  for  elastic  lluid  turbines, 
wherein  a  number  of  motor-Huid  valves  arc  controlled  and  successively 
actuated  by  a  body  of  fluid  subjected  to  pressure  created  by  impact, 
and  regulated  in  .i  controller  passage  by  the  injector  action  of  a 
stream  of  fluid  under  the  control  of  a  governor- s.htf ted  no/xlc.  the 
position  of  which  relatively  lo  said  pasaagc  dciermines  the  potential 
of  the  static  pressure  therein.  To  produce  a  cooslant  speed  of 
rotation  under  varying  tuad«  by  this  governing  inechAm*ni,  an 
Intermtttent  rising  and  lowering  of  the  pressure  of  the  contrDlIcr, 
fluid  )S  provided  suftlclent  to  pulsate  the  valve  or  valves  nearest  the 
critical  point  of  regulation  in  order  to  compensate  variationa  in  load 
between  stated  points  of  economy  represented  by  Ibe  several  noidrs 
and  of  a  value  corresponding  to  their  horse-pjwcr  capacity.  If  there 
bs  no  wire- drawing  action  of  the  turbine  valves.  It  is  not  possible  for 


under  its  control.  By  intermittently  opening  the  valve  mt  the  critical 
point  of  regulation  for  Intervals  of  v:u-ying  dui  ation  all  loivd  variations 
intenncdiaie  of  the  points  of  economy  may  be  compensated.  This  is 
effected  by  rotating  the  controller  nozzle  or  oscillating  it,  so  that  the 
impact  pressure  of  the  finid  stream  in  the  controller  passage  will 
be  effected, 

PUMPS. 

C.  Day  and  W.  A.  Dexter,  of  tbe  Mirrlees- Watson  Co.. 
Ltd.,  of  Glasgow,  Dec.  13th,  1*^34.— This  invention  relates  to 
pumps  wi»rktng  in  connection  with  steam  condensers  of  cithtfr  surf  .ice 
or  jet  type,  and  u<,ed  for  extracting  water  from  the  condensers,  and  it 
more  especi-*lly  applies  wht'-e  tbe  air  and  water  are  extracted  fr(»ra  the 
condenser  by  separate  pumps.  Ttie  object  is  to  secure  a  more  efficient 
extraction  01  the  water  from  the  condenser.  To  attain  this  object  it  is 
proposed  to  control  the  admittance  of  the  water  lo  the  pump  by  a 
mechanically  operatirl  slide  valve  o*-  valves  :  the  discharge  of  the  water 
from  the  pump*  may  be  controlled  by  the  same  valve  as  controls  the 
auction,  or  by  an  ordinary  valve  opened  by  the  pressure  of  the  water, 
in  this  invention  it  is  arranged  that  the  valve  which  controls  the 
entrance  of  the  water  to  the  pump  Is  mechanically  opened,  thus 
securing  am  uninterrupted  passage  of  water  from  the  condenser  to  the 
pump  throughout  each  !<uction  stroke  of  the  pump,  thus  giving  a 
minimum  uf  resistance  to  the  entrance  of  the  water  to  the  pump,  and 
a  maximum  voluntary  displacement,  the  \alvc  being  arranged  to  opca 


FIG. 


FIG.  2. 


immediately  on  commencement  of  the  suction  stroke,  and  close  ira- 
mediately  on  the  completion  of  this  stroke  :  there  Is  no  water  slips  back 
past  tbe  valve  and  the  full  quantity  is  discharged  through  the  discharge 
ports^  this  discharge  port  may  be  conlroUed  either  by  the  ^aJliie  valve 
or  by  any  other  form  of  valve  deslxcdL 
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NEW    PUBUCATIONS.  NEW    CATALOGUES- 


"BRITISH  PROGRESS   IN  MUNICIPAL 
ENGINEERING/' 

A  series  of  Three  Lectures  by  William  H.  Maxwell, 
A. M.Inst C.E.  (Volume  1,  of  the  National  Engmeer- 
ing  and  Trade  Lectures.  Edited  by  Ben.  H,  Morgan.) 
Archibald  Constable  and  Co.,  Ltd.  6s.  net. 
The  primary  object  of  this  scheme  of  lectures  is  to 
show  colonial  and  foreign  buyers  what  progress  Great 
Britain  has  made  up  to  the  present  time  in  the  manufac- 
ture of  all  classes  of  machinery  and  goods.  The  present 
volume  deals  with  a  subject  of  vital  importance  to  the 
^neral  community,  for,  as  Mr.  Maxwell  remarks, 
municipal  progress  is  largely  coincident  with  the  social 
progress  of  the  people  and  the  developments  of  science. 
The  work  opens  with  a  succinct  account  of  the  rapid 
succession  of  advances  which  have  built  up  the  present- 
day  programme  of  municipal  engineering  practice  :  the 
writer  then  thoroughly  discusses  the  principles  of  road 
engineering  and  maintenance,  a  lecture  which  is  accom- 
panied by  a  number  of  sectional  drawings  showing 
constructional  details ;  particulars  are  given  of  the 
machinery  utilised  in  roadway  construction,  including 
steam  road  rollers,  road  surface  scarifiers,  stonebreakers 
and  roadedge  paring  plant.  The  second  lecture  is 
devoted  to  sewerage  and  main  drainage,  sewage  disposal 
and  the  disposal  of  domestic  and  trade  refuse  ;  special 
attention  is  given  to  the  bacterial  purification  of  sewage 
and  the  disposal  of  refuse  by  fire.  Probably  the  most 
important  section  of  the  t>ook  is  that  dealing  with  water 
supply.  The  writer  details  the  N-arious  schemes  planned 
by  the  leading  municipalities,  and  indicates  the  great 
progress  made  in  the  design  and  economy  of  pumping 
machinery  in  this  branch  of  engineering  activity. 
Following  each  section  is  a  classified  list  of  British 
manufacturers  interested  in  the  particular  sphere  of 
industry  covered  by  the  preceding  lecture.  Those 
amdous  to  make  a  special  study  of  this  subject  will  find 
the  list  of  municipal  engineering  literature  given  in  the 
appendix  of  considerable  service. 

''THE  UNIVERSAL  ELECTRICAL  DIRECTORY, 
1905." 
ContasHlng  a  complete  record  of  all  the  industries  directly 
or  indirectly  connected  with  electricity  and  mag- 
netism.    H.  Alabaster,  Gatehouse  and  Co.     14s. 

This  invaluable  compilation  has  now  reached  its  twenty- 
fourth  year  of  publication  ;  among  many  other  important 
features  it  contains  the  names  and  addresses  of  members 
of  the  electrical  and  allied  trades  and  professions 
throughout  the  world.  The  directory  is  divided  into 
four  sections :  British,  Colonial,  U.S.A.,  and  Continental  ; 
each  of  these  sections  is  again  divided  into  alphat)etical 
and  classified  divisions,  and  in  the  case  of  the  British,  a 
geographical  section  is  also  included.  We  have  submitted 
the  volume  to  a  number  of  severe  tests,  each  time  with 
satisfactory  results.  The  work  of  revision  has  been 
thoroughly  carried  out,  and  all  the  information  contained 
in  the  volume  appears  to  have  been  brought  up  to  date. 


BOOKS  RECEIV£D. 


Mechanical  Appliances,  Mechanical  Movements  and  Novelties  of 
Construction.  Hy  Gardiner  D.  Hiscox,  M.E.  Second  Series. 
Archibald  Constable.    ias.6d.  net 


The    Elements   of    Railway    Economics. 
Clarendon  nrcis.    as.ncL 


By  W.  M.   Acworth. 


Mttssra.  J.  Parkinson  and  Son.  of  Canal  Irwmocte.  ajptey 
Yorkshhre.  have  issued  an  attracUve  Itttle  booklet  eotitJcd  '*mmi 
Vises."  This  is  aitanged  in  the  form  of  short  paraKraphs.  lytoM 
special  inteiest  being  rendered  in  heavv  black  IcttCTiAfc  vUki  lb« 
cross  head'  are  printed  in  red.  Several  illustrations  and  Vko  piflcs 
for  memoranda  are  included. 

Th«  avlijcct  of  List  No.  70  (Januarj-.  1905).  issued  by  Meys. 
Holden  and  Brooke,  Ltd..  of  Sirius  Works,  West  Gorton. Mancbeiter. 
is  Brooke's  Patent  Injectors,  of  which  many  illustratiooa  and 
diagrams  are  included.  Some  nseful  information  is  given  00  **  Hov 
to  select  the  right  size  of  Injector,"  together  with  a  number  of  tablei^ 

From  Messrs.  Boot  and  Son.  Ijtd.,  Printan  and  Stattanan. 
or  32.  Fleet  Street.  E.C..  we  have  received  an  iUostrated  calendar  for 
February,  a  copv  of  Boot's  Memo.  Tablet,  and  a  circular  deaHsg 
\rtth  "  Slit-Leaf^^'  Duplicate  Post-Card  Books,  which  appear  to  be 
a  valuable  busine-s  atixiliary. 

liossrs.  J.  S.  Fafrraz  and  Co.,  of  37  and  39,  Essex  8M. 

Straod,  W.C.  forward  their  List  No.  l.  (Dhect  Driving  fro«  Hi^ 
Sp  ed  Shafts  at  Low  Speeds)  of  Fait  fax's  Patents— Redoctiop  aoA 
^eed-var>'ing  Gear,  for  driving  direct  from  armaiore  or  cagfnc 
shafts  at  standard  ratios :  Variable  Speed  Pollev  Shafts :  Gbn- 
pound  Bearings  for  Reducing  or  increasing  Speed:  HoistioK  Md 
A^nnding  Gear.  Each  different  type  is  described  and  iUostrated  with 
the  aid  of  tables  and  line  drawingi. 

Messrs.  W.  T.  Glover,  and  Co..  Ltd..  of  Manchester,  scad 
a  price  list  of  rubber  cables  with  discount  sheet  The  catalQCae  bM 
issued  remains  i  n  force  without  alteration  of  prices  in  any  way.  fer 
dintrine  paper  lead  covered  cables,  diatrine  paper  "  leadless"  cables, 
and  Bitumen  cables.  Details  are  given  of  the  new**  Non-Ass odattan" 
cables,  which  are  referred  to  elsewhere  in  this  issue. 

From   The  Becbie  Manuffacturin«    Comi>an7.    of    407. 
Oxford  Street,  W.,  we  have  recelvird  an    illnstratcd   catalogos  ~"' 
price  list  of  "Aster'*    engines,    gears  and    coils  :    Looga  ~ 
Carburetters  :    Bcgbie-Audiii    Raoutors  :  back    and   froot 
pumps:  lubricators:  Chassis:    Begbie-Lamplongh  steering 
Hegbie-OIeo  sparking  plugs,  etc. 

"Mechanical  Ventilation  Specialities*'  is  the  title  of 
Messrs.  John  Gibhs  and  Son's  new  catalogue,  which  we  note  canocb 
all  pre\'ious  issues.  It  describes  and  Ulnstratea  the  firm's  improred 
patent  air  propelling  and  ventilating  fans. 

The  "  Gus  **  Gas  and  Gasoline  Engines  are  illustrated  and 
described  in  a  pamphlet  issued  by  the  manufacturers.  The  Gul 
Anderson  Company,  of  23-27,  North  Clinton-street  Chicago,  U.SJi., 
of  which  Arm  Mr.'  Eric  S.  A.  Smith  is  En}:Ush  represenUtive.  We 
have  also  received  leaflets  illustrating  the  'Dandy"  back-geared 
pumping  jaek,  and  the  improved  "Oriole''  compressed  tablet 
machine. 


MEETINGS  FOR  THE  ENSUING   WEEK. 

Friday,  Feb.  24.— Institution  of  Cvil  Engineers,  Great  Geom  Stntt. 
S.W. :  Student's  Meeting,  8  p.m. —Institution  of  Etoctrical 
Enaineers  (Manchester  Local  Section):  7.30  p.ni.,  Riper. 
**  Meullography."  Mr.  Buttenshaw.— Manchester  liotor  Show 
Open&— Edinburgh  Motor  Show  Opens. -Royal  Society, 
9  p.m. :  Paper.  **  Fungi,"  Professor  H.  Marshall  Wavd^— 
Physical  Societv.  —  Electro- Harmonic  Smoker,  Helbora 
Re-taurant,  Ladies'  Night.— Rugby  ICngineering  Sodatr 
8p.m.:  Lecture,  "The  Minute  Btmctore  of  Metals,*  Mr' 
J.  T.  Milton. 

Saturday,  Feb.  2^.— Ro\-al  institution,  3  pjn.~Manclieat<r  AwoctatloB 
of  Engineers.  7  p.m.  :  Paper,  **  Pig  Irons  and  their  vae  ia 
Founcfry  and  Forge,"  Mr.  E.  Adamson. 

Monday,  Feb.  27.— Institute  of  Marine  Engineers, Stratfofd, Saja^— 
Association  of  Technical  Institutions:  Annual  C&BacEil 
Meeting.  School  of  Technology,  Manchester.— Socii^  off 
Arts :  Cantor  Lecture, "  Internal  Combustion  Engincs.'^Mr. 
Dugald  Clerk.- Institution  of  Etoctrical  Engioecn  (Kev- 
castle  Local  Section). 

TlTESDAY,  Feb.  28.— Society  of  Arts  (Colonial  Sectloo).— ths  Uoiienilj 
of  Liverpool  Engineering  Sodety,  5.30  p.ni. :  Paper.  **TIm 
Mechanics  of  a  Plant  adcelcton/*  Professor  K.  J.  Banwj 
Cibtoo.— Royal  Institutioo,  5  p.m. 

Wednesday,  Mar.  x.— Society  of  Arts :  (Miliary  M< 

Art  SecUon  of  St.  Louis  ExfaAitioD.**  Mr.  Isideie 

Thxtrsdat,  Mar.  2.— Chemical  Society.  8  lun.— Dnndae  laitlflliinoff 
-     •  ~  ^The    U^Aar-Cax   of   To-d^y^   Ut. 


The  Git  Mills  Db^cterr,  1905-6.  flecood  Edition.  Simpkin,  Marshall' 
Hamiitoo.KeiitandCOnLtd.    2s.6d.net. 

Bn^neering  Drawing  ani  Design.      By  S.  H.  Welts.      Part  I. 
PraciiCdil  Geometry.    Pitrt  II.,  Machine  Drawing.    4s.  6d.  each. 


A .  Morris  TlioaMon.'Royal  lostitntion  :  _ . .  _„ 

Astronomical  Progress,**  VtottMor  H.  H.  Tornar.  >igal 
Society,  4.30  pjn.  InstltaUoa  of  CItU  and  MarliiinU  Bn- 
gineers,  8  p.m. 

Friday.  Mar.  3.— Royal  Sodety.  9P^ai. :  Lcdare,  Hr.  Q.  J 
**  Recent  Advances  in   Wlielesi  Trisgnphy,"- 

Motor  Show  opens. 


Vol,  VI. 


REPORT  on  the  Uganda  Rail- 
way recently  presented  to 
Parliament  makes  interesting 
reading  in  conjunction  with 
the  article  on  that  enterprise 
which  appears  elsewhere  in 
this  issue.  It  covers  the  construction  and  work- 
ing of  the  railway  and  steamboat  service  on  Lake 
Victoria  during  1903-1904,  and  is  of  a  very 
encouraging  nature.  During  the  first  half  of 
the  year  under  review,  the  railway  was  under 
the  control  of  the  committee  appointed  to 
supervise  its  construction,  but  on  October 
ist,  1903,  it  w^as  made  over  to  the  Protectorate, 
placed  in  charge  ol  a  manager  spedally  selected 
by  the  Secretary  of  State,  and  became  an  integral 
part  of  the  East  African  Administration,  The 
report  shows  that  thr  whole  of  the  line,  with  the 
exception  of  a  short  length  round  the  timnel 
(mile  526)  is  now  on  the  permanent  formation. 
Embankments  which  had  settled  down  owing 
to  rain,  and  cuttings  not  previously  ot  fidl 
width  have  been  brought  to  the  standard 
section.  Owing  to  the  repatriation  of  trainet 
Indian  laboiu-ers  and  to  the  employment  in 
their  places  of  Africans,  progress  with  the  tunnel 
was  much  slower  than  had  been  anticipated, 
but  the  difficult  portion  of  the  work  was  com- 
pleted by  the  end  of  the  year  under  review^  and 
the  tunnel  was  opened  for  pubhc  traffic  on 
September  21st.     This  is   complete   with   tlup 


THE      UGANDA      RAILWAY, 

Entrance  to  the  tunnel  at  mile  526. 


considerable  time  to  bring  the  ballast  over  the 
whole  line  up  to  full  section,  but  this  is  being 
done  as  local  labour  becomes  available.  A 
considerable  number  of  wooden  sleepers  laid 
in  the  first  section,  under  the  supposition  thai 
salt  in  the  soil  would  destroy  metal  ones,  have 
become  useless  owing  to  dry  rot,  and  are  being 
replacedbysteel,  which  is  now  found  to  be  suit  able. 
Experiments  with  local  timber  are  being  made  to 
test  its  value  for  sleepers.  Goods  sheds  have 
been  erected  at  stations  needing  this  accom- 
modation, and  all  locomotives,  carriages,  and 
wagons  used  in  construction  work  are  being 
thoroughly  overhauled  and  put  in  good  working 
order.  The  following  table  shows  the  number 
ot  labourers  of  all  kinds  employed  on  the  con- 
struction  of  the  railway  at  the  end  of  the  year 
under  review  : — 

Locally  engaged  (Africans) 5,660 

hidenturcd  Indian  artisans  ...         ...        216 

Indentured  Indian  coolies     .  ,  .        5.21 

Total  ,.,         ...    4,397 

The  health  returns  are  about  normal  for  the 
climate. 

From  the  re|7ort  on  the  North  Sea  outrage 
it  is  apparent  that  wireless  telegraphy  in  war, 
imless  handled  with  discretion,  may  be  more 
potent  as  a  destructive  agent  than  submarine 
mines.  '*  Attacked  on  all  sides  by  torpedo 
boats "  was  the  unfounded  message  sent  on 
by  the  captain  of  the  unfortunate  Kamchatka 
to  his  already  scared  chief.  After  this,  only  a 
fisherman's  rocket  was  needed  to  cause  what 
practically  amounted  to  a  panic.  There  have 
since  been  panics  at  home.  Only  a  few  days 
ago  when  the  garbled  report  of  the  Commission's 
findings  w^  wired  over  we  actually  saw  in  one 
London  daily  paper  the  legend,  '*  Death-blow 
to  Arbitration  !  "  As  regards  the  North  Sea 
outrage,  at  any  rate,  arbitration  has  been  con- 
spicuously successful. 


A    useful     survey    of    the    various    gas    pro- 
ducers which    claim  consideration  for    power 
purposes    has    just    been    completed    by    Mr. 
W.  H.  Tookey.    The  work,  which  is  published 
by  Messrs,  Percival  Marshall  and  Co.,  does  not 
profess  to  deal  to  any  extent  with  technicalities, 
but    it    is    a    valuable   work  to  have   on  hand 
if  only  for  the  sake  of  its  numerous  line  diawings, 
its  plain  talks  affecting  coal -bills,  and  its  hints 
for    attendants.     The    author     remarks     that 
in    moderate-sized    gas    producers,   even    from 
20   h.p.,    enough   gas   can   easily   be   obtained 
from  1  lb.  of  anthracite  coal,  in  every-day  work. 
to   develop    i  i.h.p,   in  a    gas-engine    cylinder 
under    full    load    conditions.    This    show^    a 
saving  of  33 J  per  cent.     In  the   majority   of 
factories   the  actual  saving    is  more  than  50 
per  cent.     As  a  practical  example,   he   quotes 
the  experience  of    a   Suffolk  firm    of    brewers, 
who  have  installed  a  gas-producing  plant   to 
serve  a  10  b.h.p.  gas  engine.    The  engine  is 
at  work  for  about  eight  hours  each  day,  during 
which  time  the  load  is  constantly  varying   with 
the  number  of  machines   that   are   thrown   in 
and  out  of  work,  as  is  common  to  all  factories. 
They    tell    the    firm    of    engineers    responsible 
for  the  installation,  that  only  56  lb.  of  anthracite 
has    to    be    fed    into    the     generator     during 
tlie  whole  of  the  day.    They  buy  their   fuel 
for  20S.  per  ton,  and  therefore  run  the  whole 
of  their  machinery  for  6d.  per  day. 


We  call  attention,  in  another  column,   to   a 
notable    development     in     jxiwer    production. 


Another  example  is  cited  in  connection  with 
a  London  plant,  A  firm  of  engineers  have 
installed  a  gas  (suction)  producer  to  serve  a 
gas-engine  of  18  b.h.p.  They  find  that  the  weekly 
coal  bill  amounts  to  6s.  per  week.  (They  ior- 
merly  paid  28s.  ]3er  week  for  town  gas  foi  the 
same  load.)  Other  practical  examples  cited 
are  ihe  electric  generating  stations  at  Waltham- 
stow,  London,  and  Norwich.  According  to 
the  electrical  engineer's  report  for  the  twelve 
months  ending  March  jist,  1903,  the  Wal- 
ihamstow^  station  genetated  a  total  of  659,776 
Board    of    Trade   units,    on  an   average     fuel 
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consumption  of  2  lb.  per  unit  generated.  After 
taking  into  consideration  the  cost  of  fuel, 
oil,  waste,  wages  for  generation,  repairs  and 
maintenance  of  gas  plant,  engines  and  electrical 
plant,  the  works'  cost  per  unit  generated 
amoimted  to  o-SQd. 

At  Northwich,  Mond  producers  are  used, 
or  rather  Mond  gas  is  purchaseed  from  an  ad- 
joining factory  at  the  rate  of  2d.  per  i.ooo 
cubic  feet.  The  station  during  the  year  1901-2 
sold  88,777  units,  and  the  fuel  cost  was  o-47d. 
per  unit  sold.  From  a  table  published  in  the 
Electrical  Times,  December  4th,  1902,  it  would 
apj)ear  that  the  fuel  costs,  striking  an  average 
from  the  results  published  by  167  public  electric 
light  stations  using  steam  power,  was  o-952d. 
per  unit  sold,  vauing  from  3'65d.  to  07id. 
The  question  of  stand-by  losses  should  be 
taken  into  account  when  comparing  gas  engines 
and  producers  with  steam  engines  and  boilers. 

The  tendency  towards  specialisation  in 
all  lines  of  manufacture  involves  another  and 
no  less  important  risk  to  the  worker,  and  is 
coincident  with  the  decline  of  the  all-round 
skilled  mechanic.  "Young  men  who  enter 
American  shops  to-day,*'  says  Mr.  Outerbridge, 
in  the  paper  we  quoted  last  week,  *'  find  employ, 
ment  in  tending    special    machines,  and  soon 


become  highly  trained  in  their  operation, 
so  that  they  earn  large  wages,  consequent,  of 
course,  upon  their  ability  to  turn  out,  by  tiie 
aid  of  these  machines,  the  maximum  amount 
of  work  with  a  minimum  of  defects.  They  aie 
encouraged  by  their  employers  to  continue  at 
one  job,  and  feel  little  ambition  to  change  to 
another  class  of  work,  or  to  another  kind  of 
machine,  where  their  experience  avails  but  little. 
Thus  we  have  skilled  planer  hands  who  know 
nothing  about  the  operation  of  lathes,  milling 
machines,  or  other  mechanical  appliances  in  the 
same  shops.  The  Baldwin  Locomotive  Works, 
the  largest  of  the  kind  in  the  world,  and  the 
most  highly  developed  in  specialisation  of 
manufacture,  have  already  experienced  the 
difficulty  of  finding  young  men  competent  to 
take  the  place  of  older  hands,  and  have  shown 
wise  foiethought  in  establishing  a  new  school 
of  apprentices,  with  a  general  superintendent 
in  charge,  and  a  staff  of  supervisors  or  foremen 
of  apprentices." 


According  to  the  official  itinerary  for  the  South 
African  British  Association,  which  has  been 
provisionally  fixed,  the  party  will  leave  South- 
ampton on  Saturday,  July  2Qth.  The  association 
will  assemble  at  Capetown  on  August  15th,  when 
Professor  G.  H.  Daruin,  the  president  elect, 
will  deliver  his  address. 


THE  S.S.    **  PORT  MARIA. 


The  first  vessel  to  leave  London  for  Bermuda,  Turks*  Island,  and  Jamaica  in  connection  with 
the  new  line  of  the  Imperial  Direct  West  Indies  Mail  Service  Company,  Ltd.  The  inauguration 
of  the  new  service  was  recently  celebrated  at  a  dinner  in  London  given  by  Sir  Alfred  Jones. 
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The  first  motor  steam  fire-engine  built  to  the  order 
of  the  L.C.C,  by  Messrs.  Merrpveather,  has  just  been 
pot  into  service.     It  delivers  500  gallons  per  minute. 

Details  of  the  Royal  Society  Show  at  Park  Royal 
commencing  on  June  27th,  are  now  obtainable  from  the 
secretary,  at  13,  Hanover  Square.  W. 

Professor  J.  O.  Arnold,  of  the  Metallurgical  Depart- 
ment. Sheffield  University  College,  has  been  awarded 
the  Bessemer  gold  medal  of  the  Iron  and  Steel  Institute, 
The  honour  w^as  conferred  by  the  council  at  its  meeting 
on  the  22nd  lilt. 

The  King  has  been  pleased  to  appoint  the  Hon. 
Alfred  Ersldne  Gathome-Hardy  to  be  a  Commissioner 
under  "  The  Railway  and  Canal  Traffic  Act,  1888," 
in  the  room  of  Viscount  Cobham,  resigned.  Mr, 
Cat  home- Hardy  w^ill  also  act  as  chairman  of  the  Light 
Railways  Commission, 

At  the  opening  of  the  45th  annual  meeting  of  the 
Association  of  Chambers  of  Commerce,  on  Tuesday, 
the  preiiident,  Sir  William  Holland,  M.P.,  was  able  to 
refer  to  trade  conditions  of  a  distinctly  more  favourable 
nature,  on  the  whole,  than  have  obtained  for  a  long  time 
past. 

With  regard  to  the  question  of  the  establishment 
of  a  Ministry  of  Commerce,  he  said  that  the  matter 
having  been  named  in  the  King's  Speech,  the  Govern- 
ment were  now  bound  to  take  action  in  regard  to  it. 
The  president  thought  the  Association  would  agree 
that  if  the  establishment  of  a  Ministry  of  Commerce 
meant  nothing  but  a  change  of  name  they  could  auti- 
cipatc  no  real  gain. 

The  Commercial  Committee  of  Members  of  Parha- 
ment  had  met  and  had  appointed  a  sub-committee  to 
provide  suggestions.  He  did  not  know  what  policy  they 
would  adopt,  but  he  personally  favoured  the  forma tion 
of  a  Ministry'"  of  Commerce  as  well  as  the  appointment 
of  a  Minister,  and  lie  would  make  the  Commercial 
Intelhgence  Committee  a  nucleus  of  the  Ministry' 
of  Commerce, 

At  this  meeting  it  was  decided  to  recommend  that 
the  improvement  and  extension  of  the  canal  system 
of  the  United  Kingdom  should  be  canied  out  by  means 
of  a  pubhc  trust,  and,  if  necessary,  in  combination 
with  local  or  district  public  trusts  and  aided  by^a 
Government  guarantee  ;  and  tliat  the  executive  council 
he  requested  to  take  all  reasonable  measures  to  secure 
early  legislation  upon  the  subject. 
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NAVAL    NOTES. 

~-^    WEEKLY    NOTES    OX    NAVAL    PROGRESS 
IN     CONSTRUCTION     AND      ARMAMENT, 


(rtY   OUR   NAVAL  CORRESPONDENT.) 


QREAT     BRITAIN. 

HE  Xavy  Estimates  have  been  lait* 
on  the  taljleof  the  Honse  of  Commons 
antl  1^'ill  be  published  iK-fore  the-sc 
notes  appear.  Speculation  upon 
thdr  provisions  is  therefore  un* 
necessary,  but  it  may  be  advisable 
to  point  out  that  last  year's  pro- 
gramme has  undergone  siome  little  raocJihcation 
of  which  note  must  I>e  taken  in  t:on5itlering  the 
new  proposals.  The  two  Ixit  tie  ships  of  the  Lor  J 
AXelson  clasji  have  been  given  out  to  contract,  and  work 
on  them  is  proceeding  steadily.  Three  of  the  four 
armoured  cruisers  asked  for  by  Lord  Selbnnie  have  been 
commenced,  the  Defence  having  been  laid  down  only 
last  week  at  Pembroke.  The  fourth  vessel,  the  Orion, 
is  apparently  not  to  be  proceedetl  with,  and  the  pro- 
jected  construction  of  fourteen  torpedo-boat  destroyers 
has  been  also  abandoned.  Of  the  fourteen  destroyers 
of  the  pre\ious  programme  only  the  Garry,  the  Nith, 
and  the  Swttle  remain  to  be  launched.  The  Coltir 
took  the  water  at  Chiswick  on  February  21st. 

FRANCK. 

It  is  now  as  certain  as  anything  well  can  be  that 
the  French  Government  are  alx)ut  to  emlnirk  upon 
the  construction  of  a  large  number  of  vessels,  and  the 
programme  is  to  cover  twelve  years,  with  an  annual 
expenditure  of  some  ;f4,ooo.ooo  for  construction.  The 
cx-Minister  of  Marine  has  been  very^  severely  taken 
to  task  in  the  discussions  in  the  Chamber,  and  Admiral 
Bienaim^,  in  parlicnlar.  directed  a  very  strong  attack 
upon  naval  administration  under  M,  Pelletan.  M. 
Thomson,  liis  successor,  appears  to  have  the  confidence 
of  the  Cabinet,  and  the  Chamber  has  heartily  supported 
tiis  proposal  for  the  new  building  programme.  Work 
oa  the  Edgar-Qttitici,  at  Brest >  has  been  suspended, 
it  being  M.  Thomson's  desire  to  build  homogeneous 
vessels  and  not  isolated  specimens  of  difierent  naval 
"irchitect's  ideas. 


RUSSJA. 

Ihe  Russian  Naval  Budget  for  1905  totals  116,500,000 
roiildes  (^i  2.155,415),  of  which  ^59, 000,000  rouble^ 
il4,t:)62.soo)  is  to  be  devoted  to  new  construction. 
The  majority  of  the  new  veaselawhich  aje  to  be  put  in 
hand  wdl  he  built  in  Rusiiian  yrtrds,  but  negotiations 
have  lieen  proceeding  with  the  Bethlehem  Steel 
Company  of  the  United  States  with  a  view  to  placing 
with  them  tein  vessels,  either  battleships  or  armoured 
cruisers*  It  may  Ije  remembered  that  the  Reirisan 
was  an  American -built  ship, 

UNITKD    8TAT1S. 

In    the    struggle    between    the    President    and    the 
Senate   there   is  a   danger    that    the   American    naval 
programme     may     suffer.     .\Hhough     the     House     of 
Representatives    has    passed    the    Appropriation    Bill, 
authorising  an  expenditure  of  $99-9U  Ji9  W^9*9^''^7^)* 
and    the    construction    of    two    battleships,    it    seems 
quite  possible  that  the  Senate  may  refuse  to  endorse 
this   Bill,   and   at   least   one  battleship  is  eXj-Kjcted    to 
be   cut    out,  together   with    some    smaller   items.     At 
the    present    moment    there   arc    thirteen   battlcsliips, 
ten    armoured    cruisers.    live    protected   cruisers,    two 
gunboats  and   live  destro>*ers   under   construction   for 
Ihe    United     States.      The    aggregate    contract     price 
lor    the    hulls     and    machiner)^    of     these     vessels    is 
some    nineteen    mdhons    sterling,    and    the    contract 
dates  of  completion  extend  from  the  present   up  to 
February,     1908,     Tne    completion    of     the    torpedo 
craft  has  Ijeen  very  seriously  delayetl.   and   most   of 
them  should  have  been  in  commission   four  years  ago, 

JAPAN. 

To  the  jai>anese  programme  outlined  in  my  notes 
on  Februar>^  lotli,  it  is  to  be  added  that  the  number 
of  destroyers  to  be  put  in  hand  is  twenty-five.  Of 
these  tifteen  will  be  built  in  Government  yards,  and 
ten  by  private  contractors. 
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{Continued  from  page  427.) 


THE  governor  itself  will  also  need  a  little  attention. 
Without  going  into  theory,  I  will  deal  with  the 
question  from  the  point  of  view  of  the  engine  runner, 
the  man  who  has  to  adjust  the  governor  so  that  it  is 
stable  without  being  sluggish,  and  sensitive  without 
being  unsteady. 

In  any  spring-loaded  centrifugal  governor,  whether  its 
function  be  to  control  the  movement  of  the  expansion- 
valve,  or  simply  to  regulate  the  amount  the  throttle-valve 
is  open,  the  first  essential  is  that  when  the  balls  are  out  to 
their  fullest  extent,  no  steam  shall  be  admitted  to  the 
cylinder,  or  at  any  rate  none  sufficient  to  move  the  engine 
round.  That  being  made  sure  of,  we  next  have  to  adjust 
the  strength  of  the  spring  (usually  in  compression)  by 
which  the  centrifugal  force  of  the  balls  is  more  or  less 
balanced.  Now  there  is  a  particular  degree  of  com. 
pression  in  a  governor  spring  which  may  t>e  termed  the 
critical  period  of  the  governor  under  consideration  ;  and 
it  is  in  practice  usually  found  by  trial — ^by  experimentally 
compressing  the  spring  to  the  point  at  which  its  rate  of 
increase  will  just  keep  pace  with  the  increasing  power  of 
the  balls  to  compress  it ;  a  suitable  spring  adapted  to  the 
circumstances,  as  determined  by  calculation  and  previous 
experience,  being  of  course  assumed. 


At  this  critical  point  the  governor  will  "  hunt,"  as  it  is 
called — the  centrifugal  force  being  balanced  at  all  points, 
a  difference  of  one  revolution,  or  less,  in  the  engine,  will 
cause  the  balls  to  fly  in  or  out  to  the  limits  of  their  range  ; 
a  most  unhappy  state  of  things  for  the  engine,  which 
embarks  upon  a  series  of  short  runs,  as  if  possessed  by  a 
fiend. 


Ey  cautiously  reducing  the  pressure  upon  the  spring 
through  the  means  provided  for  its  adjustment,  we  grad- 
ually arrive  at  a  point  of  extreme  fineness  of  governing — 
unless  this  is  prevented  by  friction  or  "  sticking^"  of  the 
governor  or  its  gear.  Unless  every  joint  in  the  details 
which  partake  of  the  movement  of  the  governor  sleeve 
be  perfectly  free    the  governor •  will  "hang"  at  some 


point  in  its  movement,  until  the  engine's  speed  is 
increased  or  reduced  sufiticiently  to  overcome  the  reaiat- 
ance.  This  is  easily  distinguishable  from  true  "  hunttng," 
though  at  first  sight  the  effect  upon  the  engine  is  very 
much  the  same.  Supposing  all  frictional  resistance  of 
this  kind  to  be  eliminated,  it  should  be  possible,  npon 
throwing  off  the  load,  for  the  governor  to  settle  down, 
after  a  few  gentle  oscillations,  to  a  speed  only  one  or  two 
per  cent,  above  the  normal.  This,  however,  is  largely  a 
matter  of  flywheel.  If  the  energy  in  the  fljrwbeel  is 
insufficient  to  absorb  the  fluctuation  in  the  turning  effort 
at  the  crank-pin,  within,  say,  two  per  cent.,  it  is  mani- 
festly waste  of  time  to  try  and  control  the  speed  in  revo- 
lutions per  minute  within  this  amount  unless  we  desire 
to  see  every  stroke  of  the  engine  represented  by  a  move- 
ment of  the  governor  sleeve.  The  contrivance  knovm  as 
a  dashpot — consisting  of  a  small  cylinder  filled  with  oil, 
and  having  a  slightly  leaky  piston,  past  which  the  oil 
must  squeeze  its  way — is  sometimes  used  to  correct  a 
deficiency  in  flywheel  power.  This  has  a  damping  effed 
upon  a  too  lively  governor,  but  it  is  in  no  sense  a  sobsti- 
tute  for  a  flj'wheel  of  proper  weight. 


It  will  be  remembered  that  we  began  our  adjustment 
by  making  the  governor  "  hunt "  ;  that  we  reduced  the 
pressure  upon  the  spring,  giving  (in  the  absence  of  detri- 
mental friction)  an  almost  exactly-poised  bot  stcad\- 
governor.  If  now  we  continue  to  reduce  the  spring- 
pressure  we  lose  in  sensitiveness,  but  gain  stability.  The 
governor  will  not  be  affected  by  small  changes  in  die 
speed,  but,  on  the  other  hand,  when  it  responds  to  a 
change  of  speed  sufficient  to  influence  it  at  all,  it  vrill 
move  to  the  required  point  without  those  preliminary 
oscillations  which  tiefore  characterised  its  movement 
These  relaxations  of  the  spring-pressore,  besides  reduc- 
ing the  sensitiveness  of  the  governor,  have  the  effect  also 
of  reducing  the  rate  of  revolution  of  the  engine;  and 
should  this  have  fallen  below  the  required  apcod  of  rota- 
tion, either  a  new  and  slightly  stronger  spring  must  be 
put  in,  or  the  ratio  of  the  belt-pulleys  in  the  governor 
drive  will  have  to  be  altered  to  suit. 
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M^P  SHOWIXG   ROUTES   PROPOSED   FOR   THE   SIMPLON   TUNNEL    FROM    1 88a   AND    1 893, 

THE  PIERCING  OF  THE  SIMPLON  TUNNEL. 


THE  piercing  of  the  Simplon  Tunnel  last  week  is  the 
culmination  of  one  of  the  most  striking  engineer- 
ing feats  of  the  present  day ;  it  is  a  remark- 
able instance  of  the  triumph  of  mind  over  matter. 
As  we  go  to  pre&s  we  hear  with  much  regret  of  the  death 
of  one  of  the  engineers -^Signor  Grassi^  through  an 
accident  attributed  to  an  escape  of  gas  and  the  high 
temperature  which  prevailed  during  an  inspection  which 
followed  the  piercing  of  the  tunnel.  Several  persons 
appear  to  ha%'e  been  overcome^  and  the  condition  of 
the  engineer.  Signor  Bianco,  was  also  reported  to  Ix;  very 
serious.  Apart  from  this  very  regrettable  incident. 
the  long  anticipated  juncture  of  the  north  and  south 
sections  of  tunnel  appears  to  have  admirably  fulfilled 
the  calculations  of  the  engineers.  Napoleon's  road 
over  the  Simplon  was  commenced  in  1800  and  finished 
in  1806.  It  still  offers  the  route  for  those  who  are 
in  search  of  scenery,  and  whose  time  is  unlimited. 
The  new  tunnel  pierces  the  Alps  at  a  lower  elevation 
than  any  other  route,  viz.,  at  2,300  ft.  above  sea  level. 
Since  the  middle  of  the  last  century  proposals  have 
tteen  made  to  tunnel  the  Simplon  at  various  ele%^ations, 
but  it  was  not  until  1893  that  the  Jura-Simplon  Railway 
Company  entered  into  a  contract  with  Messrs,  Brandt, 
Brandau  and  Co.,  of  Winterthur.  Switzerland,  to 
construct  a  tunnel  from  Brieg,  on  the  Swiss  side,  to 
Iselle.  on  the  Italian  side  of  the  Pass  on  the  final  route 
shown  in  the  above  map.  The  amount  of  preliminary 
work     was    necessarily    enormous     as     regards     both 


engineering  and  international  considerations,  and  by  an 
arrangement  with  the  Swiss  and  Italian  Governments 
the  plans  were  submitted  to  an  mternational  com- 
mission of  tunnel  experts,  composed  of  Mr.  Francis 
Fox,  M.Inst. C.E.  (of  Westminster),  Signor  G,  Colombo 
(of  Milan),  and  Herr  C.  V.  Wagner  (of  Vienna),  who 
finally  approved  the  present  scheme.  Among  those 
prominently  connected  with  the  execution  of  the 
work  have  been  Herr  von  Kager,  Herr  Edw.  Sulzef 
(of  Winterthur),  Herr  Brandau,  Herr  Nocher  {of 
Zurich),  Herr  Pressel,  etc.  A  treaty  of  authorisation 
for  the  construction  was  entered  into  betw^n  Switzer- 
land and  Italy  in  July,  1894, 

With  the  exceptioti  ol  a  short  curve  at  each  ex* 
tremity  the  route  follows  a  straight  line.  It  is  a  double 
tunnel  with  two  parallel  sections,  55  ft.  from  centre 
to  centre,  each  designed  tc  carry  a  single  line  of  rails.  As 
yet  only  one  of  these  hai  been  constructed  completely. 
The  other  consisting  at  present  of  a  gallery  some  6\  ft. 
high  by  10  ft.  wide  is  used  for  ventilation  and  purposes 
of  construction.  According  to  the  international 
agreement  between  the  two  countries  it  need  not  be 
completed  as  a  second  tunnel  until  the  gross  receipts 
from  traffic  between  the  tunnel  termini  exceed  ^3,218 
per  mile  per  annum. 

The  exact  length  of  the  Simplon  tunnel  is  19,731  kilo- 
metres (i2|  miles)  I  it  is  therefore  by  several  miles  the 
longest  tunnel  in  the  world.  The  mountain  towers  above 
it  over  5,000ft,  on   tbe  average,  and  7,000  ft,  at  the 
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highest  point.  Cross-headings  connect  the  two  tunnels 
at  intervals  of  656  it.  The  ^E,]treme  height  of  the  tunnel 
is  18  ft.  above  rail-level,  its  width  varying  from  14  ft. 
9  in.  at  the  latter  point  to  16  ft.  4  in.  at  a  height  of 


Tunn^i  NoJ. 


For  Heavy  Prciswre. 


For  Heavy  Lateral  Pressure. 

FIG.    I.      STANDARD    SECTIONS    OF    SIMPLON    TUNNEL 
IN   DIFFERENT  KINDS  OF  MATERIAL. 

6  ft.  6  in.  above  rails.  The  centre  of  the  tunnel  is 
for^a  distance  of  1,310  ft.  of  wider  section  in  order  to 
admit  of  trains  passing  From  this  mid-distance 
ther^is^'a  gradual  slope  to  both  termini,  that  on  the 


north  side  having  a  ruling  gradient  .of  2  per  i.ooo, 
while  that  on  the  south  side  has  a  ruling  gradient  ol 
7  per  1 ,000.  The  contract  price  for  the  tonnel  is  over 
^2.350.000,  but,  of  course,  the  actual  cost  is  as  yet  aa 
unknown  quantity. 

The  execution  of  this  remarkable  work  has  called 
for  admiration  all  along  the  line,  whether  one  ooa- 
3iders  the  mechanical  perfection  to  which  the  coo- 
tractors  brought  their  machinery,  or  the  organisatioa 
of  the  3,000  men  employed,  who  appear  to  have  worked 
with  an  undivided  enthusiasm,  and  an  almost  military 
precision.  It  says  something  for  the  brains  employed 
upon  the  scheme  that,  in  spite  of  the  most  trying 
conditions,  an  excellent  standard  of  health  has  been 
maintained  among  the  workers,  the  most  carefnl 
arrangements  having  been  made  to  protect  them 
from  the  dangers  attaching  to  sudden  changes  of 
temperature  and  wet  clothes.  Most  careful  attention 
has  also  been  given  to  vital  quest  ions  of  ventilation  and 
commissariat. 

An  important  factor  in  the  rapid  execution  of  the 
work  has  been  the  Brandt  rotary  drill,  shown  in  f*g.  4. 
According  to  the  Engineering  News,  to  which  we 
are  indebted  for  the  accompanying  illustrations 
the  feed  of  the  rotary  cutting  tool  is  accomplished 
by  the  direct  pressure  of  water  in  a  large  cylinder, 
the  piston  of  which  returns  automatically  when  the 
water  supply  is  cut  ofif.  The  mandril  carrying  the 
boring  bar  and  also  the  cutter  are  driven  by  means 
of  two  cyUnders  located  above  the  feed-cylinder. 
These  cyUnders  operate  a  shaft  having  a  worm  gear 
which  meshes  with  a  worm  wheel  centred  on  the 
mandril.  The  cylinders  are  ij  in.  in  diameter,  and 
their  pistons  have  a  stroke  of  3  J  in.  They  are  operated 
by  hydraulic  pressure,  and  each  uses  normally  one 
Ltre  of  water  per  second.  The  two  cylinders  are 
connected  by  cross  waterways,  and  the  piston  of  one 
acts  as  the  valve  of  the  other.  The  speed  of  the  cntter 
necessarily  varies  for  different  densities  of  rock,  bat 
its  highest  sx)eed  is  10  revolutions  per  minute.  The 
drill,  as  described,  is  mounted  in  groups  of  two  or  more 
on'a  heavy  iron  thrust  bar,  about  1 2  in.  in  diameter. 

In  the  process  of  excavation  followed,  it  has  beennsoal 
to  make  an  advance  heading,  7  ft.  10  in.  by  10  ft.  8  in.* 
by  means  of  the  power  drills.  This  has  then  been  tim- 
bered and  covered  in  for  the  passage  of  compressed 
air  locos,  and  trucks.  From  this  a  shaft  was  driven  to 
the  roof  line  every  164  ft.,  and  from  these  the  tnnnd 
has  been  opened  out  both  ways  to  the  complete  section. 
Dynamite  and  blasting  gelatine  have  been  the  ex- 
plosives used  at  the  Italian  and  Swiss  ends  respectively. 
and,  as  a  rule,  eight  blast  holes  were  drilled  at  the 
face,  the  machinery  and  men  being  withdrawn  lor  refnge 
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to  the  cross  galleries  or  service  tunnel.  In  1898 
1.342  ft.  were  f>ored»  each  of  the  successive  years  up 
to  and  inchiding  1903,  being  responsible  for  over  11.000 
ft.  ;  while  in  1904,  5,457  ft.  were  excavatefl.  and  during 
the  present  year  557  ft.  have  been  taken  out.  The 
work,  of  course,  proceeded  simultaneously  from  both 
end^,  but  in  May  last  driving  at  the  Brigue  end  was 
stopped  by  hot  springs. 

An  engineer  connected  with  the  work  deal.>  in  the  Times 
with  some  of  the  difficulties  encountered:  The  gradient 
a  seen  da  from  each  entrance  towards  the  middle  of  the 
Alpi  for  drainage  pnqioses,  and  it  is  due  to  this  that 
it  has  been  possible  to  carry  on  the  work,  as  the  yield 
of  the  great  springs  flows  away  by  gravitation,  A  t 
4,400  metres  from  the  Italian  entrance  a  very  large 
spring  of  cold  water  of  12,500  gallons  per  minute — in 
fact,  a  river — was  struct,  and  this  caused  several 
months  of  delay  at  this  end  of  the  tunneL  The 
ground  was  very  treacherous,  so  that  it  had  to  be 
heavily  timbered  :  the  stoutest  and  largest  timbers 
werexrushedf  ami  ..teel  girders  had  to  take  their  place; 
but  so  great  wa^  the  weight  that  these  were  twisted  and 
distorted,  and  finally  were  only  held  in  their  place  by 
being  strengthened  with  concrete  in  cement.  This 
enabled  the  driving  of  the  galkry  to  proceed,  but 
mean'while  the  Brigne  end  had  reached  the  top  of 
the  gradient  in  the  middle  of  the  tunnel,  although 
the  rock  temperature  had  risen  to  132  deg.  F,.  fully 
zs  deg.  more  than  had  been  expected.     With  a  view 
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TIG.  2-  STANDARD  FORM 
OF  TIMBERING  FOR 
SIMPLON    TUNNEL, 


FIG.  3.  EXTRA  HEA\^ 
FORM  OF  TIMBERING 
FOR  THE    TUNNEL, 


FIG.   4.      ELR^TION    AKD    PLAN    OF  HRANDT    ROTARY 
DR[LL   MOUNTED    FOP   OPERATION. 

to  saving  time,  it  was  then  decided  to  continue  this 
and  drive  down  the  Italian  gradient  to  meet  the  cor 
responding  tunnel  coming  up  from  Iselle,  although  it 
wa^  quite  anticipated  that  difficulties  w*ould  be  met 
with  in  driving  (iownhill.  In  this  the  contractors  were 
not  deceived,  for  very  soon  hot  springs  of  1 1 1  deg. 
F.,  and  of  considerable  volume,  were  met  with. 
These  springs  are  far  hotter  than  is  bearable,  but  the 
engrneerfe  adopted  the  comparatively  simple  expedient 
of  throv^ing  jets  of  cold  w^atcr  into  the  lissures  and 
thus  reducing  the  temperature  as  far  as  was  necessary. 
The  cold  water  is  driven  into  the  tunnel  by  centrifugal 
pumps,  through  pipes  surrounded  by  non-conducting 
material,  so  that  the  water  is  deh vexed  as  cool  as 
possible. 

At  a  point  10,376  metres  from  the  northern  entrance, 
or  809  metres  from  the  top  of  the  gradient,  further 
hot  springs  were  encountered  of  such  a  volume  that  they 
filled  the  descending  portion  of  the  work  with  hot 
water,  and  stopped  driving  at  the  Brigue  end. 

Meanwhile  the  work  at  the  Itahan  face  was  pushed 
on.  until  in  September  last  another  hot  spring  of  114 
deg.  F.  was  encountered  in  each  of  the  parallel 
galleries,  amounting  to  about  1,800  gallons  per  minute, 
and  considerable  difhculty  and  great  delay  were  caused. 
By  dint  of  extraordinarj^  perseverance  and  courage, 
these  springs  were  passed  and  soon  left  behind  by  the 
Brandt  drill.  The  volume  of  water  then  emitted  from 
the  tunnel  was  still  alwut  ii,ooo  gallons  per  minute. 
When  the  actual  junction  of  the  galleries  was  effected 
the  accumulated  hot  water  on  the  Swiss  side  found  its 
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escape  into  the  south  gallery,  and  was  discharged  into 
Italy. 

The  work  that  now  remains  to  be  done  is  to  pot  in 
place  the  masonry  arching,  to  cover  over  the  water 
channel  beneath  the  floor  of  the  tonnel.  and  to  lay 
the  permanent  way. 


TYPE-SETTING  BY  TELEGRAPH. 


FIG.     5.        DIAGRAlf     SHOWING     METHOD      OF      CON- 
STRUCT! KG  LINING. 


FIG  6.       LINING  USED  FOR  VERY    HEAVY  PRESSURKS. 


At    the  -meeting   of   the   Inttitatitm  o€ 
Engineers  on  Thnraday  last  Mr.  Donald 
a    paper    on    "Setting    Tjrpe     by    Tdfgapii." 
author  said  that  the  whole  of  the  proUema  1 
with  the  handling  of  types  had  pcoved  very  : 
and  that  the  complexities  culminated  in  the 
telegraph,  where  the  problem  was  to  set  type  at  a  < 
tance.     The  result  had  been  that  it  was 
recent  years  that  any  really  Buoc<jMfi 
emerged   from   the   domain   of  expenBumt 
exception  of  the  stock   tickers  and  Hafbea 
Telegraph.     Undoubtedly  the  best  alphabet  te  i 
telegraphy  was  that  used  in  the  Baudot 
systems.     The  Baudot  was  the  one  alphabet  ^ 
any  prospect  of  coming  into  general  nee  lor 
telegraphy,  and  that  being  so  it  only  remained  to  lil 
it  as  the  basis  of  a  printing  telegraph  eystea.     la  1 
Murray  system,  selected  as  an  example  lor 
illustration,  the  distributor  was  a   ponch-ana  aad  a 
moving-paper  tape,  and  in  that  form  doeely  leeenUei 
the  Wheatstone  recorder,  save  that  instead  of  iakJif 
the  tape  it  punched  holes  in  it.    In  the  metiiod  el 
translating    and    printing    after    diatribatioa    of    the 
signals  the  Murray  system  differs  from  all 
printing  telegraphs,  and  belonged  rather  to  the 
of  automatic  type-setting  machines.     In 
no  attempt  was  made  to  secure  sjmchronism ;   it  wwM- 
an   isochronous  system,   and  the  duplex  Kaiai^^  ^g^ 
used  to  secure  working  in  both  directions  on  one  wire. 
Retardation  thus  ceased  to  be  important,  and 
was   the   further   advantage   that   <Kdinaiy 
stations  could  be  used.    The  Murray  system 
be  shortly  described  as  a  fully- developed 
s>'stem  using  the  Baudot  alphabet.    The  speed  of  the 
printer  ran  up  to  about  1 50  words  per  minate»  aad  the 
automatic    portion   of    the    mechanism    ran   pefixUf 
up  to  about  200  words  per  minute,  bat  the 
output  Vt'Bs  not  more  than  50  per  cent,  of  the  1 
With  the  ne^'  motor-driven  printer  it  was 
that  it  would  be  possible  for  six  operators  at  < 
of  a  Murray  circuit  to  exchange  about  400  1 
hour.     The   system   was   already   being 
English    and    German    Post    Ofiicee.    aad    it 
to  be  pre-eminently  adapted  for  kmg-dietanoe  aroik. 
iron  wires,  underground  cables,  aad  pieee 
while  there  ^'as  an  interesting  possibility  of 
telegraphy    in    connection    with    ocean   cables    by  a 
combination   of  the  Murray  system  with  Mr.  S.  G. 
Brov^-n's  cable  relayer  and  perforator  and  the  Coote 
alphabet.     The  Murray  printer  was  ongaulStf  4 
for  automatic  type-setting  by  tdegnqih. 
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FIG.    L      CHASSIS    OF    NEW    VAUXHALL    CAR, 


OLYHPIA   nOTOR    5H0W. 


{Co  n  ti  nucd  frcm  fagt  404. ) 


VAUXMALL    mONWORMS    COfWIPANV,    LTD. 

In  tlie  three-cylinder  standard  car  recently  introduced 
by  this  Company  several  new  features  have  been 
embodied  which  call  for  some  detailed  notice.  The 
chassis  of  the  new  car  is  shown  in  fig.  i.  It  is  con- 
structed of  stamped  steel,  the  longitudinal  members 
being  parallel  throughout,  and  therefore  a  Wording  direct 
support  to  the  engine-crank  chamher  and  gear  box. 
The  thiree  cylinders  are  separately  cast  and  mounted 
on  the  crank  chamher.  The  gear  gives  three  speeds 
forward  and  reverse  at  the  norma!  engine  speed  of  950 
revolutions.     A  high-tension  ignition  is  employed. 

A  longitudinal  section  of  the  12-h.p,  Van x hall 
engine  is  shown  in  fig*  2*  It  will  be  noted  that  the 
crankshaft,  made  in  three  throws,  runs  in  four  bearings, 
that  nearest  the  d>'T\'heel  being  of  considerable  length. 
Accessibility  has  l»een  brought  to  a  high  pitch,  and 
any  necessary  work  can  be  done  to  the  crankshaft 
or  big  and  little  ends  of  connecting  rods  without  the 
necessity  for  dismounting  any  cylinder.  This  is 
accomplished  by  the  detachment  of  the  inspection 
plates  Bi  Bi  and  the  removal  of  the  lo\ver  portion 
of  the  crank  chamber  B.  The  piston  body  i&  made  long, 
and  the  rings  set  quite  close  to  the  crown,  giving  protec- 
tion from  duit  and  oil  to  the  combustion  chamber. 
Another  good  point  is  the  arrangement  of  the  variable 
nduction  valve  Hft. 


The  carburetter  is  illustrated  in  fig,  4.  The  orifices 
of  the  tube  and  cap  M  coincide,  and  by  the  rotation 
of  the  tube  the  air  supply  can  be  controlled  up  to  a 
certain  speed,  and  at  greater  speed  the  automatic 
air  valve  E  is  brought  into  action,  and  admits  more 
air.  The  radiator  consisting  of  four  tiers  of  seven 
flanged  tubes  is  of  somewhat  novel  design,  and  iht^ 
type  constitutes  a  distinct  advance  upon  older  forms. 

An  end  view  and  section  of  the  Vauxhall  clutch 
are  shown  in  fig,  3,  which  presents  one  or  two  points  of 
interest.  One  is  the  addition,  as  compared  with  for- 
mer types  of  three  leather- covered  spring  pads,  one  of 
which  is  shown  at  F,  Those  pads  are  carried  on  studs  H, 
and  plunge  against  the  small  coil  springs  set  in  the 
bosses  G,  and  are  so  placed  as  to  make  for  smoothness 
and  absence  of  jolting  when  suddenly  letting  on  the 
clutch.  Another  good  feature  is  the  abolition  of  the 
usual  spiral  clutch  spring  and  its  replacement  by 
easily-adjusted  clutch  spring-lmrs. 

A  countershaft  drive  is  employed  actuating  the  rear 
road  wheels  through  the  agency  of  side  chains.  On  the 
right-hand  side  half  of  the  countershaft,  and  placed  out- 
side the  gear  box,  is  the  balance  gear,  the  case  of  which 
forms  the  drum  for  a  very  wide  pedaUapplied  band 
brake.  Brake  drums  are  also  fitted  to  the  road  wheebi 
the  bands  being  applied  to  these  by  means  of  the  side 
lever. 
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cytindos  free.  It  wm  be  seen  by  this  means  the  valves 
M«  lendeied  veiy  accessible.  The  camshaft  is  made 
in  one  piece,  with  all  its  cams  sohd  with  it,  and  is 
enclosed  in  an  extension  of  the  crank  chamber.  Half 
compression  cams  are  fitted,  which  can  be  brought  into 
action  by  a  le\-er.  to  ease  the  starting  of  the  motor. 
The  ignition  is  electric  high-tension  by  means  of 
accumulators  and  induction  coil  with  tremblers,  but, 
if  desired,  high-tension  magneto  ignition  is  also  fitted. 
The  carburetter,  which  is  mounted  on  the  engine 
case,  is  of  the  float  feed  spray  type,  having  one  jet 
and  float  feed  for  the  four  cylinders. 

The  carburreter  is  water-jacketed,  part  of  the  warm 
circulating  water  passing  through  the  jacket. 

If  desired  the  engine  can  be  run  on  petroleum,  a 
ditierent  carburetter  being  required.  The  petroleum 
x-aixniriser  is  of  the  Wolseley  patent  type,  exhaust 
hcateil.  In  addition  to  the  governor  a  hand  throttle 
is  fitted,  and  also  an  accelerator  by  which  the  governor 
may  lie  entirely  cut  out  of  action  when  it  is  desired 
to  race  the  engine  above  its  governing  speed.  The 
tMitiro  motor  with  flywheel  weighs  just  under  iscwt.. 
that  is  28  lb.  per  developed  horse-power. 

ALBION    MOTOn-QAR    COMPANY. 

The  motor  is  of  the  two-cyUnder  vertical  balanced 
type,  having  cyUnders  4i  in-  b^^e  by  5  in.  stroke, 
developing  16  b.h.p.  The  inlet  vah^ea  are  mechani- 
cally operated. 

The  motor  is  governed  on  the  inlet  by  the  Murray 
patent  governor  (fig.  6),  which  automatically  regulates 


the  speed,  mixture,  and  ignition  advance,  and  is  OQi- 
troUed  by  a  single  lever.  The  centrifugal  part  ol  the 
governor  is  so  designed  that  the  sliding  sAeeve  (•) 
begins  to  move  along  the  governor  shaft  when  the  engiae 
is  niiming  at  180  revolutions  per  minute,  and  only 
reaches  the  limits  of  its  travel  when  the  engine  it 
running  at  i.ooo  revolutions  per  minute;  there  ii 
therefore  a  definite  position  of  this  sleeve  lor  ewy 
speed  of  the  engine  within  these  limits,  and  by  meant 
of  a  hand  lever  (6)  which  is  fitted  below  the  steedttf 
wheel  the  driver  can  determine  at  will  the  speed  At 
which  the  governor  will  close  the  throttle.  At  "wliat- 
ever  speed  the  governor  lever  is  set.  it  is  claimed  the 
car  will  maintain  this  steady  speed  up  and  down  hill 
and  on  the  level  without  any  attention  on  the  part 
of  the  driver.  This,  it  is  held,  overcomes  the  objection 
to  the  ordinary  methods  used  on  cars  for  varying  the 
speed  of  the  governor. 

The  ignition  is  magneto-electric,  the  current  being 
generated  by  the  patent  Albion  magneto  generator, 
which  is  mounted  directly  on  the  crank  shaft.  The 
armature  and  coils  are  stationary,  and  there  are  no 
sliding  contacts,  no  commutators,  or  brushes.  It 
is  claimed  to  be  absolutely  positive  in  its  action,  and 
no  batteries  or  accumulators  are  required. 


Sir  Guilford  Molesworth,  the  president,  will  occupy  the 
chair  at  the  annual  dinner  of  the  Institution  of  Civil 
Engineers,  which  is  to  take  place  at  the  Merchant 
Taylors'  Hall,  Threadneedle  Street,  B.C.,  on  the  22nd 
instant 


The  Civil  Engineering  Department  of  the  University 
of  Leeds  has  sustained  a  loss  in  the  death  of  Mr.  George 
Wilson,  D.Sc.f  A.M.I.C.E.,  Lecturer  in  Civil  Engineering 
at  the  University. 


Thp  coal  market  is  quiet,  Cardiff  correspondents  re- 
porting a  quiet  market  for  large  steams,  spot  shipments 
being  lower  all  round,  although  there  is  a  better  tone 
for  forward  delivery.  The  Newcastle  market  is  weak, 
prices  for  current  shipment  showing  a  decline. 


FIG.   6.      MURRVY   PATENT  GOVERNOR. 


American  correspondents  report  active  dealings  in  iron 
and  steel  products.  Orders  for  rails  have  been  freely 
placed,  and  structural  steel  has  been  in  demand.  The 
United  States  Steel  Corporation  has  again  appeared  in 
the  market  as  a  buyer.  Reports  from  home  centres  are 
not  cast  in  so  hopeful  a  strain,  but  the  shipbuilding  trade 
remains  good,  and  the  orders  for  locomotive  engines  for 
Japan  ought  to  benefit  that  branch  of  engineering.  On 
tl^e  whole,  steel  makers  may  be  said  to  be  steadily 
employed. 


TSAVO    BRIDGE    AT    MILE     I32. 

This  and  the  following  ill  usl  rut  ions  are  reproduced  by  permission  ot  Ihe  Foreign  Oliice 


/^UR  presence  in  East  Africa  was  necessary 
^■"^  to  uphold  our  position  there  and  to  put 
a  stop  to  the  sea-borne  slave-trade  carried  on 
by  the  Arahs,  which  had  its  source  in  the 
interior  of  the  country.  Experience  had  shown 
that  coast  police  and  a  cruising  squadron  could 

>  not  do  this  successfully.  The  conclusion,  then, 
seemed  inevitable  that  the  only  i"eal  remedy 
was  to  build  a  railway  carrying  into  the  country 
civilising  influence  and  the  means  of  control, 

fit  was  required  to  open  up  by  railway 
and  water  communication  the  whole  coast- 
line of  about  1,000  miles  of  Lake  Victoria 
together  with  the  adjoining  fertile  and  populous 
districts.  The  Uganda  Railway  is  the  first 
to  tap  the  Lake,  and  the  whole  trade  of  those 
districts  will  naturally  gravitate  in  the  course 
of  time  into  this  channel- 


On  December  17th,  i8go,  Sir  William 
Mackinnon,  chairman  of  the  British  East  Africa 
Company,  wrote  a  letter  to  Lord  Salisbury  pro- 
posing the  building  of  a  railway  through  British 
East  Africa  as  the  most  eiicctual  means  of 
ful  tilling  our  obligations  under  the  Brussels  Act 
of  1890  for  the  suppression  of  slavery.  Ac- 
cordingly, towards  the  end  of  1891^  a  survey 
party,  under  the  command  of  Captain  (now 
Brigadier- General)  Macdonald,  was  organised 
by  the  Government  to  examine  and  report 
upon  a  route  for  a  railway  to  connect  the 
seaport  of  Mombasa  with  Lake  Victoria. 
From  this  preliminary  reconnaisance  an  estimate 
was  prepared  which  gave  £3409  as  the  average 
cost  per  mile.  Sir  Guilford  Molesworth  said 
he  considered  this  far  too  low  for  such  a  country. 
From  his  own  experience  of  Indian  railways^ 


'some  of  which  resembled  the  proposed  Ugandi 
Line,  the  average  cost  of  these  was  about  3^7,000 
per  mile.  He  stated  that  these  were  not  subject 
to  many  of  the  drawbacks  which  affected  the 
Uganda  Route. 

H  In  1895  it  was  determined  that  the  rail- 
way should  be  constructed  by  Government, 
andj   on    December     nth   in   the  same   year, 

■Mr.  (now  Sir  George)  Whitehouse,  the  chief 
engineer,  and  his  staff  arrived  at  the  Island  of 
Mombasa. 

THK  FIXTURE  AND  CHARACTeH  OF  THE  ROUTE. 

■  It  was  originally  intended  that  the  railway 

■  should  connect   Mombasa  with  Port   Victoria, 

■  on  Lake  Victoria,  but,  as  the  result  of  further 
surveys,  it  was  found  that  the  length  of  the 
railway  would  be  reduced  by  93  miles  by 
running  it  to  the  head  of  Kavirondo  Gulf.  The 
station  at  that  point  has  been  named  Port 
Florence. 

The  country  traversed  by  the  railway  is. 
to  a  great  extent,  desert,  and,  as  a  rule,  waterless, 
sparsely  populated,  and  without  resources. 
Most  of  the  Island  of  Mombasa  was  thick  jungle. 


From  the  coast  to  the  summit  of  the  Kikuyn 
escarpment*  about  300  miles  inland,  there  is  a 
general  rise  to  the  height  of  7,000  ft.  At  this 
point  comes  a  sudden  descent  of  about  1,500  ft. 
into  the  Great  Rift  valley,  which  has  an  average 
width  of  about  twenty-eight  miles,  and  extends 
north  and  south  considerably  beyond  the  limits 
of  British  territory  on  either  side.  On  the 
opposite  side  of  the  rift  is  the  Mau  escarpment, 
similar  and  parallel  to  the  Kikuyu  escarpment, 
but  even  more  formidable,  rising  to  the  height 
of  about  8,500  ft.,  and  about  2,500  ft.  above 
the  floor  of  the  rift.  The  country  then  falls 
sharply  towards  the  level  of  Lake  Victoria. 
From  the  coast  towards  the  lake  the  first 
fifteen  miles  is  cultivated  ;  then  there  is  a 
sparsely  wooded  tract,  about  thirty  miles  wide, 
and  the  Taru  desert,  fifty  miles  in  width,  which 
is  absolutely  waterless,  and  covered  with  almost 
impenetrable  jungle  ;  next  is  another  hundred 
and  fifty  miles  of  jungle,  not  quite  so  dense, 
with  very  little  water,  except  the  Tsavo  river, 
about  hundred  and  thirty  miles  from  the  coast  ; 
and  then  the  Athi  plains  stretch  for  about  fifty 
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miles,  which  ai"e  treeless  and  almost  waterless. 
Up  to  this  point  there  is  no  shade  from  the 
sun  ;  the  jungle  only  serves  to  shut  out  all  wind, 
and  the  water  is  hard  and  brackish.  Beyond, 
the  character  of  the  country  changes  abruptly  ; 
it  becomes  well  wooded,  cultivated,  and  inter- 
sected by  numerous  streams.  The  slopes  of 
the  escarpments  arc  covered  with  dense  forest. 
All  the  Rift  lakes  except  Lake  Naivasha,  are 
salt. 

Shortly  after  leaving  the  coast  the  line  sur- 
mounts the  Rabai  hDls,  crosses  the  Taru  desert 
to  Voi,  then  follows  the  course  of  the  Mto-wa- 
mawe  valley,  and  across  the  Athi  plains  to 
Nairobi  ;  next  it  crosses  the  Kikuyu  escarp- 
ment down  into  the  Great  Rift  valley  and  over 
the  Mau  escarpment,  and  descends  to  the  shores 
of  the  V'ictoria  Xyanza,  At  the  Kikuyu  escarp- 
ment, mile  335  from  the  coast,  the  line  had  to 
climb  to  a  height  of  7,900  ft.,  then  descend  to 


6,000  ft.  At  mile  430,  and  again  at  the  Mau 
escarpment,  mile  490,  it  had  to  climb  to  8,320 
ft.,  descending  to  the  lake  at  a  level  of  3,726  ft, 
above  the  sea,  at  mile  5S4.  Over  the  greater  part 
of  the  last  hundred  miles  of  this  route,  previous 
to  September,  1898,  no  European  had  ever 
trodden.  Commander  Whitehouse  in  a  paper 
read  before  the  Society  of  Arts,  said  :  "  Never 
before  has  a  railway  been  built  under  such 
extraordinary  conditions,  or  caused  such  radical 
changes  in  the  country  through  which  it  has 
passed," 

The  railway  has  comparatively  long  stretches 
of  easy  work,  but  the  great  altitude  which  has  to 
be  reached,  the  sudden  ascents  and  descents, 
the  severity  of  the  gradients,  and  the  sharpness 
of  the  curves,  necessary  to  avoid  expensive 
construction,  involve  difhculties  equal  to  those 
of  a  mountain  railway*  Permanent  telegraph 
wires  on  suitable  iron  posts  follow  the  railway. 
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There  are  thirty- two  permanent  stations  on  the 
line,  and  its  total  length  from  Mombasa  to 
Port  Florence  is  58O  miles.  The  ruling 
gradient  is  i  in  50,  The  -sharpest  curve 
on  the  main  line  is  of  537  ft.  radius.  All 
along  the  hne  the  Chief  Engineer  took  up  an 
ample  amount  of  land  on  either  side,  partly 
for  the  purposes  of  extensions,  etc.,  and  partly 
to  prevent  speculators  buying  it  up  at  a 
very  low  i>rice,  and  then  putting  a  high  price 
upon  it.  The  surveys  and  sections  for  the 
whole  line  were  not  completed  until  April, 
1900. 

THE     DIFFICyLTIES     AND    GOU  NTERACTIiia 
ADVANTAGEOUS     CONDITIONS. 

This  railway  is  unique  in  the  fact  that  nowhere 
before  had  a  railway  been  constructed  amid 
such  great  difficulties,  and  in  so  short  a  space  of 
time.  Sir  Guilford  Molesworth,  in  his  report 
of  1899,  said  :  "  Great  credit  is  due  to  the  Chief 
Engineer  for  the  manner  in  which  he  has  initiated 
and  developed  tliis  organisation  under  circum- 
stances of  unparalleled  difhculty."  He  also 
said,  concerning  the  descent  into  the  Great  Rift 
Valley  :  *'  I  consider  the  whole  line,  as  staked 
out  from  Nairobi  to  the  lowest  point  of  the 
descent,  a  distance  of  forty-nine  miles,  both  in 
conception  and  execution,  a  masterpiece  of 
engineering  skill,  which  reflects  the  greatest 
credit  upon  all  concerned^'*  When  Mr.  (now 
Sir  George)  Whitehouse  first  went  out  to 
Mombasa  he  had  to  construct  extensive 
jetties,  and  erect  cranes  for  the  landing  of 
railway  material  and  stores,  to  lay  down 
moorings  and  buoys,  and  to  sink  wells,  at 
the  port  of  Kilindini,  which  is  on  the  opposite 
side  of  the  Island  of  Mombaso,  and  had  been 
selected  by  Captain  Macdonald  in  preference 
to  Mombasa  itself.  Then  a  line  had  to  be 
constructed  with  a  gradient  of  I  in  50  from 
the  jetties  to  the  railway  station,  which  is  some 
70  ft.  or  So  ft.  above  the  sea  level.  No  steam 
launches  were  available,  and  ah  labour  had  to  be 
imported  from  a  distant  country ,  namely, 
India,  and  housed  on  arrival.     The  members 


of  the  staff  were  new  to  one  another,  to  the 
country,  and  to  the  conditions  of  working. 
No  supplies  whatever  were  available,  and 
everything  had  to  be  imparted*  The  country 
was  in  a  disturbed  state,  and  surv^ey  parties 
could  not  be  sent  out  at  first  without  a  military 
escort. 

The  first  engineering  difficulty  that  was  met 
with  was  that  of  crossing  the  arm  of   the  sea 
between  the  island  and  the  mainland.    Captain 
Macdonald  suggested  in  his  scheme  the  building 
of  an  embankment,  but  this  was  found  to  be 
impossible,  as  the  strait  is  14  ft.  deep,  and  has 
a    tide  running  at  four  knots  pn  hour.     The 
construction   of   a    temporary   wooden   bridge 
was    immediately    commenced,     pending    the 
building  of  the  permanent  one  of  steel,  as  no 
work  could  be  carried  out  on  the  mainland  until 
this  was  achieved.     This  temporary  structure 
made  a  diversion  of  two  miles  necessary.  Follow- 
ing this  the  Rabai  hills  had  to  be  surmounted, 
involving  some  of  the  heaviest  work  on  the  line. 
To  push  on  the  rails  rapidly  it  was  necessary 
to  put  in  a  considerable  length  of  temporary  line. 
Similar  temporary  diversions,  beginning  at  the 
Macupa  bridge,  mile  2,  were  adopted  at  interv^als 
along   the    line.     The    locomotive   power   was 
insufiicient  at  first,  and  it  was  difficult  to  keep 
raiJhead    supplied   with    materials.     At   about 
mile  50  the  line  enters  the  Taru  desert,  which  has 
been  referred  to,  and  the  earthwork  here  was  a 
mere  nothing  when  compared  with  the  difficulty 
of  clearing  away  the  jungle,  which  will  not  burn 
readily,  ^and  grubbing  up  the  stumps.     From 
mile  162,  to  Kibwezi,  mile  193,  the  work  was  very 
heavy,  and  necessitated  numerous  diversions, 
several  considerable  bridges,  embankments,  and 
rock  cuttings.     In  consequence  of  the  general 
character  of   the   line   and   of   the    numerous 
diversions,   an    abnormally   large    number    of 
locomotives   was   required   in   order   to   insure 
satisfactory  progress.     At  mile  362  four  tempo- 
rary   rope    inchnes    had     to    be    constructed 
with  great   labour.     The   reason  for   the   con- 
struction of  these  inclines  is  dealt  with  hereafter. 
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HIGH-SPEED  PLANERS, 

By  Bateman^s  Machifie  Tool 
Company^  Ltdn  Leeds. 


I  HE  illustration  below  shows  the 
latest  type  of  high-speed  planer 
designed  by  Bateman's  Machine 
Tool  Company,  Ltd.,  of  Leeds. 
Considerable  attention  has  been 
bestowed  by  this  firm  upon  the 
details  of  these  machines,  'with  the  result  that 
very  exceptional  qualities  have  been  secured,  more 
particularly  in  the  direction  of  smooth  iiinning 
and  1  apid  speed.  This  will  be  luiderstood  when 
it  is  stated  that  the  36  in,  by  36  in.  by  10  ft. 
machine,  with  side  stool,  shown  herewith  works 
at  a  speed  of  55  to  60  ft.  per  minute  on  the  cut 
and  160  to  170  ft,  per  minute  on  the  return, 
while  the  machine  illustrated  on  the  opposite 
page  is  claimed  to  be  the  fastest  planing 
machine  in  the  world.  This  is  a  24  in.  by  24  in. 
by  6  ft.  machine,  which  is  at  present  running 
in  the  shops  of  the  firm  at  a  speed  of  So^ft,  per 
minute  on  the  cut  and  between  200  and  210  ft, 
per  minute  on  the  return.  It  will  be  interesting 
to  examine  the  construction  of  these  machines, 
and  to  glance  at  the  means  by  which  these 
results  are  obtained. 

In  the  ordinary  rack-driven  planing  machine, 
the  rack  is  bolted  direct  to  the  table.     In  these 
planers  a  patent  is  introduced  in  the  form  of 
3  sliding  bar,   to  which  the  rack 
is  fixed,  and  which    has   a  short 
longitudinal    motion  in  a  groove 
on  the  underside  of  the  table.  To 
a  cross  head  at  one  end  of   the 
sh'ding    bar,  spindles  are  secured 
carrying  adjustable  sf>rings.   These 
springs    absorli  all    the  shock    of 
reversal,  and    their    compression 


helps  the  table  to  start  in  the  new  direction 
at  reversal,  so  that  the  belts  are  consequently 
relieved  of  much  of  the  extra  strain  to  which 
they  are  subjected  in  the  ordinary  type  of  planer. 

The  beds  of  these  machines  are  heavily 
designed,  being  extra  deep,  and  strongly  barred, 
and  in  all  but  the  small  machines  are  of  double 
box  form  without  feet.  They  are  unusually 
long,  the  run-over  of  table  consequently  Ijeing 
very  short.  The  strongly  webbed  tables  are 
pro\aded  with  longitudinal  T  slots,  varying  in 
number  according  to  the  size  of  table,  together 
with  a  series  of  stop  holes  for  the  convenience  of 
setting  the  work  quickly. 

The  deep  cross-rail  has  large  bearing  surfaces, 
and.  except  on  the  small  machines,  can  lie  raised 
and  lowered  by  ixiwer  as  well  as  by  hand.  Its 
length  provides,  that,  where  two  tool  beads  are 
used,  the  near  head  can  be  trav^ersed  ncross  the 
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whole  width  between  the  housmgs  quite  independ- 
ently of  the  off  head.  The  planers,  if  of  medium 
or  large  size,  are  built  to  carry  two  tool-heads  on 
the  cross-rail,  and  one  side  tool-head  on  the 
near  housing,  and  can  also  be  fitted  with  a  side 
tool-head  on  the  off  side.  The  feeds  for  the 
cross-rail  tool-heads  are  entirely  automatic. 
They  are  started,  changed,  or  stopped  instantly 
while  the  machine  is  at  work,  and  are  actuated 
by  a  new  friction  arrangement  through  a  vertical 
shaft  carried  on  ball  bearings.  The  vertical 
feeds  on  the  side  tool-heads  are  actuated  by  the 
knocking-off  arrangement. 

The  high-speed  gearing  is  chiefly  of  cast  steel 
and  is  lubricated  in  an  oil  bath.     The  other 


RuNdiiNu  Loose.   Driving. 


FLYWHEEL  AND  FRICTION  CLUTCH. 

The  clutch  in  action,  cutting  to  full  lines  ;  out  of  action, 
returning  to  chain  dot  lines. 


gearing  is  of  cast  iron,  the  high-speed  shafts 
being  of  carbon  steel,  and  running  suitably 
bushed  in  bearings. 

The  standard  type  of  planer  is  fitted  with 
brackets  on  housings  to  carry  either  the  counter- 
shaft or  the  countershaft  and  motor  combined. 
Machines  of  this  kind  are  entirely  self-con- 
tained, and  can  be  placed  anywhere  in  a  shop ; 
the  centres  of  the  belt  pulleys  and  the  counter- 
shaft pulleys  are  also  thus  kept  well  propor- 
tioned, and  the  countershaft  bearings  are  so 
designed  that  any  stretch  that  takes  place  in 
the  belts  can  be  readily  adjusted. 

An  important  point  is  the  introduction  of 
patent  fly-wheel  loose  pulleys  for  use  with  over- 
lapping belt,  and  with  automatic  friction  clutch 
between  the  fly-wheel  and  fast  pulley,  of  which 
there  is  one  on  either  side  of  the  machine  for  cut 
and  return. 

The  action  of  the  clutch  is  briefly  as  follows  : 
The  rod  A,  which  is  actuated  by  the  belt-shifting 
arrangement,  moves  the  vertical  shaft  B,  at  the 
bottom  of  which  is  keyed  a  small  pinion  D,  gear- 
ing into  short  rack  cut  on  slide  bush  E,  which 
is  free  to  move  along  the  pulley  shaft  F.  Attached 
to  the  inner  edge  of  the  slide  bush  E  are  segments 
of  gripping  ring  G,  working  in  recess  on  the  boss 
of  flywheel  loose  pulley  H.  Between  the  end 
of  the  boss  of  flywheel  pulley  and  the  end  of 
sUde  bush  is  a  ball  thrust  bearing.  The  fly- 
wheel loose  pulley  H  is  also  free  to  move  along 
its  shaft,  and  it  will  be  seen  that  any  motion 
given  to  rod  A  is  transmitted  into  the  flywheel, 
and  either  moves  it  so  that  the  friction  clutch  J 
is  brought  into  or  out  of  action.  This  motion 
is  so  timed  to  take  place  when  the  belt  is  thrown 
on  or  off  the  fixed  pulley,  and,  together  with  an 
overlapping  of  the  belt  from  the  fixed  on  to  the 
flywheel  pulley,  enables  the  conserved  energy 
of  the  flywheel  to  be  transmitted  into  the  fixed 
pulley  at  a  moment  when  a  large  amount  of 
power  is  required  on  such  machines,  owing  to  the 
sudden  reversal  of  the  moving  parts. 

It  would  not  be  possible  to  run  the  ordinary 
planer   at  such   high  speeds  without    a    very 
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excessive  use  of  power  at  the  moment  of  reversal, 
were  it  not  for  some  such  means  as  above  de- 
scribed, and  ^  also  if  this  were  attempted,  the 
effects  in  the  other  parts  of  the  machine  would 
be  serious,  as  the  shock  and  jar  of  the  reversal 


PLAN   OF    LTNDER'SIDE  OF  HIGH-SPEED   PLANER-TABLE 
SHOWING  ARHAKGEMENT  OF  SPRINGS, 


wouJd  inevitably  break  the  gearing.  This 
trouble  is  overcome  by  fitting  the  cushion  springs 
(referred  to  above)  under  the  table,  so  that  the 
drive  is  transmitted  through  the  gearing  on  to 
the  rack,  which  has  a  free  slide  motion  along  the 
length  of  the  table,  and  transmits  the  motion 
received  through  cross  head  at  the  end,  and 
through  the  springs  on  to  tlie  fixed  bosses  or 
lugs  on  the  table. 

It  will  be  seen,  by  referring  to  the  drawnng, 
that  one  set  of  springs  acts  on  the  reversal  from 
cut  to  return,  and  the  other  set  on  the  reversal 
from  the  return  to  the  cut,  this  being  accom- 
plished by  connecting  ui>  wilh  the  compression 
rods.  The  springs  are  adjustable,  so  that  no 
more  motion  than  is  required  takes  place,  while 
on  the  cut  there  is  a  metal  to  metal  pressure, 
and  the  drive  is  not  transmitted  through  the 
springs. 

Electric  Powcf  Sdieme  for  Londoo* 

Considerable  interest  attaches  to  a  bill  which  is 
being  introduced  this  Session  with  the  comprehensive 
title  "  Administrative  County  of  London  and  District 
Electric  Supply  Company.**  Powers  are  nought  under  the 
bill  for  the  purpose  of  enabling  a  supply  of  current 
to  be  given  lo  existing  authorities,  the  latter 
to  have  the  option  of  continuing  to  distribute  it  to 
light  and  power  users.  The  maximum  charges  under 
the  bill  range  from  f  }d,  to  Jvl.  per  unit,  an tl  the  dividend 
of  the  new  company  is  to  be  on  the  sliding  scale  system 
adopted  by  gas  companies,  the  standard  rate  l>eing 
S  per  cent.,  with  an  additional  I  per  cent*  for  every 
5  per  cent,  reduction  made  in  the  price  of  current. 
The  powers  sought  tor  cover  two  areas,  the  Kast  End  of 
London*  with  its  manufacturing  diatricts.  and  a 
Western  area.  Should  this  scheme  be  carried  out,  it 
is  stated  that  it  would  mean  a  considerable  cheapening 
of  the  cost  of  electrical  power  in  London.  The  latest 
Board  of  Trade  returns  available,  those  for  1903-4. 
show  the  average  price  of  electric  current  in  London^to  be 
yS7^  P^f  unit,  and  cost  of  production  a  fraction  over 
2d.  per  unit.  The  company  will  have  a  capital  of 
£5,000.000,  and  among  those  associated  with  this 
important  enterfrisc  are  Lord  Armstrong.  Sir 
James  joicey.  Bart..  M,P.,  Sir  Andrew  Noble,  the  Right 
Hon.  Sir  G.  D.  Taubman  Goldie,  Sir  Thomas  Richardson, 
M,P..  Sir  Lindsay  Wood,  Mr.  Douglas  Vlckers,  Mr* 
P.  Wigham  Richardson,  and  Mr.  A.  F.  Yarrow* 
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SCIENCE  IN  THE  IRON 
FOUNDRY. 


By  J.  E.  Stkad,  F.R.S.,  F.LC. 
{Cottiinued  from  /age  42^.) 


SAMPLING     PIQ     IRON     FOR    ANALYSia, 

^TTHEX  a  coa-iignment  of  pig-iroii  Lirrives  at  the 
^  ^  works,  before  taking  any  sample,  note  should  be 
tuade  whether  or  not  the  metal  in  the  trucks  isapjmreiitly 
regular  or  ol  mixed  quality.  If  regular,  two  or  three  pigs 
off  each  truck  sliould  l>e  selected.  U  irregukir  a  larger 
nutnbcr.  These  should  be  broken  and  note  taken 
of  their  fracture  number.  Drillings  should  be  taken 
from  the  side,  half-way  between  the  bottom  and  top 
of  the  pigs.  After  the  drill  has  penetrated  |  of  an  inch 
btilow  the  skin,  what  is  removetl  in  this  way  should  be 
rejected,  and  the  dnll  then  bored  to  the  centre,  and 
the  clean  drillings  reserved  for  analysis.  The  drilhngs 
from  the  several  pigs  should  be  mixed  in  equal  pro- 
portion, ajid  the  mixed  sample  should  lie  thoroughly 
cleansed  with  a  magnet  to  eliminate  any  grains  of  sand 
w^hich  may  ha\x  accidentally  fallen  mto  it. 

The  importajici  of  taking  drillings  from  the  posiUon 
given  will  be  recognised  w^hen  it  is  known  that  the  sulphur 
is  always  much  higher  at  the  top  than  at  the  bottom 
of  the  pigs,  Indeetl,  I  have  found  iliree  or  four  times 
as  much  in  the  upper  layer  as  was  present  in  the  bottom 
layer,  ilr.  Guy  Johns  on,  in  one  of  his  trials,  found  an 
average  of  0*024  per  cent,  in  the  lower  part,  oro8 
per  cent,  in  the  central  portion,  and  0*148  per  cent, 
in  the  upper  layer,  the  centre  portion  approxi- 
mating to  the  average.  The  more  manganese  present 
in  the  pig  the  greater  is  the  rtotalum  of  the  sulphide 
of  manganese  at  the  lop, 

U  will  l>e  readily  conceived  that  m  consequence  of 
the  property  of  tJie  sulphur  compound  to  Hoal  off, 
the  metal  which  runs  mto  the  pig  moulds  should  have 
less  sulphur  ilrnn  the  sanie  material  when  it  leaves  the 
furnace.  This  is  actually  the  case,  and  the  «lifference 
is  usually  the  greater  when  the  amount  ol  manganese 
present  is  larger.  I  have  met  with  scum  on  the  surface 
of  basic  pig  which  contained  5  per  cent,  dulphur. 


Read  before  ihr  Ctevctand  Iof:UuUo(i  0/  En^inrert. 


The  American  Association  Jor  the  standardisation  of 
methods  of  testing  suggest  taking  four  pigs  from  every 
car  and  boring  with  a  large  drill  each  fractured  eod  at 
a  p<?int  midway  between  the  centre  and  tlie  side.  This 
method  has  the  advantage  that  there  is  less  liability  of 
sand  getting  into  the  sample,  and  there  is  less  trouble 
in  drilling.  Both  methods  should  give  the  same 
average  sample. 

THK     irFCCT    OF     METALLOIDS     CN     CAST-IRON 
St4.ICOM« 

In  1875  I  made  an  exj^enment  to  ascertain  the  efiect 
of  heatuig  to  whiteness  a  pure  white  iron,  free  from 
sdicon,  in  a  crucible  hned  with  gam.stcr,    The  result  was 

that  the  white  iron  was  turned  grey.  Analv-sis  proved 
that  some  of  the  carbon  had  acted  on  the  silica  of  the 
ganister  according  to  the  equation— SiO_,   -f    2C  =  Si 

f  jCO.  with  the  result  that  nearly  t  per  cent,  of  silicon 
was  found  in  ihe  metal.  On  melting  this  metal  with  a 
little  iron  ore  the  silicon  was  remove^J  and  the  metal 
again  became  white.  These  experiments  were  clear 
evidence  that  the  sihcon  had  been  responsible  for 
throwing  the  carbon  out  of  comlnnation  with  the  iron. 
In  18S5,  Mr.  Charles  Wood,  one  of  our  most  esteeme<) 
Past  Presidents  of  the  Cieveland  Institution  of  Engineers, 
conducted  experiments  in  order  to  test  a  statement 
wiiich  I  had  made  to  the  effect  tliat  if  he  melted 
together  two  almost  unsaleable  products  of  his  blast 
furnaces— glazed  iron  and  white  iron— he  would  obtain 
a  good  soft  grey  iron,  quite  suitable  for  toundr>*  castings. 
The  result  of  Mr.  WootTs  trials  were  given  in  a  paper 
read  before  the  Iron  and  Steel  Institute  in  1885. 

Glazed  pig  iron  with  4*43  per  cent,  silicon  was  melted 
with  white  pig  iron  in  varying  proportions,  with  results 
which  Mr.  Wood  consitlened  to  be  rather  surprising,  for 
the  castings  produceti  were  as  good  as  could  be  wished 
for.  Previous  to  the  publication  of  this  paper  the  rule 
which  Silicon  played  had  not  been  understood  in 
England.  Professor  Turner  had,  however,  three mcmths 
previously  shown  m  a  paper  read  before  the  Chemical 
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Society  that  the  addition  of  ferro-silicon  to  pure  cast 
iron,  practically  free  from  sulphur,  or  a  compound  of 
iron  and  carbon  alone,  increased  its  tenacity. 

In  1886  Mr.  Fred  Gautier,  Paris,  in  a  paper  on 
"  Silicon  in  Foundry  Iron,"  read  before  the  Iron  and 
Steel  Institute,  stated  that  the  experiments  just  re- 
ferre  to  proving  that  white  pig  iron  with  a  suitable 
addition  of  silicon  would  give  grey  castings  of  the  best 
quality,  offered  an  entirely  new  departure  in  m  etallurgy, 
the  practice  of  the  most  experienced  founders  being 
based  on  a  totally  different  view.  He  also  stated  that 
in  his  opinion  "  this  discovery  is  perhaps  even  more  im- 
portant than  that  of  the  basic  process  itself,  and  the 
discussion  which  followed  upon  it  did  not  seem  to  me 
adequate  to  the  importance  of  the  subject."  The 
so-called  discovery  referred  to  was  the  fact  that 
silicon  acted  indirectly  in  causing  the  combined  carbon 
to  assume  the  graphitic  condition. 

It  was  not  long  after  the  publication  of  Professor 
Turner  and  Mr.  Wood's  papers  that  glazed  pig  iron 
previously  unmarketable,  was  sought  after  by  founders 
and  a  great  demand  sprang  up  for  ferro-silicon.  Although 
it  was  Mr.  Charles  Wood  who  first  made  trials  on  a 
commercial  scale  by  mixing  silicon  pig  and  white 
pig  iron  with  the  production  of  a  grey  mixture,  it  must 
not  be  forgotten  that  Professor  Akerman,  of  Sweden, 
had,  thirteen  years  previously,  shown  the  tendency 
of  silicon  and  combined  carbon  to  replace  each  other, 
and  that  had  founders  and  others  read  his  papers 
with  intelligence  they  might  have  made  advantageous 
use  of  his  observations.  Dr.  Percy,  in  his  work  on  iron 
and  steel,  published  in  1864,  page  131,  says :  "  It  has  long 
been  observed,  in  the  first  instance  by  Sefstrom,  that 
the  carbon  in  grey  iron,  in  which  much  silicon  exists, 
say  2  per  cent,  to  3  per  cent.,  is  wholly,  or  nearly  so, 
on  the  graphitic  state.  It  is  not,  however,  to  be  hence 
inferred  that  silicon  has  displaced  the  carbon,"  from 
which  it  would  appear  that  Dr.  Percy  did  not  thoroughly 
understand  the  role  played  by  silicon. 

Referring  to  the  remarks  regarding  the  work  of 
Professor  Turner  and  Mr.  Wood,  Professor  Ledebur  in 
a  paper  published  later,  and  read  at  the  Darlington 
meeting  of  the  Iron  and  Steel  Institute,  says :  "  The 
presence  of  silicon  in  pig  iron  r  onsequently  diminishes 
its  capacity  for  taking  up  carbon,  and,  on  the  other 
hand,  it  is  necessary  for  the  formation  of  grey  pig 
iron.  Pig  iron,  free  from  silicon,  remains  white  even 
after  slow  cooUng,  and  grey  pig  iron  changes  into  white 

if   its   contents   of   silicon   is  abstracted From 

this  the  deduction  follows  directly,  that  if  molten  white 
pig  iron  has  the  opportunity  afforded  it  of  taking  up 
silicon,  it  will  change  into  grey  pig  iron." 

It  would  appear  then  that  both  Professor  Akerman 


and  Professor  Ledebur  have  the  credit  of  having 
previously  published  the  exact  rule  which  silicon  plays 
in  cast-ir9n,  but  it  must  be  remembered  that  neither 
of  the  gentlemen  had  suggested  the  mixing  of  silicon 
pig  with  white  iron.  Indeed,  Professor  Turner,  in  his 
work  on  the  metallurgy  of  iron  (1900),  page  196,  says  : 
"  The  practical  application  of  silicon  in  the  foundry 
is  due  chiefly  to  Mr.  C.  Wood,  Middlesbrough,  who  was 
working  in  this  direction  with  Mr.  Stead  in  1885. 

It  is  well  known  by  pig  iron  manufacturers  that 
grey  pigs  with  the  lowest  percentage  of  silicon  are  the 
most  difficult  to  break,  and  a  fair  idea  of  what  amount 
of  silicon  is  present  may  be  formed  by  watching  the 
breaking  of  the  pi^s.  No.  i,  2,  3,  Hcmaitite  pigs  with 
1*5  per  cent,  silicon  are  only  broken  with  difficulty; 
with  2*5  per  cent,  silicon,  more  easily,  and  with  3  i^er 
cent,  silicon  and  above,  very  easily.  It  will  be  understood 
then  that  silicon  directly  weakens  iron  and  makes 
it  less  resistant  to  shock. 

Glazed  pig  iron  contains  high  silicon.  The  peculiar 
glazy  appearance  of  the  fracture  is  due  to  the  cleavage 
faces  of  the  metallic  matrix,  which  are  not  seen  in  pigs 
containing  little  silicon,  for  the  track  of  the  fracture 
when  the  matrix  is  strong  is  mainly  through  the  cleavages 
of  the  plates  or  curved  sheets  of  graphite.  The 
cleavages  of  the  matrix  are  white,  whilst  those  of 
graphite  are  black. 

Silicon  has  a  much  stronger  attraction  for  iron  than 
carbon,  a  fact  easily  proved  by  melting  white  Swedish 
iron  with  20  per  cent,  silicon  in  a  closed  graphite 
crucible.  The  whole  of  the  carbon  will  he  expelled 
and  float  to  the  surface  of  the  metal.  The  white  metal 
remaining'  will  be  silicide  of  iron,  free  from  carbon.  I 
believe  it  was  Mr.  Edward  Riley  who  first  discovered  that 
metal  with  20  per  cent,  silicon  contains  no  carbon  and 
is  quite  white.  Iron  containing  4  per  cent,  silicon 
cannot  be  carburised  by  the  cementation  process. 
It  is  necessary  to  have  a  melting  heat  before  carbon 
will  pass  into  such  iron,  and  at  the  point  of  solidi- 
fication what  is  absorbed  will  be  thrown  out  of  solution, 
and  no  combined  carbon  will  remain  in  the  cold  metal. 

Valuable  papers  on  silicon  and  iron  have  recently 
been  published  by  M.  Guillet  and  another  by 
Mr.  Baker,  which  should  be  carefully  studied  by  every 
metallurgist. 

■FFKOT    OP    SULPHUR. 

The  direct  effect  of  sulphur  on  the  strength  of  cast 
iron  has  long  been  regarded  as  injurious,  but  no  reliable 
experiments  have  been  carried  out  to  determine  the 
truth  of  this  in  Europe.  Indeed,  the  only  trials  made 
on  correct  principles,  so  fair  as  I  know,  are  those  of  Mr. 
Guy  Johnson  and  Mr.  Keep,  both  Americans.     As  wiU 
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be  seen,  the  evidence  appears  to  show  that  provided 
sulphur  does  not  keep  the  carbon  from  separating  as 
graphite,  even  0'i5  per  cent,  has  very  little  effect,  if  any, 
on  the  strength  of  the  metal.  In  the  experiments 
conducted  by  Mr.  Wood  the  presence  of  o-i6  per  cent, 
sulphur  did  not  appear  to  be  harmful. 

In  Mr.  Johnson's  trials  the  only  direct  effect  appeared 
to  be  that  of  making  a  closer  grain,  and  consequently 
a  stronger  casting.  Its  effect,  however,  indirectly  is 
undoubted,  for  unless  the  siUcon  is  fairly  high  it 
prevents  the  separation  of  graphite,  and  a  hard  iron 
is  the  result.  It  follows,  therefore,  that  when  making 
the  strongest  iron  castings  the  silicon  should  be  low 
and  the  sulphur  very  low.  The  good  quality  of  cold 
blast  iron  is  undoubtedly  due  chiefly  to  the  association 
of  a  low  silicon  and  sulphur  content. 

Chemical  examination  has  shown  that  when  the 
manganese  reaches  or  exceeds  0*50  per  cent,  the 
sulphur  exists  mainly  as  sulphide  of  manganese.  This 
separates  out  before  the  metal  becomes  solid,  and 
owing  to  its  low  specific  gravity,  begins  to  float  up- 
wards, and  some  of  it  eventually  escapes  out  of  the 
metal,  but  if  the  surface  metal  solidifies  in  advance, 
the  elimination  of  the  sulphide  of  manganese  cannot 
occur,  and  it  is  mechanically  held  in  the  upper  layer  of 
metal.  This  is  the  reason  why  pigs  contain  more 
sulphur  at  the  top  than  at  the  bottom. 

Once  the  sulphide  of  manganese  has  separated 
independently,  it  no  longer  exerts  any  influence  on  the 
carbon  condition,  even  although  it  may  be  enclosed 
in  the  metal.  In  proof  of  this  I  possess  a  piece  of  a 
large  grey  cast-iron,  broken  from  the  upper  end  of  an 
ingot  mould,  which  contains  i  per  cent,  sulphur  as 
sulphide  of  manganese,  and  yet  there  is  no  combined 
carbon  present.  The  original  metal  contained  about  090 
per  cent,  manganese,  and  0*07  per  cent,  sulphur. 

Mr.  Andrew  Blair,  of  Boston,  U.S.A.,  found  sulphide 
of  titanium  in  very  grey  pig  iron  in  the  form  of  idio- 
morphic  crystals,  which  had  the  following  compositions  : 


Titanium 
Iron  . . 
Carbon 
Sulphur 


62'82~per  cent. 

1-82       „ 

982 
22*64 

97*  10       „ 


When  httle  manganese  is  present,  some  of  the  sulphur 
mosJ  probably  exists  in  the  form  of  iron  sulphide. 

There  can  be  no  doubt  that  whether  it  exists  as 
sulphide  of  iron  or  sulphide  of  manganese,  each  sub- 
stance has  the  physical  properties  of  scoria,  and  the 
presence  of  scoria  from  the  purely  mechanical  point  of 
view  cannot  be  regarded  as  beneficial. 

It  will  be  observed  on  examining  the  specifications  of 


ard^^ 


the   American   founders   that  sulphur  above  0-085 
cent,  is  not  allowed  in  anything  excepting  special  bard 
iron  such  as  that  required  for  brake  shoes,  etc. 

Whilst  admitting  the  advisability  of  using  irons  with 
as  low  sulphur  as  possible  lor  the  slrongetit  small 
castings,  yet  in  larger  sections  and  masses  there  can  be 
no  doubt  that  sulphur  may  be  higher  without  great 
disadvantage;  indeed,  the  t>est  StaJfordshire  chilled 
rolls  contain  ci/  per  cent,  sulphur* 

EFFECT     OF    CARBON. 

The  combined  carbon  is  mainly  the  determining 
factor  of  the  hardness  and  shrinkage  of  a  casting. 
The  conclusions  of  Professor  Howe,  that  the  stronge&t 
iron  is  that  in  which  the  metallic  matrix  is  peariite 
with  no  massive  carbide  of  iron,  appears  to  me  to  be 
perfectly  sound,  but  thai  excepting  in  the  case  where 
there  is  Uttle  or  no  phosphorus  there  is  almost  always 
some  massive  carbide  present  if  the  combined  carbon 
reaches  o'qd  per  cent,  for  the  simple  reason  that,  as  in 
Cleveland  iron,  the  phosphorus  unites  with  a  consider- 
able proportion  of  the  iron  which,  separating  out  a^  a 
eutectic,  leaves  less  free  iron  capable  of  existing  in  the  j 
eutectoid  pearhte.  Probably  070  per  cent,  is  the  I 
highest  amount  admissible  for  such  iron  with  good 
machining  properties.  ^ 

For  general  engineering  foundry  castings  about  0*50  ! 

per  cent,  is  a  fair  amount  . 

The  total  carbon  should  not  exceed  3*25  per  rent. 
either  in  soft  or  hard  castings. 

In  the  average  irons  available  in  this  district  it  runs 
between  3*30  per  cent,  and  420  per  cent.,  the  higher 
figure  representing  that  in  iow  sihcon  grey  hema tiles* 

Professor  Howe  considers  air-furnace  melting  prefer- 
able to  cupola  melting  on  account  of  some  of  Ihe  carbon 
being  burnt  out  in  the  air  furnace,  but  the  same  object 
can  be  gained  by  the  judicious  use  of  steel  scrap  in  the 
cupola  furnace.  Bessemer  steel  scrap  when  melted 
alone  in  a  very  hot  cupola  absorbs  about  3  per  cent, 
carbon,  but,  if  melted  with  pig  iron  high  in  carbon, 
Uttle  carbon  passes  into  it*  Indeed,  when  melting 
80  per  cent,  pig,  witli  375  per  cent,  carbon,  and 
20  per  cent,  scrap,  with  0*35  per  cent,  carbon,  the 
melted  iron  will  contain  about  32  5  per  cent,  carbon. 
That  is  to  say,  the  stt^l  only  absorbs  under  such 
conditions  about  075  per  cent,  carbon. 

The  quantity  of  steel  admissible  must  depend  upon 
the  other  elements  present  in  the  iron,  and  on  the  siae 
of  the  casting.  To  put  a  large  dose  of  steel  into  a 
metal  low  in  silicon  and  carbon  and  liigh  in  sulphur 
would  make  the  iron  white,  but  when  the  iron  i^ 
sufficiently  high  in  silicon  and  low  in  snip) 
quantity  of  steel  can  be  employed* 
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The  conditions  favourable  for  the  use  of  steel  can 
only  be  determined  by  the  assistance  of  chemical 
analys^^s  of  the  pig  irons  which  have  to  be  melted 
with  it. 

The  reason  why  high  carbon  in  the  graphitic  state  is 
objectionable,  is  on  account  of  the  fact  that  every  plate 
of  graphite  mechanically  breaks  the  continuity  of  the 
metallic  matrix,  and  the  fewer  of  such  breaks,  within 
reasonable  limits,  the  more  coherent  is  the  mass. 

The  great  value  of  steel  scrap  has  been  fully  proved 
by  many  founders  in  America,  and  also  in  some  works 
in  our  own  countr)^ 

EFFECT     OP     MAN0ANE8E. 

The  manganese  \n  English  and  Scotch  irons  is  gener- 
ally higher  than  in  those  of  American  <jrigin.  Founders 
in  this  country  have  always  regarded  Scotch  brands  as 
the  very  best  obtainable,  and  these  are  pec u bar  by 
containing  much  liigher  manganese  than  allowed  by 
American  founders.  In  my  own  experience  manganese 
strengthcnis  the  iron  and  if  it  does  not  exceed  I'zo  per 
cent,  may  he  advantageous,  indeed,  it  appears  to  effect 
the  removal  of  a  small  quantity  of  sulphur  or  prevents 
that  element  from  lx;ing  retained  from  the  coke  in  the 
cupola.  The  experience  in  America,  however,  proves 
that  good  castings  of  high  quality  may  contain  very 
little,  and  it  is  questionable  whether,  or  not.  a  slight 
increase  in  the  combined  carbon  will  not  be  equivalent  to 
a  decrease  in  the  manganese. 

EFrSCT    OF     PHOSPHORUSi 

The  phosphorus  exists  in  pig  iron  in  the  form  of 
phosphide  of  iron  (Fe  3  P).  It  separates  out  and  is  the 
last  to  freeze  when  iron  containing  it  solidified.  The 
actual    amount    corresponding    to — 

0"5  per  cent. phosphorus     . .      3*22  per  cent.  (Fe  3  P) 

i"o         M  ,.  ,.     6*45 

1*5         .-  M  ..     9-67       .. 

This  phosphide  forms  a  fusible  complex  eulectic  with 
a  portion  of  the  iron  and  its  associated  silicon  and 
carbon  in  the  cast  iron.  Its  composition  varies  with 
the  analysis  of  the  iron.  When  partially  solidific-d  iron 
is  compressed,  this  eutectic.  associated  with  some  of  the 
iron,  can  be  squeezed  out  of  it.  On  treating  Cleveland 
grey  pig  in  this  way  I  succeed cfl  in  obtaining  a  fusible 
mixture  containing  above  5  per  cent^  phosphorus. 

The  microscope  shows  that  this  eutectic  exists  in 
isolated  patches,  embedded  in  the  centre  of  the  masses 
of  metallic  matrix,  which  latter  are  bound eil  by  the 
sheets  of  graphite.  They  rarely,  if  ever,  join  together 
or  form  continuous  bands,  and,  as  a  rule,  do  not  come  in 
contact  with  the  graphite  plates.  This  eutectic  is  hard 
and  brittle  but  nut  so  hard  as  carbide  of  iron.     When 


tu  a  separate  and  massive  slate  it  is  too  hard  to  drill, 
but  can  be  crushed  to  a  powder  in  a  steel  mortar. 

As  the  phosphorus  increases  the  ralative  mass  of 
eutectic  also  proportionately  increases.  When  2  per 
cent,  is  present  the  phosphide  is  nearly  20  per  cent,, 
and  the  separate  particles  sometimes  join  together  to 
form  lines  or  planes  of  weakness.  As  a  consequence 
such  metal  is  very  teoder.  In  proportion  to  the 
increase  of  phsophorus  the  metallic  matrix  becomes 
weaker  and  weaker,  the  plane  of  fracture  becomes  more 
even  and  the  iron  docs  not  tear  in  breaking  but  snaps 
suddenly. 

The  closer  the  gram  of  grey  iron  the  greater  the 
number  of  the  isolated  particles  of  the  phosphide 
eutectic.  Phosphorus  does  not  have  any  influence  on 
the  carbon  condition  unless  the  quantity  is  very  gre-at 
when  it  ap{>ear5  to  favour  some  of  the  carbon  existing, 
in  the  combined  condition.  It  does  not  appear  to 
influence  the  chill,  excepting  perhaps  to  make  a 
defined  sharfj  division  l:>etween  the  chilled  and  unchillcd 
portion.  It  is  believed  to  decrease  the  slirinkage,  but 
it  is  probable  that  although  test  bars  do  apparently 
indicate  that  such  is  the  case,  the  apparent  n on -shrink- 
age in  a  longitudinal  direction  may  be  more  than  com- 
pen^ted  for  by  shrinkage  in  other  directions,  due  to 
the  peculiar  plastic  character  phosphorus  gives  to  iron 
below  the  point  of  prira^iry  sol  idification»  More  research 
is  required  in  this  direction, 

PRACTICJIL     8UGQESTION0. 

To  those  who  wish  for  the  miruduction  of  scientific 
methods  into  their  foundries,  the  foUowmg  points 
should  be  remembered  : — 

An  analyst  who  has  no  metallurgical  knowledge 
is  only  useful  for  supplying  true  analyses,  but 
in  that  respect  he  is  indispensable. 

Foundries  rarely  have  fully  trained  metallurgists  to 
control  the  mixing  and  casting  of  metals. 

If  there  is  a  metallurgist  in  the  foundrj^  he  will 
be  ablejto  usefully  apply  tlie  analyses  provided 
by  the  analyst, 

Ihe  primary  essential  is  to  have  accurate  analyses, 
and  in  making  a  selection  a  chemist  should  be 
chosen  who  has  had  a  metallurgical  training  in 
a  technical  college, or  a  fuU  course  of  City  and  Guilds 
or  other  equally  good  series  of  lectures  on  the 
metallurgy  of  iron  and  steeh  or  who,  by  private 
study t  has  fully  qualified  himself.  It  is  a  rare 
thing  to  find  a  chemist,  who  has  had  practical 
experience  in  a  foundrj\  and  the  founder  must  take 
the  material  available.  Having  selected  a  man, 
his  real  training  must  begin  on  entering  the 
foundry'    laboratory,    and    whether     or     not     he 
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develops  into  a  useful  metallurgist  must  largely 
depend  upon  his  ability  and  capacity  for  gaining 
knowledge. 

One  of  his  duties  should  be  to  read  everything 
published  on  foundry  work,  and  to  ensure  that 
he  does  this  he  should  supply  periodically  to 
the  head  or  principal  a  review  of  the  publications. 
He  should  ascertain  the  best  chemical  composition 
for  any  particular  class  of  work,  and  castings 
which  have  given  maximum  good  service  should 
be  obtained  and  analysed.  All  castings  which 
have  gained  a  high  reputation  should  be  tested, 
and  portions  of  castings  which  have  failed  should 
likewise  be  analysed.  In  this  way  real  knowledge 
will  be  obtained,  and  a  solid  foundation  laid,  for 
he  will  know  what  to  aim  at  and  what  to  avoid. 

It  may  be  accepted  as  a  general  rule  that  the  value 
of  any  average  brand  depends  upon  its  com- 
position, that  is  to  say,  if  a  mixture  of  several 
brands  has  the  same  composition  as  that  of  any 
other  brand,  the  metal  will  have  the  mechanical 
properties  of  that  brand.  For  instance,  it  is  easy 
to  make  a  mixture  from  irons  in  this  district 
which  will  have  all  the  good  properties  of  any  of 
the  Scotch  brands. 

If  the  output  of  a  foundry  does  not  justify  the 
employment  of  a  metallurgical  analyst,  the 
makers  of  pig  iron  should  be  asked  to  provide 
analyses  with  each  delivery  to  an  approximate 
specification,  and  if  an  extra  price  is  demanded 
for  this,  say  sixpence  to  a  shiling  per  ton,  it  should 
be  paid.    They  will  be  worth  it. 

Some  owners  of  foundries  have  informed  me  that 
they  would  have  great  difficulty  in  introducing 
analytical  control  into  their  works  owing  to  the 
prejudices  of  the  foremen.  Of  the  foremen  who 
hold  such  prejudices  it  may  be  said  that  they  are 
working  with  their  left  hand  only.  If  they 
themselves,  would  demand  analyses  they  would  then 
be  able  to  work  with  their  right  hand  also.  An 
analytical  metallurgist  in  their  works  would  be  found 
as  valuable  in  the  conduct  of  the  establishment 
as  the  secretary,  accountant,  or  the  timekeeper. 

CONCLUSION*. 

I  have  sought  to  bring  to  a  focus  the  experience  of 
those  who  have  applied  their  attention  to  the  appli- 
cation of  science  to  cast-iron  foundry  practice,  and 
have  endeavoured  to  outline  a  system  for  those  who 
have  not  as  yet  seen  the  necessity  for  working  on 
scientific  lines,  but  who,  in  the  natural  order  of  things, 
will  eventually  find  it  to  their  advantage  to  do  so.  I 
have,  however,  just  touched  on  the  fringe  of  the  subject. 


The  influence  of  correct  casting  temperature  on  the 
properties  of  the  iron,  the  management  of  the  cupola 
and  air  furnaces,  the  best  composition  for  moulding 
sand,  etc.,  have  not  been  discussed,  but  in  these  directions 
science  can  be  and  has  been  brought  to  bear.  I  can 
fittingly  close  by  quoting  a  statement  made  by  Mr. 
Moldenke,  in  a  paper  on  the  physics  of  cast-iron  read 
before  the  American  Institution  of  Mining  Engineers 
in  February,  1904,  who  sajrs  :  "  The  American 
founder  has  come  to  realise  that  the  chemical  speci- 
fication alone  is  the  best  safeguard  "  and  that  "  in 
dollars  and  cents,  the  benefit  of  science  to  the  much 
neglected  foundry  industry  in  America  has  been 
incalculable." 


LAUNCHES. 

The  Countess  FitzwilUam  gracefully  performed  the 
ceremony  of  naming  the  fine  large  twin-screw  steamer 
Aragon,  launched  from  the  yard  of  Messrs.  Harland 
and  Wolff,  Ltd.,  on  the  23rd  instant.  This  steamer 
marks  an  epoch  in  the  history  of  the  R.M.S.P.  Company* 
one  of  the  oldest  and  now  recognised  as  one  of  the 
most  progressive  of  British  Steamship  lines.  In 
addition  to  being  the  finest  vessel  in  the  R.M.S.P. 
fleet  the  Aragon  will  be  the  largest  steamer  engaged 
in  the  South  American  trade.  Her  dimensions  are  : 
length  527  ft.  6  in.,  beam  60  ft.,  with  a  gross  register 
of  about  i 0,000  tons.  The  Aragon  is  designed  to  carry 
a  large  quantity  of  cargo,  but  passenger  accommoda- 
tion on  the  most  sumptuous  scale  is  her  speciality. 
She  is  fitted  with  Messrs.  Harland  and  WolfTs  latest 
"  Balanced  "   quadruple   type  of  engines. 

There  was  launched  from  the  shipjrard  of  Miessrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  Wednesday, 
the  22nd  ult..  a  handsomely  modelled  steel  screw 
trawler,  the  principal  dimensions  being  123  ft.  6  in., 
by  22  ft.  by  1 1  ft.  6  in.  depth  of  hold.  The  vessel 
has  been  built  to  the  order  of  the  Grimsby  Unkm 
Steam  Fishing  Company,  Ltd.  (Messrs.  Letten  Bros.), 
Grimsby,  and  is  being  fitted  with  powerful  triple 
expansion  engines  by  Messrs.  Charles  D.  Holmes  and 
Co.,  Hull. 

Messrs.  W.  J.  Tatem  and  Co.,  of  Cardiff,  hairv 
launched,  from  the  Pallion  Yard  of  Messrs.  William 
Doxford  and  Sons,  Ltd.,  another  large  turret  steamer, 
the  s.s.  Wellington,  designed  to  carry  9,000  tons  dead- 
weight. Although  the  Wellington  was  the  first  vessd  of 
this  type  contracted  for  at  Cardiff  several  of  these 
turret  steamers  have  already  been  completed,  and  others 
are  in  hand,  for  Cardiff  owners. 


March  3,  1905, 


PAGERS    WEEKLY. 


479 


APPLICATION  OF  ELECTRICITY  TO 
INDUSTRIAL  PURPOSES, 

A  paper  on  this  subject  was  read  before  the  North- 
East  Coast  Institution  of  Engineers  and  Shipbuilders 
by  Mr.  ].  F,  C.  Snell.  MJnst.CE,,  on  Friday  last. 

The  following  is  an  abstract  of  the  paper  : — 

The  author  said  that  in  this  connection  there  were 
important  points  to  be  considered,  such  as  the  com- 
parative economy  between  installations  {for  the  driving 
of  machine  tools)  laid  down  at  the  worits  themselves, 
and  the  purchase  of  electridty  from  an  outside  power 
station  owned  by  either  a  separate  company  or  by  the 
municipality,  and  the  comparative  ad%'antaf^es  of  direct 
current  and  ahernating  polyphase  currents.  The 
managers  of  works  had  also  to  ron^iidcr  their  position 
electrically,  w4th  respect  to  the  Board  of  Trade  and  the 
Homp  Office,  and  there  was  in  addition  the  importance 
and  economy  of  standardisation  to  be  considered. 

Through  the  kindness  of  members  of  the  Institution 
referreil  to  alx>ve  the  author  is  able  to  record  the  actual 
results  of  electrical  stations  owned  by  two  large  ship- 
yards, one  of  which  is  being  partly  driven  by  its  own 
steam-driven  plant,  and  partly  from  a  towTi  supply, 
these  two  systems  t>eing  entirely  separate  from  one 
another.  The  other  example  is  that  of  a  shipyard 
supplied  from  its  own  gas-engine-driven  generating 
plant.  In  these  two  examples  there  is  a  variation  in 
cost  per  unit  frcm  separately  driven  plant  of  respec- 
table dimensions  from  ro8d.  to  tj/jd.  The  author 
has  always  contended  that  in  works  ret]uiring  from 
jcxjjOOO  to,  say,  [.0{X>,cx>o  units  per  annum,  and  with 
a  load  factor  of  20  to  30  per  cent.,  the  cost  will  be  found 
to  vary  from  i  '2$i],  per  unit  to  id.  ;  and  he  is  of  opinion 
that,  looking  at  the  question  broadly  and  taking  into 
due  account  an  adequate  depreciation   of  plant  and 
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FIG,  I.     CURVE  SHOWIiVG  RELATION  OF  COST  PER  K,\\\ 
BETWEEN   STATIONS  OF  VARYING  rAPAClTY. 


aveiage  cost  of  upkeep  for,  say,  a  perioti  of  twenty 
years,  id.  is  about  the  lowest  limit  for  installations  of 
the  size  statetl.  There  are  special  cases,  of  course, 
in  w*hich.  either  through  an  abnormal  and  excellent 
load  factor,  or  through  the  utilisation  of  blast-furnace 
gases,  the  cost  is  materially  reduced  blow  this  figure. 
These,  however,  are  quite   the  exceptions. 

8UPPLY    FItOM    OUTSIDE    SOURCCt. 

Turn  to  the  other  side  of  the  question,  viz..  supply 
to  works  from  outside  sources.  The  hrst  and  most 
obvious  saving  is  in  the  capital  outlay  per  kilowatt. 
The  following  curve  gives  the  relation  of  the  cost  per 
kilowatt  (one  kilowatt^  i^  h.p.)  between  stations 
varying  from  350  Kilowatts  up  to  10,000  kilowatts. 

Secondly,  it  must  be  equally  obvious  that,  while 
a  decent  load  factor  of  anytlirng  between  15  and  35 
per  cent,  even  may  be  obtained  in  an  independent 
installation,  yet  the  combination  of  a  dozen  and, 
^i  fortiori,  several  dozen  such  works  in  one  station 
must  result  in  a  far  better  load  factor,  which  is  actually 
in  practice  found  to  be  anything  from  45  to  55  per 
cent.  This  improved  load  factor  at  the  resultant  station 
due  to  the  non-synchronism  of  the  various  maximum 
demands  on  the  several  works  is  known  as  the  "  diversity 
factor,**  This  diversity  factor  really  has  a  high  value. 
The  author  knows  examples  where  the  resultant 
maximum  load  at  a  generating  station  is  only  some 
60  per  cent,  ol  the  Integrated  total  of  the  maxima. 
Thii.  obviously,  means  that  a  given  amount  of  plant 
installed  at  the  power  station  is  able  to  deal  with  a 
much  larger  total  of  horsepower  of  motors  installed 
in  various  works  than  the  same  plant  could  possibly 
deal  with  if  it  were  split  up  into  a  number  of  small 
independent  installations. 

The  scale  of  prices  upon  w^hich  a  power  station  may 
be  reasonably  expected  to  supply  current  is  shown 
in  the  accompanying  diagram  (ftg.  2).  This  scale 
is  based  upon  the  practical  capital  cost  of  a  large  power 
station  etjuipped  with  modem  appliances,  and  the 
remaining  figures  of  fuel,  stores,  wages  and  other 
estabUshment  charges,  are  taken  from  actual  practical 
results. 

Reference  to  fig.  3,  which  deals  with  the  cost  of  a  small 
local  station  installed  for  the  supply  of  large  works, 
demonstrates  at  once  the  influence  of  the  capital  cost 
upon  the  units  generatetl,  and  the  economy  which  can 
be  obtained  from  the  concentration  of  many  such  small 
installations  in  one  big  f)ower  station,  and  even  this  does 
not  account  for  the  important  detail  already  referred 
to.  vii..  the  "  diversity  factor/*  From  these  two 
diagrams  it  will  l>e  possible  for  any  direct 01  of  works 
to  see  the  relative  costs  for  his  particular  factory  which 
will  result  from  either  the  town  main  or  His  own  plant* 
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ADVANTAQK8   OF 


DIIIKCT      AND 
CURRENT. 


ALTKRNATINa 


The  advantages  of  the  direct  current  are  :  variation 
of  speed  over  a  considerable  range,  without  undue 
loss  of  economy,  and  with  utmost  simplicity  ;  and  in 
favour  of  the  three-phase  motor,  the  utmost  simplicity 
of  mechanical  and  electrical  construction,  the  total 
enclosure  of  the  motor,  and  absence  of  commutator 
and  of  any  wearing  parts  other  than  the  bearings, 
which   are    themselves   negligible. 

The  costs  and  weights  of  motors  are  in  favour  of 
the  three-phase  type,  and  the  only  objection  which  one 
can  offer  to  the  three-phase  motor  is  its  less  easy 
variation  in  speed  when  compared  with  its  direct 
current  competitor.  On  the  whole,  the  author  is  of 
opinion  that  the  simple  three-phase  induction  motor 
is  much  more  likely  to  gain  favour  than  even  its  quite 
simple  direct  current  rival.  In  point  of  efficiency 
the  direct  current  motor  has  the  advantage  at  present 
and  is  probably,  from  physical  reasons,  Ukely  to  con- 
tinue to  have  the  advantage. 

The  judicious  grouping  of  motors  or  application  of 
single  motors  to  special  tools,  and  the  relation  of  their 
initial  capital  cost  to  the  general  working  expenses 
after  their  installation,  is  in  many  worKS  a  complicated 
problem,  upon  which  it  is  submitted  only  one  who  has 
made  a  special  study  of  such  applications  is  competent 
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to  advise.  It  would  be  unfair  to  the  general  industries 
of  the  country  if,  when  called  upon  to  make  the  nece*- 
sarily  jjreat  sacrlftces  in  .icrapping  their  original  methods 
or  driving,  and  substituting  a  more  efficient  electrical 
motor,  every  care  were  not  taken  to  adopt  at  once  the 
most  economical  method  in  outlay,  and  the  moat 
efficient  in  practice  afterwfards. 

The  adverse  criticism  which  occasionally  falls  Qpon 
electrical  driving,  in  the  author* 3  opinion,  creates  a 
real  demand  for  the  consultation  experts  at  the  present 
juncture,  when  the  tendency  is  so  much  towards  the 
adoption  of  electricity  a^  the  driving  agent. 

The  author  point  a  out  that  the  regulations  which 
are  being  imposed  upon  electrical  users  are  somewhat 
confusing  and  conipUcated  to  the  uulnitiated. 
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FIG.  2. 


UMD  FACTOR 

CURVE   OF  COSTS. 


FIG.   3.      SHOWING  COST   OF  S.MALL  LOCAL  STATlDK, 

IMPDRTANCE    OF    aTANDAROIBATiON. 

Wherever  possible  it  should  be  the  aim,  in  design- 
ing, to  group  the  machinery  and  tools  in  such  a  w^y  as 
to  adopt  three  sizes  of  motors,  for  example,  30  h.p., 
rS  h,p.,  and  §  h.p.  In  this  way  a  square  armature 
for  each  type  of  motor  miD  prolmbly  le  found  to  be 
sufficient,  and  thus  the  capital  expenditure  on  sparci 
will  l>e  considerably  reduced* 

It  is  quite  true  that  a  complication  ensues  in  many 
cases  from  the  variety  o(  speeds  at  w^i'-i^  t^r ' 
to  be  driven,   hut  the  author" does  not  t 
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as  bad  as  is  made  out,  and  in  special  cases,  rather  than 
instai  a  fourth  size  of  motor,  he  would  be  inclined 
to  modify  the  speed  through  •jfearing  of  some  kind,  even 
at  the  rihk  of  some  losi  in  eflidency.  Then,  the  starling 
switches,  the  switchboard  panels  and  inatrumeuts 
conld  be  made,  say,  of  two  sizes  to  suit  the  three  classes 
of  motor,  and  thus  there  will  be  jonie  system  instead 
of  the  too  frequent  and  too  great  variety  of  instruments 
one  sees  installed.  In  a  system  carefully  laid  out. 
the  cables  can  also  probably  be  arranged  to  be  covered 
by  two  sections.  The  arc  lamps  should  be.  if  possible, 
of  the  same  pattern,  and  the  resistance  of  choking  coils 
in  connection  with  them  should  be  of  precisely  the  same 
pattern.  Thus  a  ver>-  simple  and  easily  understood 
system  will  be  adopted  with  a  resultant  minimum  first 
cost. 


TECHNICAL   SOCIETY   NOTES. 


Evenbody  being  agreed  that  overhead  mains  are 
desirable  by  reason  of  their  low  comparative  cost.  Mr. 
Addcnbrooke's  paper  on  the  subject  w^hich  was  dis- 
cussed at  the  last  meeting  of  the  Institution  of  Elec- 
trical Engineers  found  each  speaker  taking  the  affirmative. 
It  fell  to  Mr.  John  Gavey.  of  the  Post  Olftce.  to  open  the 
debate.  He  noted  that  Mr,  Adden brockets  figures 
only  made  provision  for  three  wires,  and  he  doubted 
whether  that  number  would  suffice.  Another  point 
to  be  noted  was  that  three-phase  transmission  on 
open  wires  caused  a  good  deal  of  inductive  disturbance, 
and  he  was  afraid  that  the  carrying  of  overhead  wires 
along  main  roads  in  the  neighbourhood  ol  telegraph 
and  telephone  wires  would  set  up  such  disturbance. 
At  the  same  time  he  admitted  the  ditficulty  ol  obtaining 
private  way  leaves. 


Mr.  R.  S.  Portheim  rather  controverted  this  view 
staling  that  his  firm,  which  was  associated  with  a 
North  Wales  Power  Company,  absolutely  dependent 
on  ov^erhead  mains  for  commercial  success,  had  ex- 
perienced little  or  no  difficulty  in  regard  to  way-leaves 
for  a  J 0,000  volt  system.  Private  owners  had  been 
reasonable,  and  the  same  might  be  said  of  the  Board 
of  Trade.  Mr.  C.  P.  Sparkes  had  also  a  good  w^ord 
to  say  for  the  Board  of  Trade,  and  lie  reproached  Mr, 
Addenbrookc  for  his  attack  on  that  Department. 
Local  Authorities  and  not  the  Board  of  Trade  Were 
the  stumbling  block  in  country  districts,  and  he  was 
of  opinion  that  the  solution  ot  the  way deave  difficulty 
was  to  work  along  main  roads  otht^r  tlian  those  used 
bv   the  Post   Office  for  their  wires. 


Mr.  Kensit  gave  it  as  his  experience  that  the  average 
cost  of  private  way-leaves  w^as  about  £20  per  mile  per 
annum.  Another  critic  regretted  that  he  had  not 
had  the  same  happy  experience  in  respect  to  w^ay- 
leavcs  as  Mr.  Portheim.  Much  was  often  made  of 
the  dangers  arising  from  the  breaking  of  overhead 
wires  carr^^ing  high-tension  currents,  but  his  experience 
showed  these  fears  to  be  groundless.  Mr.  Pooley 
thought  that  whatever  might  happen  in  country 
districts  it  would  be  necessary  to  feed  underground 
in  town,  and  therefore  with  an  extension  of  the  over- 
head system  in  this  countrv%  cable  makers,  instead 
of  regarding  it  as  a  rival  might  took  upon  such  a  system 
as  the  opening  up  of  a  fresh  field  of  enterprise. 


Mr.  Addenbrooke  had  really  little  to  answer  in 
the  way  of  criticism,  but  with  regard  to  the  Board  of 
Trade,  whilst  acquitting  the  electrical  officials  of  that 
Department  from  all  blame,  he  stoutly  maintained 
his  ground,  dciinitely  referring  to  *'  stubborn  re- 
sistance/' and  darkening  the  air  ol  the  haU  with 
dreadful  hints  of  what  he  knew.  Finally,  coming  to 
something  more  teclmical,  he  said  that  the  use  of 
spans  up  to  1 50  yards,  for  overhead  mains  would  further 
cheapen  the  cost. 


An  interesting  paper  on  "  Engineering  Expert 
Evidence,'*  contributed  by  Mr.  James  F.  Reade,  was 
read  at  a  meeting  of  the  Civil  and  Mechanical  Engineers 
Society  yesterday.  The  expert's  position  when  giving 
evidence  is,  the  author  pointed  out,  somewhat  peculiar. 
He  is,  to  some  extent,  an  advocate,  but  without  the  free- 
dom enjoyed  by  a  legal  advocate.  Counsel  is  not  expected 
to  be  impartial  ;  on  the  contrary,  it  is  his  duty  to  seize 
upon  and  make  the  most  of  every  point  tn  his  chent's 
favour,  and  minimise  ever>^thing  which  may  tie  pleaded 
against  him.  An  expert  is  also  expected  to  do  this, 
but  in  a  minor  and  less  ob\i:ous  degree.  The  best 
witness  is  he  who  disguises  this  portion  of  his  functions 
most  effectively,  and  wfiile  appearing  to  be  impartial, 
is  merely  making  a  strong  case  for  liis  employer,  or 
cutting  under  the  foundations  upon  which  the  opponents' 
case  stands.     Here  is  an  ideal  for  expert  witnesses. 


The  author  of  the  paper  to  be  read  at  the  meeting 
of  the  Society  of  Enj^ineers  on  Monday  next  is  Mr. 
Benjamin  H.  Thwaite,  and  the  subject  :  "  The  Trans- 
port Possibilities  of  our  Inland  Navigation."  It  is 
an  important  problem,  and  it  mil  be  surprising  if 
Mr.  Thwaite  does  not  make  a  notable  addition  to  the 
Uterature  of  the  subject. 
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Power  Gas  Distribution  from  Dudley  Port. 


HE  completion  of  the  first  unit  of 
the  Mond  gas  producer  plant, 
erected  at  Dudley  Port  by  the 
South  Staffordshire  Mond-Gas  Com- 
pany, for  the  supply  of  gas  to 
consumers  in  the  district,  marks 
an  important  stage  in  power 
development,  and  will  be  watched  with  much  interest 
by  engineers  in  other  parts  of  the  country.  It  is 
certainly  worthy  of  careful  attention,  whether  from 
the  point  of  view  of  the  manufacturer,  anxious  to 
reduce  the  cost  of  running  his  machinery,  the 
colliery  manager  dealing  with  the  difficult  problem 
of  small  coal,  or  those  who  are  directly  concerned  in 
the  development  of  the  gas  engine. 

The  company  were  authorised  by  Act  of  Pariament  to 
acquire  seven  sites,  aggregating  134  acres,  on  which 
to  establish  works.  The  site  finally  selected  for  the 
first  manufacturing  station  is  at  Dudley  Port,  and  there 
a  plant  has  now  been  erected.  The  site  at  Dudley  Port 
extends  to  about  40  acres,  and  is  designed  to  ultimately 
contain  four  complete  units,  each  capable  of  producing 
1,000,000  cubic  feet  of  gas  per  hour.  So  far,  however, 
only  one  unit  has  been  erected,  and  Ojur  contemporary, 
the  Gas  World  reports  that  this  is  now  standing  in 
readiness  for    the   completion  of  the  laying    of    the 
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distribution  mains.  Which  work  is  expected  to  be 
finished  in  a  few  weeks*  time. 

The  leading  main  from  the  manufacturing  station 
is  36  in.  in  diameter,  and  this  is  led  to  Ocker  HUl, 
where  it  branches  off  into  two  30  in.  mains,  one  leading 
through  Bilston  to  Wolverhampton  and  the  other  through 
Wednesbury  to  Walsall.  These  are  again  sub-divided 
and  reduced  as  they  proceed.  The  compressing  plant 
at  the  station  has  been  designed  to  send  the  gas  out 
at  an  initial  pressure  of  7  lb.  per  square  inch. 
As  there  is  no  storage  for  gas  beyond  what  is 
provided  by  the  mains,  it  became  essential  to  provide 
some  automatic  means  of  regulating  the  supply  to  the 
demand,  and  this,  we  are  told,  has  been  successfully 
done.  Indeed,  the  whole  installation  has  been  designed 
in  such  a  manner  as  to  reduce  human  labour  to  what 
may  be  called  an  irreducible  minimum. 

Both  station  meters  and  consumers'  meters  are  of 
the  Thorp  rotary  type.  The  station  meters  are  each 
capable  of  passing  500,000  cubic  feet  of  gas  per  hoar. 
The  capacity  of  the  consumers'  meters  will,  of  course, 
vary  with  the  requirements  of  individual  customers. 

DETAILS    OP    THE    PLANT. 

It  was  recently  pointed  out  when  the  Junior  Engineers 
paid  a  visit  to  this  station  that  it  occupies  a  position 
which  is  practically  the  industrial  centre  of  gravity 
of  the  district.  The  following  is  the  description  in  brief 
which  was  furnished  on  this  occasion  :  The  first  central 
station  has  been  designed  for  four  units,  each  of  eiglit 
producers,  and  the  first  unit  is  now  erected  togetho: 
with  a  complete  set  of  spare  towers.  Each  producer 
is  capable  of  gasifying  one  ton  of  coal  per  hour  through- 
out the  day  and  night.  The  central  station  is  well 
suppUed  with  railway  and  canal  facilities  for  the  cheap 
handling  of  the  coal,  and  it  is  expected  to  use  the  common 
slack  of  the  district,  most  of  which  will  arrive  by  canal 
boats.  The  coal  elevators,  storage  bunkers,  pro- 
ducers, superheaters,  gas  mains,  mechanical  wafers, 
and  towers,  all  stand  in  the  open,  and  can  be  readOy 
inspected. 

In  the  lead  acid  towers  the  gas  meets  a  down-flowing 
stream  of  acid  liquor  which  absorbs  the  ammonia 
contained  in  the  gas,  forming  sulphate  of  ammonia, 
which  is  afterwards  converted  into  the  marketable 
crystals  of  this  maferial  in  a  separate  t»ick  bnflding 
known  as  the  sulphate  plant.  The  iron  towers  serve 
the  purpose  of  cooUng  the  gas  and  condensing  ttte 
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steam  contained  in  the  gas  when  it  leav^es  the  producers 
for  heating  and  saturating  the  air  blast  on  its  way  to  the 
producers,  and  for  cooling  the  water  requireti  for  ttie 
tinal  lowering  of  the  temperature  of  the  gas.  It  should 
be  noticed  that  the  hot  water  obtained  from  the 
towers  in  which  the  gas  is  cooled  is  made  use  of  in  the 
air  tower  for  heating  the  blast  and  saturating  the 
steam. 

The  main  building  is  divided  into  the  boiler  house, 
the  machinery  house,  and  the  pump  house.  Steam 
is  raised  by  means  of  "  Climax  *'  tubular  boilers 
arranged  for  burning  small  coat  with  forced  draught, 
and  also  for  firing  l^  gas.  The  two  systems  can  be  used 
simultaneously  or  separately.  In  the  machinery 
house  will  be  found  the  Frascr  and  Chalmers*  Com- 
pressors required  to  put  tjie  gas  under  pressure  for 
distribution,  also  the  two  vertical  Westinghouse  gas 
engines  for  supplying  power  for  the  various  electric 
motors  used  in  connection  with  the  plants  and  for 
hghting  purposes. 

The  pump  room  contains  the  necessary  pumps 
for  circulating  Jiot  and  cold  water  and  acid  liquor 
through  the  various  towers,  also  the  blowing  sets  for 
supplying  air  under  pressure  to  the  producers,  and, 
lastly,  the  rotary  purifying  apparatus  for  the  final  treat- 
ment of  the  gas.  The  door  of  the  buildings  is  of  the 
granohthic  type,  being  of  concrete  and  steel,  and 
beneath  it  is  a  basement  traversed  by  the  various  pipes 
required  to  connect  the  different  pieces  of  plant.  This 
arrangement  gives  a  clear  door  space,  and  obviates  the 
usual  unsightly  crowding  of  pipes  overhead. 

The  separate  buildings  <jtre  the  sulphate  plant, 
meter-testing  house,  oil  stores,  workshop  stores  and 
offices.  The  small  gasometer  which  may  be  noticed 
is  not  connected  with  any  storage  of  producer  gas, 
but  is  for  the  accurate  testing  of  the  rotary  meters 
to  be  used  on  the  distribution  system. 

The  pipes  for  conveying  the  gas  to  Wolverhampton. 
Walsall,  and  intermediate  towns,  have  now  been  laid. 
They  are  mostly  of  the  steel  locking-bar  type,  manu- 
factured by  Mephan  Ferguson,  and  all  tested  to  300  lb. 
per  square  inch  before  laying.  A  special  form  of  steel 
screwed  pipe  has  been  adopted  for  the  branch  mains. 

The  accompanying  sketch  map  will  serve  to  show 
the  importance  of  the  distnct  and  the  admirable 
situation  of  the  new  plant  both  as  regards  proximity 
to  the  coal  pits  and  to  manufacturing  towns. 

PAftUAMKNTAItV    POWCRA. 

The  South  Stattordshire  Mond-Gas  (Power  and 
Heating)  Company's  Act.  under  which  the  scheme 
has  come  into  force,  was  passed  in  1901.  The  first 
directors    of     the    Company    were    Joseph      Bramah 


Cochrane,    Gilbert     Henr^^^    Claughton,    Sir    Benjamin 

Hingley,    Bart,,    Edmund    Howe.    George    McPherson, 

Ludwig  Mond,  and  two  others.    It  gives  the  Company 

power   to   acquire   lands  and    to   Jay  mains  under  the 

roads    subject     to     certain     well-defined     restrictions, 

and  provisions  for  the  protection  of  the  local  authorities 

within    the    district.     The    capital    of    the    Company 

was    fixed    at    j^'i. 000,000.     The    Act    provides    that 

every    owner    or    occupier    of    premises     requiring    a 

siippty  of  gas  stmll^ — 

Serve   a   notice   upon    the   Company   at   their   officte 

specifying   the  premises  in  respect  of  which  such 

supply  is  required  and  the  day  (not  being  an  earhcr 

day    than    a    reasonable    time   after    the    date   of 

the  service  of  such  notice)  upon  which  such  supply 

is   required    to   commence 

Enter   into   a   written    contract    with    the   Company 

(if  required  by  them  so  to  do)  to  take  not  le^s  than 

one  million  cubic  feet  per  period  of  thirteen  weeks 

and  to  continue  to  receive  and  pay  for  a  supply 

of  gas  for  a  period  of  at  least  two  years. 

Among   other   provisions    the    Act    states   that    the 

Company  need   not  supply  any  person  with  gas  unless 

such  person  is  willing  to  contract  for  a  supply  of  not  leas 

than  t,ooo,ocx>   cubic    feet  in  a  year,  nor  are  the   Com 

pany  to  supply  gas  for  use  in  private  dweUing  houses. 

The  Company  is  not  allowed  to  supply  gas  for  Ibe 
purpose  of  illumination  under  heavy  penalties,  A 
penalty  is  also  provided  for  fadure  to  supply,  and 
the  Act  further  stateji  :^ 

It  shall  not  be  lawful  for  the  Company  at  any  time 
to    supply    gas    (a)    which    contains    more    than 
fourteen    per    centum    of   carbon    monoxide ;     or 
{3)  which  does  not  possess  a  distinctive  and  readily 
perceptible    smell. 
Each  generating  station  must  be  provided  with  ap- 
paratus for  the  purpose  of  testing  the  thermal  power 
of  the  gas  supplied,  and  the  presence  of  carbon  monoxide 
in  the  gas. 

As  to  the  minimum  heating  value  of  gas  it  is 
provided  that  the  gas  supplied  by  the  Company 
shall  have  a  minimum  heating  value  of  125  British 
thermal  units  per  cubic  foot  at  32  deg.  F.,  and 
30  in.  of  mercury^  pressure,  the  product  of  combustion 
being  cooled   to   60   deg,   F. 

The  Company  may  **  charge  and  receive  in  respect  of  gas 
supplied  by  them,  juch  sums  as  may  be  agreed  between 
them  and  the  consumer,  being  at  a  rate  or  price  not 
exceeding  threepence  per  one  thousand  cubic  feet,  if  the 
quantity  t.iken  by  the  consumer  be  not  less  than  four 
million  cubic  feet  per  quarter  of  thirteen  weeks,  and  not 
exceeding  fourpence  per  thousand  cubic  feet  if  the 
quantity  taken  by  the  consumer  be  Jess  than  the  above. 
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Provided  thatii  at  any  time  it  be  proved  to  the  satisfaction 
of  the  Board  of  Trade  that  the  price  of  good  quahty  slack 
exceeds  the  price  of  six  shillings  per  ton  delivered  at  the 
works  of  the  Company,  then  the  Board  of  Trade  may, 
by  order,  authorise  an  increase  in  the  price  ol  gas, 
beyond  the  above  maximum  by  one-eighth  of  a 
penny  per  one  thousand  cubic  feet  for  every  one  shilling 
by  which  the  price  of  slack  per  ton  shall  exceed  the 
price  of  six  shiUings  per  ton  delivered  at  the  works 
of  the  Company,  or  by  such  other  proportionate  amount 
as  the  Board  of  Trade  may  determine,  and  for  such 
period  in  either  case  as  the  Board  of  Trade  may  fix,  with 
power  to  the  Board  to  extend  any  such  period,  so  long  as 
such  excess  of  price  continues." 

THE    POSSIBILITIES    OF    QAS. 

Concerning  the  possibilities  of  power  gas  to  which 
this  scheme  may  be  said  to  oiler  a  practical  mtroduction 
we  cannot  do  better  than  turn  to  the  report  of  the 
Coal  Commissioners,  Professor  BurstaU  in  his  evidence 
incidentally  gave  the  following  account  of  the  Mond 
process  and  added  some  interesting  anticipations  od 
the  subject  of  power  gas  and  gas  engines  :■ — 

THE    MOND    PROCESS. 

Taking  the  best  known  form— that  of  Dr.  Mond — it 
may  clear  matters  to  describe  the  formation  of  gas  from 
common  bituminous  coal  or  slack.  The  coal  is  filled 
into  a  dome- shaped  vessel ;  it  is  here  heated,  and  some 
of  the  gas  is  formed.  This  gas  passes  through  the 
higher  portion,  and  part  of  the  tar  is  destroyed.  The 
temperature  of  combustion  is  kept  very  low  by  means 
of  the  large  quantity  of  steam  blown  in  with  the  air 
(2f  tons  of  steam  per  ton  of  slack).  The  object  of 
blowing  in  the  steam  is  to  keep  the  temperature  of 
combustion  lower,  and  also  it  contributes  to  the 
formation  of  gas  of  regular  composition.  The  hot 
gas  on  leaving  the  producer  passes  into  a  regenerator, 
where  some  of  its  heat  is  given  to  the  incoming  air  and 
steam  :  from  thence  the  ga^  passes  to  the  washers, 
where  any  un burnt  carbon  is  removed. 

If  ammonia  recovery  is  desirable,  the  gas  is  led  through 
an  acid  tower,  where  it  meets  a  solution  of  ammonia 
sulphate,  together  with  a  small  proportion  of  free  acid, 
the  ammonia  combining  to  form  sulphate  of  ammonia  ; 
the  gas  then  passes  through  the  cooling  tower  and  the 
air  tower,  and  is  now  ready  for  use  either  in  gas  engines 
or  for  heating  purposes.  The  composition  of  producer 
gas  made  by  this  method  is  : — 

1,  Carbon  Monoxide      . .  . .      i  r  per  cent. 

2,  Hydrogen        ,.  ,.  .,29 

3,  Marsh  Gas       , ,  ,  .  . .        2 

4,  Carbon  Epoxide  . .  . .      16 

5,  Nitrogen  , .  . .  . .     42 


The  calorific  value  is  about  140  British  thermal  units 
per  cubic  foot — that  is,  about  a  quarter  of  the  calorific 
value  of  lighting  gas»  The  amount  of  gas  produced 
per  ton  of  slack  varies,  but  is  about  140,000  cubic  feet 
per  ton.  The  heating  power  of  the  gas,  as  compared 
with  the  original  healing  power  of  the  coal,  is  about  84 
per  cent,,  but  it  must  be  borne  in  mimU  that,  whether 
for  hearing  or  power  purposes,  a  fuel  can  be  used  much 
more  economically  in  the  gaseous  form  than  in  the  sohd. 

The  value  of  the  ammonia  sulphate  recovered  per  ton 
of  slack  is  about  4s.  6tl.  which  represents  about  three- 
quarters  of  the  cost  price  of  the  slack  if  the  situation  of 
generation  is  favourable.  The  ammonia  recovery  is, 
however,  only  linancially  possible  when  the  plant  is  of  a 
large  size.  The  ideal  case  for  the  manufacture  of 
producer  gas  i$  to  place  the  insta^ation  as  near  as 
possible  to  the  pit  mouth,  thus  saving  the  carriage.  The 
small  and  inferior  coal  could  be  gasified,  while  the  larger 
and  better  quality  of  coal  could  be  shipped  to  other 
districts.  In  general,  however,  we  may  assume  that, 
except  for  the  raising  of  coal,  there  will  not  exist  in 
the  neighbourhood  of  the  pit  any  considerable  demand 
either  for  pow*er  or  gas.  It,  therefore,  becomes 
imperative  either  to  turn  the  gas  in  to,  electrical  energy 
on  the  spot  and  to  transmit  to  those  points  where  a 
demand  for  energy  exists,  or  to  transmit  the  gas  itself 
in  pipes. 

TRANSMlSSlOif    OF    THE    QA8. 

By  far  the  largest  consumption  of  coal  is  that  used  for 
heating,  whether  for  manufacturing  purposes  or  the 
warming  of  buildings  ;  for  this  reason  it  is  desirable,  if 
possible,  to  transmit  the  producer  gas  itself  into  those 
neighbourhoods  where  a  demand  exists,  not  only  for 
lighting  and  power^  but  for  heating ;  the  obvious 
difficulty  is.  of  course,  the  size  of  the  mains.  To  trans- 
mit  gas  of  such  a  low  heating  value,  in  such  a  manner 
as  to  be  able  to  sell  gas  at  prices  which  would  compete 
with  that  of  raw  coal,  it  is  necessary  to  use  pressures 
in  the  gas  mains  very  largely  in  excess  of  those  used  in 
lighting  gas  mains  :  the  question  of  leakage  need  not 
be  a  serious  one  if  a  properly-designed  joint  be 
employed. 

Considerable  experience  on  leakage  from  mains 
under  pressure  has  been  obtained  from  experiments 
on  the  air  mains  in  Paris,  where  the  pressure 
is  about  100  lb.  per  square  inch,  and  the  length  more 
than  20  miles.  It  was  found  that  a  leakage  o!  less 
than  4  per  cent,  per  mile  could  be  obtainetl,  and  this, 
with  a  networK  comprising  a  comparatively  large 
number  of  branches  and  valves  to  customers.  I  see  no 
reason  to  doubt  the  fact  that  in  long  mains,  with 
comparatively  few  branches  and  valves,  the  leakage 
could   be   reduced    to   less   than   one- tenth   per  cent. 
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per  mile.  In  the  case  of  transmission,  the  only  un- 
avoidable loss  is  that  due  to  friction,  and  this 
loss  is  extremely  small  if  the  velocities  do  not  exceed 
about  50  ft.  per  second.  The  very  high  efficiencies 
which  could  be  obtained  in  transmitting  air  or  gas 
do  not  seem  to  have  received  that  attention  which 
they  deserve  until  recently. 

I  have  calculated  the  power  transmitted  by  a  48-inch 
main  under  difierent  conditions  of  pressure  and  velocity ; 
it  has  been  assumed  that  one  brake  horse  power  per 
hour  can  be  obtained  frcMu  70  cubic  feet  of  producer 
gas  per  hour. 

It  will  be  noticed  that  for  pressures  up  to  about  four 
atmospheres  that  is,  44  lb.  per  square  inch  gauge 
{Mressures,  and  a  moderate  velocity  of  30  feet  per  second, 
it  is  possible  to  obtain  efficiencies  above  87  per  cent, 
with  a  transmission  of  eighty  miles,  the  power  trans- 
mitted by  the  main  at  full  load  being  75,000  h.p.  ;  at 
lower  loads,  where  the  velocity  is  smaller,  the  efficiencies 
will  be  higher  as  the  loss  in  the  main  varies  as  the 
square  of  the  velocity.  These  efficiencies  are  con- 
siderably better  than  those  obtained  from  electrical 
transmission.  The  question  of  the  capital  cost  of 
the  gas  mains  as  against  those  of  the  electric  mains 


cannot  be  stated  in  general  terms^  as  much  de 
on  the  particular  locality,  but  tiiece  is  no  readiMi  ft 
consid^  that  the  cost  will  be  greater  than  for  a  gIVtfil 
amoimt  of  power  transmitted  electrically. 

These  figures  show  that  gas  transmission  has  m 
extremely  high  efficiency  if  the  velocities  can  be  kfi^ 
down.  I  estimate  that  of  the  total  gas  prbduo^d, 
60  per  cent,  would  be  used  for  heating.  It  is  wHH 
known  that  the  fluctuations  in  the  demand  foir  gte 
for  heating  purposes  are  much  smaller  than  thdHfe 
for  lighting  and  power.  It  is  fair  to  ussume,  as  die 
ratio  of  mean  to  maximum  for  this  portion  of  Hlfe 
output  would  be  50  per  cent.,  that  the  load  faetor 
of  the  whole  plant  would  be  30  per  cent,  for  the  heatittj^ 
gas,  and  the  remaining  40  per  cent,  would  be  used  in 
gas-driven  central  stations  producing  3-phase  currents 
at  pressures  from  5,000  to  15,000  volts,  according 
to  the  size  of  the  districts  which  they  had  to  cover. 
At  these  same  stations  the  gas  would  be  distributed  at 
low  pressures,  so  that  no  serious  difficulty  from  leaka|^ 
need  be  anticipated  ;  the  3-phaae  current  could  be 
converted  at  suitable  sub-stations  into  continuoas 
current  at  440  volts  for  use  on  trams  and  for  lighting. 
{Ta  be  cMtimud,) 


Table  giving  the  length  of  transmission,  U.P.  t^Masmitted,  I.U.P.  required  for  compressing,-  and  the  efficiency 
for  a  gas  transmission  through  a  main  4  feet  diametef,  70  cubic  feet  of  gas  per  brake  horse-powet  lloiir. 
Mechanical  efficiency  of  compressor  «'*8y  compression  curre  taken  as  P.V.  I '3  » Constant. 


Initial  Pressure 
Absolute. 

Length  of  transmission 
inMUes. 

Horse-po 

wer  of  Gas  delivered 
by  Mains. 

I. H.P.  required  to  < 
the  Gas. 

sompress 

Effieieoi^ 

of 

Tran»- 

Lbs. 

Atmos- 
pheres. 

Initial  Velocity 
per  see.  V 
V=20.    V=30. 

in  feet 
*V=40. 

V=20. 

V=80. 

V^40. 

v=ao. 

V=30. 

V=40. 

miflBkMi 

v=» 

30  or  4a 

19 

1-02 

7-86 

3-4 

1-92 

13,130 

19,200 

26,260 

30 

44 

60 

99-7 

1 

16-4 

1-05 

18-6 

8-2 

4-65 

13,560 

19,800 

27,100 

65 

95 

130 

99-5 

16-2 

11 

34-5 

153 

8-6 

14,150 

20,700 

28,300 

116 

171 

233 

99-8 

17-6 

1-2 

61 

271 

15-2 

15,500 

22,600 

31,000 

273 

399 

545 

96-8 

280 

1-5 

133 

59 

33 

19,300 

28,360 

38,750 

780 

1,120 

1,535 

96-8 

29-4 

2 

150 

66 

37 

28,850 

37,820 

51,600 

1,780 

2,610 

3,565 

93^ 

44-1 

3 

178 

79 

44 

38J50 

56,700 

77,500 

4,500 

6,596 

9,000 

89-6 

58-8 

4 

182 

83 

46 

51,650 

75,500 

103,200 

7,780 

11,400 

15,550 

«7-0 

73-5 

5 

191 

85 

48 

64,600 

94,600 

129,100 

11,550 

16,910 

23,100 

84-9 

88-2 

6 

194 

86 

48-5 

77,500 

113.500 

155,000 

15,890 

23,290 

31,875 

83-0 

102-9 

7 

196 

87 

48-9 

90,300 

132,000 

180,700 

20.630 

34,560 

4U70 

81*6 
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CONTRACTORS'    NEWS. 

W«  BtaaU  b«  pl«aMd  to  iBMvt  nndmr  this  ooloaui,  trmm  of  ohargo,  pavtfoalara  of  opon  oontvaota. 


CONTRACTS   CPEN. 

Last  Day. 

Johannesburg. — Supply  of  100  electric 
cars,  two  electric  water-cars,  five-ton 
crane,  car  traverser,  and  workshop  tools 
for  Municipal  Council         ..  ..  March  6 

Manchester. — Laying  underground  tele- 
phone pipes  (Contract  No.  11),  with  other 
appurtenant  works  for  the  Paving,  Sewer- 
ing, and  Highways  Committee.  City 
Surveyor's  Office,  Town  Hall,  Manchester  March  6 

Birmingham.— Supply  and  delivery  of 
1,500  tons  of  7-inch  tramway  rails,  British 
standard  section  No.  4,  and  150  tons 
British  standard  section  No.  4  4c,  with 
all  necessary  fishplates  for  same,  for  the 
Public  Works  Committee.  Mr.  John 
Price,  city  engineer  and  surveyor,  City 
Surveyor's  Office,  Council  House,  Bir- 
mingham         March  7 

Altrincham.— Supply  and  delivery  at  Al- 
trincham  railway  station  of  about  45  tons 
of  steel  girder  rails,  with  the  necessary 
fishplates,  tiebars,  bolts,  nuts,  washers, 
etc.,  for  the  Gas  Company.  Messrs.  John 
Newton,    Son    and    Bayley,   17,  Cooper 


Street,  Manchester 


March  8 


Stoke  Newington.— Supply,  delivery  and 
erection  of  sub-station  plant  and  mains. 
Four-section  contract.  Mr.  W.  F.  Loveday, 
Borough  Surveyor,  Town  Hall,  Milton 
Road,  Stoke  Newington,  S.E March  8 

Broadatairs. — Construction,  delivery,  and 
erection  at  the  above  station  of  a  hori- 
zontal tandem  compound  engine,  con- 
denser, well  pumps,  and  all  accessories. 
Mr.  Percy  Griffith,  M.  Inst.  C.E.,  54, 
Parliament  Street,  S.W March  11 

Brighouae.— Widening  of  the  Calder 
Bridge,  Brighouse,  by  means  of  steel 
lattice  girders  and  steel  stanchions  for  the 
Corporation.  Mr.  S.  S.  Haywood,  Borough 
Engineer,  Municipal  Offices,  Brighouse...  March  11 

Belgium. — The  "  Bulletin  Commercial "  an- 
nounces that  the  Belgian  State  Railwa)  s 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  heating  apparatus 
in  the  central  workshops  at  Mechlin. 
Particulars  of  M.  Slaghmuylder,  Engineer-  March  6 
in-chief ,  Station  du  Nord,  Brussels  ..     March  13 

Park  Royal- — Supply,  delivery,  and  erec- 
tion ot  plant  in  connection  with  the 
electricity  generating  station  at  Park 
Royal  and  proposed  sub-stations  and  dis- 
tributing centres  at  various  places,  for  the 
Great  Western  Railway  Company. 
Messrs  Kennedy  and  Jenkin,  17,  Victoria 
Street,  S.W March  13 

Azbridge  (Someraet)  .—Supply  of  about 
600  tons  of  cast-iron  socket  water-pipes 
7-in.  to  4-in  in  diameter,  for  Axbridge 
Union  Rural  District  Council        March  13 


Luk  Da  J. 

South  Shielda.— Supply,  delivery  and  erec- 
tion of  the  following  plant  in  connection 
with  the  electricity  supply  department : — 
One  multitubular  marine  type  boiler,  two 
medium-speed  open-type  vertical  engines 
for  two  550  k  w.  direct  current  traction 
generators,  two  500  k.w.  direct  current 
generators  and  traction  switchl)oard.  Mr. 
J.  H.  Cawthra,  Borough  Electrical  Engineer  March  13 

Liverpool • — Construction  of  covered  con- 
duit about  1,100  yards  in  length,  and  other 
works  connected  therewith,  situated  in  the 
townships  of  Withnell  and  Wheelton,  in 
the  county  of  Lancaster,  for  the  Water 
Committee  of  the  Liverpool  Corporation . 
Mr.  H.  Dawkin  Williams,  Surveyor,  Bryn 
Menin March  14 

Llandyfodwg  and  Llantriaant 

( Walea).  The  Og  more  and  Gar w  Urban 
District  Council  invite  tenders  for  two 
distinct  and  separate  schemes  of  bridging 
the  valley  at  Gilfach,  by  extending  Coro- 
nation-road, Evanstown,  in  the  parish  of 
Llandyfodwg,  to  join  the  highway  known 
as  Gilfach-road,  in  the  parish  of  Llantrisant 
Mr,  H.  Dawkins  Williams,  Surveyor,  Bryn, 
Menin March  14 

London. — Supply  of  electrical  stores  for  year 
ending  March  31,  1906,  for  the  Fulham 
Borough  Council.  Town  Clerk,  Town 
Hall,  Fulham March  15 

Wei wyn.— Supply  and  delivery  of  about 
58  tons  of  9-inch  cast-iron  pipes,  for  the 
Welwyn  (Herts)  Rural  District  Council. 
Messrs.  Herbert  Walker  and  Son,  Albion 
Chambers,  King  Street,  Nottingham      ...   March  27 

Grindleford  and  Rowaley.— Construc- 
tion of  the  Grindleford  to  Rowsley  section 
of  the  Derwent  aqueduct,  in  the  county 
of  Derby,  for  the  Derwent  Valley  Water 
Board.  Mr.  Edward  Sandeman,  Engineer, 
Bamford,  Sheffield March  27 

Shanghai. — The  Shanghai  Municipal  Coun- 
cil invite  tenders  for  the  construction  and 
operation  of  about  24  miles  of  electric 
tramways  on  the  trolley  system  in  the 
streets  of  the  Settlement  of  Shanghai ; 
alternative  proposals  are  desired  for  the 
single-trolley  and  double- trolley  lines. 
Councirs  agents,  Messrs.  John  Pook  and 
Co.,  63,  Leadenhall  Street,  London,  E.C., 
and  Messrs.  Fearon  Daniel  and  Co.,  90, 
Wall  Street,  New  York ...    March  31 

Newport  (Mon.).— Construction  of  main 
outfall  and  branch  sewers  for  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
offices  of  Mr.  Baldwin-Latham,  Parliament 
Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Geo.  Chatterton,  6,  The  Sanctuary,  West- 
minster, S.W. ;  or  Mr.  T.  S.  Edwards, 
Clerk  to  the  Board,  Newport  (Mon.)       ..      April    8 
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COMING   CONTRACTS. 

Panama  Canal.— The  last  plans  which  have  been 
laid  before  the  ^Commission  deal  with  the  constrnc- 
tion  of  a  sea-level  canal  at  a  cost  of  over  ^f  45,000,000, 
which  would  take  10  to  12  years  to  construct. 

Blyth. — The  Harbour  Commissioners  have  under  con- 
sideration a  scheme  for  widening  and  deepening  the 
middle  and  upper  harbours  at  an  estimated  cost  of 

jf2I,000. 

Cumberland.— The  proposed  electrical  installation  at 
the  Cumberland  lunatic  asylum  is  estimated  at  jf6,6oo. 

Grimaby.— The  construction  of  a  light  railway  has 
been  sanctioned  in  connection  with  the  proposed  new 
dock  at  Grimsby.  The  line  will  run  from  the  proposed 
dock  area  at  Immingham  into  the  borough. 

Bath.— The  City  Council  are  about  to  apply  for  a  loan 
of  j£io,ooo  for  electric  supply  extensions. 

Warwick.- Tenders  for  sinking  a  well  in  connection 
with  new  scheme  of  water  supply  prepared  by 
Messrs.  Willcox  and  Kaikcs  have  been  received, 
and  the  engineers  instructed  to  obtain  tenders  for 
the  laying  of  mains,  provision  of  pumping  ma- 
chinery, and  erection  of  engine-house. 

Hartlepool.— At  the  annual  meeting  of  the  Hartlepool 
Port  and  Harbour  Commissioners,  the  Chairman 
stated  that  it  would  be  necessary  shortly  to  obtain 
sanction  to  borrow  ;f 30,000  or  ;^40,ooo  for  further 
dredging  plant. 

CONTRACTS   CLOSED. 

Karachi.— Messrs.  Wm.  Simons  and  Co.,  Ltd.,  Ren- 
frew, have  received  an  order  from  the  Karachi  Port 
Trust  for  a  very  powerful  hopper  dredger  of  1,250 
tons  hopper  capacity  being  a  duplicate  of  a  dredger 
which  they  supplied  to  the  above  Trust  about  six 
years  ago.  The  vessel  is  specially  constructed  to 
dredge  hard  material. 

WorRaop.— Messrs.  Markham  and  Co.,  Ltd.,  Chester- 
field, have  secured  the  contract  for  supplying  the 
large  winding  engines  required  by  the  Wigan  Coal 
and  Iron  Co.,  Ltd.,  for  their  Manton  Colliery,  near 
Worksop  ;  also  the  main  winding  engines  for  the 
Dinnington  Main  Coal  Company's  new  sinking,  near 
Shefiield. 

Islington.— The  contract  for  a  complete  Ash  Elevator 
plant  for  the  boiler-house  of  the  Islington  Urban 
District  Council  has  been  placed  with  Messrs. 
Graham,  Morton  and  Co.,  contractors,  Leeds.  The 
elevator  is  motor-driven  by  means  of  a  3-b.h.p., 
running  at  500  revolutions  per  minute. 

LrOndon . — The  Brush  Electrical  Engineering  Company 
have  received  an  order  for  carbodies,  with  radial 
trucks  and  equipments,  from  the  Yarmouth  Corpora- 
tions. 

London.— J.  Williams  and  Sons  (CardifQ,  Ltd.,  have 
secured  an  order  for  1,500  tons  of  castings  for 
one  of  the  London  tube  railways. 

Japan. — Robert  Stephenson  and  Co.  Ltd.,  have  just 
received  an  order  for  ten  large  passenger  engines 
and  tenders  for  the  Indian  State  Railways.  The 
engines  are  passenger  engines,  six-wheel  coupled 
with  leading  bogie,  and  six-wheel  tenders  ;  cylinders 
19  in.  by  26  in. 

Portsmouth.— Alley  and  Maclellan,  Glasgow,  have 
recently  received  orders  from  the  Admiralty  for 
two  air  compressors  for  Portsmouth  Dock)^rd. 


Biahop  Auckland. — We  are  informed  that  Graham, 
Morton  and  Co.  have  obtained  the  contract  to  extend 
the  coal-screening  plant  for  the  Dean  and  Chapter 
New  Colliery  at  Bishop  Auckland,  County  Durham. 
After  the  addition  the  plant  will  be  able  to  handle 
5,000  tons  per  day. 

Liverpool.- C.  and  A.  Musker  (1901),  Liverpool,  have 
received  the  order  from  the  Mersey  Docks  and  Har- 
bour Board  for  supplying  and  iixing  eight  hydraulic 
gate  machines  for  the  passage  between  Brocklebank 
and  Canada  Dock,  Liverpool. 

Glaago^v. — Mountain  and  Gibson  secured  the  contract 
from  the  Glasgow  Corporation  Tramways  Department 
for  lOo  of  their  *'  M.G.  "  21  E.M.  electric  motor  trucks 
for  tramcars,  fitted  complete  with  steel-tired  wheels 
and  steel  axles. 

Buncrana. — James  Gordon  and  Co.  have  obtained 
the  contract  for  the  supply,  delivery  and  erection  of 
the  complete  hydraulic  and  gas  power  plant  for  the 
electric  light  station  at  Buncrana,  Ireland. 

Middleton. — Meldrum  Bros,  have  obtained  a  contract 
to  erect  a  bridge,  and  to  supply  a  Meldrum  simplex 
destructor,  for  Middleton,  Lanes. 

South  America.— The  Leeds  Forge  Company,  Ltd., 
has  received  an  order  for  500  steel  wagons,  each  of 
40  tons  capacity,  from  a  South  American  Railway 
Company. 

APPOINTMENTS   VACANT. 

Last  Day. 
Tredegar. — Gas  and  water  works'  engineer 

under  Tredegar  Urban  District  Council...    March  20 

Lrlanelly.— General  superintendent  of  har- 
bour, docks,  and  railways  under  Llanelly 
harbour  trustees.  Salary,  jf  300  per  annum  March  16 

APPOINTMENTS    FILLED. 

Macclesfield.— The  Macclesfield  Town  Council  have 
appointed  Mr.  Herbert  Goodwin  as  assistant  surveyor 
at  a  salary  of  £120  per  annum. 

Leigh.— The  Leigh  Town  Council  have  appointed  Mr. 
Stanley  Wilson,  deputy  town  clerk  of  Warrington, 
as  town  clerk  at  a  commencing  salary  of  j£40o,  rising 
by  £50  annual  increments  to  ;£6oo. 

London.— The  Honourable  Alfred  Erskine  Gathorne- 
Hardy  has  been  appointed  to  be  a  Commissioner 
under  the  Railway  and  Canal  Traffic  Act,  1888,  in 
the  room  of  Viscount  Cobham,  resigned.  Mr.  Alfred 
Gathorne-Hardy  takes  the  position  of  Chairman  of 
the  Light  Railway  Commission  (unpaid)  in  the  place 
of  the  Earl  of  Jersey,  resigned. 

Rangoon. — Mr.  Walter  G.  Longdin,  of  Warrington, 
has  been  appointed  assistant  civil  engineer  to  the 
municipality  of  Rangoon,  Burmah. 

Luton. — Mr.  S.  F.  L.  Fox,  deputy  borough  engineer  of 
Newport,  Mon.,  has  just  l)een  appointed  borough 
engineer  of  Luton,  and  surveyor  to  the  Education 
Committee  of  the  corporation,  at  a  salary  of  ^£350  a 
year.  Mr.  Fox  will  commence  his  duties  on  the 
20th  inst. 


A  correspondent  requires  information  as  to  an  address- 
ing machine,  printing  addresses  with  stencils.  Informa- 
tion addressed  to  the  offices  of  Page's  Weekly  will  be 
duly  forwarded. 


March  3,  1905, 


PAGE'S    WEEKLY. 


489 


Share    List  of    Engineerings   Electrical,   Iron  and    Steel, 

and  other  Companies, 

The  roUowlng  1b  ■  oamprtttienfllv«  lUl  of  eom^anlAB  In  |h«  IndnAtrlas  coverad  by  "  P'ife^e'ft  Weekly/'  In  whLoh  Bh^pss  ]»ufllRA««  la 
b«ing  ouiTBiitty  tpanuMCtsd.  Ad^itiotiB  will  b«  inB.d«  tram  %im^  to  tlm*  ms  ocami-lon  r»qulr*ft,  wa  detira  Li  to  h^  undAPStDod  th*t  whllaour 
Sh&r«  Liflt  wm  fanftpally  b«  found  carracd.  wa  da  not  hold;  ounalvaa  raaponalbla  for  kb^  Iobb  or  Inoonvanlflno*  thmt  may  arlaa  fpom 
IMiaalbla  mticcurAclaii 


Stock  Exchange  Settung  Days. — Settling  days  on  the  Stock  Exchange  are  aa  follows  : — 
Consols:  April  5th,  General  Settlemente  :  March  16th,  30th,  April  13th,  Bank  Rate,  April  2l3t,  1904.  3  per  cent. 


1,— ENGINEERING,     IRON,     AND     STEEL 
COMPANIES. 


10,000 
8,210,000 

W,970 
UfiOO^OOO 


lOOjOOO 

90,000 


£250,000 
150,000 
50,000 
83,884 

^600.000 

60,000 

£806,000 

900,000 

800,000 

jaoo,ooo 

1,1889.700 

1,960.900 

U60.000 

690,000 
Ti«000 
l£4,6O0 


490,000 

70,000 

£250.000 

100,000 
S7  0S1 
4Q,83» 
7C,O00 

4400,000 
900,000 

SSO,000 

800,000 

4,791 

09,754 
9O.^iS0 
5,000 
1«,748 
36,000 

iS50,€00 
.9,000 


■     196,000 

t    ^*ooo 

10.000 

£160.000 

16,800 

9^000 

96S,000 

944/100 

11360,500 
18^X10 
!I60,000 
90,000 
80,000 

>|0B,n6 
«,ooi 
es,ooo 

1S,000 

80,000 


6 

1 

£ 
100 
100 

1 
1 
5 

1 
Silt 

n 

100^ 

10 
8tk 

1 

1 
8tk 

I 

I 

1 

1 

to 

G 

6 

1 

& 
Stk 
10 
10 
10 

1 

1 
Stk 

fi 

1 
1 

la 

13 
10 
10 
Btk 
10 

8tk 
10 


6,000  I    10 


S 
B 
10 

81k 
10 

to 

1 

5 
Bik 

6 

1 
10 

6 

1 
10 

6 

1 

S 
10 


6% 

8/- 
3/6 

3/. 

ifn 

Tfcd. 

8/- 

68d. 
*i% 

6/- 
^6 


t/- 
4% 
1/' 
Md. 
4% 
6d. 

f^ 

6d. 

6/- 
S/6 

1/6 

a/6 

4% 
7/6 
10/- 

^^ 


19/. 
8/- 

til 


«% 
8/- 
1/6 

*% 

7% 
1/- 

a/6 
1/- 

4/6 

a/. 

1/6 

f 

6/- 


Alldaye  d  On  ions  Pneamatio  E|ifj< 

neering,  Ltti, 

Do.    Ciun.  Fret.  B  per  oenl.    . . 

Aimstrong  (Sir  W^  Q.j,  Whit  worth 

ftnci  Co.,  Ltd. 

Do.  4%  Cum,  Pref . . 

Do.  4%  lit  Mort.  Dbi.  Rd. 

Aral  in  g  and  Porter,  Ltd.,  il%  Beg. 

Mt.  Debs.  Red 

Babcock  mid  Wilcoi.  Ijtd,,  Ord.    ,. 

Do.  „     6?o  Com.  Prel. 

B&ker  {Joseph)  and  Book,  Ltd.,  6% 

Ciini.  Pref.  .. 
Baldwins,  Ltd.,  54%  Gam.  Pref.    .  - 

Do.  let  Ml,  44%  Deb.  Bik.  Red. 
BHrrow  HsemntUe  Steel  Co.,  Ld,,0, 

Do,  do.        Cum  and.  Pre!. 

Eftyllsfl,  Jones  and  Ba3r1iBB,Ltdi.,6% 

Cum.  Pref.  Sharei 
Beard  mo  re  {Wm.)  &  Co.,  Ltd.,  4|% 

lat  MU  Debs.,  Red.,Bcrlp  &y%,  pd 
Bell  Brothers,  Ltd.,  Q%  Cum.  Prei, 

Do  4%  Deb.  StCHJk,  Red. 

Beyer,  Fa*cock  and  &>.,  Ltd.,  Ord. 

Do.  5^%  Cam  Pref. 

Do.  ii%  Red.  DL»b.  Stock 

Bolekow,  Vaugbui  »nd  Co.,  Ltd.,  O, 
Nob.  I  1,629,760 

Do.  N08.  1,6^},  101.8,500,000 

Brown  {John)  and  Co.,  Liim.,Ord,, 
Nob.  1-1,160,000 

Do.  Ord.,  NoH.  1,100,0014,760,000 

Do.        5%  Cum.  Pref.    .. 
Cammoll,  Laird  &  Co.,  Ltd.,  Ord 
EhJ.  6%  Cum.  Pre  J. 

Clayton  Jt  Shattbiwortb,  Lt<l.,  Ord. 

Do.      S'\j  Com.  Pref 

Do.  4%  l6t  Mort  Db.  Stk.  Rod 
Oonftett  1  rort  Co . ,  Lid,,  Ori3 , .  . .  | 
Croiraley,  Bros ,  Ld  ,  Ord.  40910/97370 

Do.        6%Ctim.  Prt'f 

Delta  Metal,  Ltd.  Shares      .. 
Dorman,  Long  Jr  Co.,  Ltd.   .. 

Do.    4%  1st  Mort.  Perp.  Deb. Stk, 
Dnnderland  Iron  Ore  Co.,  Ltd.,  6% 

Cuui.  Pref,  and  Particiimting. . 
Dnnlop  (Jamea)  A  Co.,  Ltd.,  Ord.. . 

Do,  6%  Cum.  Pref. 

Ebhw  V&Ie  Steel,  Iron  &  Coal  Co„ 
Ltd, 

Do.                do.                 do. 
ElHott'a  Mfltal,  Ltd 

Do.    Com.  Pref.  6% 

Do,    Dob.  4% 
Fajrfleld  Bhlpbnilding  <lt£ngng.Co., 
Ltd.,  6%  Cum.  Pref. 

Do.  ii%  Mort.  Deb.  Stk  .Red. 
Fleming!  FargUHon,  Ltd.  Ord  Nos 

1/9000..         ..        ..        ..        .. 

D&.  E%  Cum  Pref.  Kos.  MOlflBOOO 
FrRMr  A  Chalmerb,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref. 

Oallowaya,    Ltd.,  5"s>    Ciira.   Prof. 

iaOOl/28000   ..         

Do.  4%  Isl  Mort.  Deb  Red. . 
Qreenwood  k  Batley,  Ltd.,  Ord.  . . 

Do.    7%  Cum.  Pref. 
Qaest,  Keen  ±  Nettlufoldii,  Ltd.  Ord. 

Do.       6%  Cum.  Pref 

I        Do.        4%IrrGd.Mort.Deb.3lk 
G  wyn  n es.  Ltd, ,  6^%  C  u  in .  Pre f . 
Hadfield*BSt«el  f^'dry  Co.,  Ld.,  Ord. 

Do.        4i%  Cum.  Pref 

Hall  (J.  &  E.),  Ltd.  6'\,  Cum.  Pref.. . 
Harrej  United  Steel  Co,,  Ltd. 
Hawtbom.  Leslie  £  Co.,  Ltd.  Ord, 
Head,  Wrighlaon  &  Co.,  Ltd. 
Hill  (Richard)  &  Co.  (1^99)  Ld.,  Ord. 

Do.        G%  Cum.  Pref 

HorDtfb;  iRichard^Atsons,  Ld.,Ord, 


ina  —10s 
96  —  09 

lOl  —103 


1^1^  m 


ts* 


ENGINEERrNG,  lEON,  AND  BTfiEL  COMPANIES.— C<m*c^. 


Ainoiini 
Salroerlbvd. 


s 


LMt 


760,000 

95,000 

£360,000 

87,600 

49,687 

300,000 
60,000 
40,000 

900,000 

£800,000 

40,000 

310,000 
75,000 

£76,000 
91,943 
14J4B 
6,000 

78,000 

60,000 

£250,000 

1-29  ,OUU 

60,000 
70,000 
£400,000 
90,000 
6.'i,000 
13,000 

Sdo.ooo 

126,938 
78,063 


1 

10 
Stk 
10 
10 

1 

6 

8 

1 
Stk 
10 

1 

1 
Stk 

6 

6 
69i 


860,000 

£860,000 

8^,000 

976.000 

300,000 

£900,000 

£116.800 

£97,900 

950.000 

800,000 

£800,000 

49,500 

£125,240 

25,000 

36,000 

£950,000 

85,000 

65,000 

684,739 

538,845 

£240,000 

800,000 

£200,000 
£160,000 

10,000 

$608496900 

#360814100 

$162966000 

S.850,000 

760,000 

£760,000 

£1,260,000 

£1,000,000 

336,000 

600,000 

£300,000 

7,687 

800 

66,666 

66,666 

£340.641 

£160,000 


10 

6 

Stk 

6 

6 
10 
Stk 
6 
1 
6 
1 
6 
6 


Stk 

10 

1 

1 

Stk 

100 

100 

1 
1 

stk 
10 

Stk 

10 

10 

Stk 

10 

10 
1 

1 

Stk 
1 

100 
1 

10 
$100 
$100 
$1000 

1 

1 

Stk 

Btk 

100 

1 

1 

8tk 

6 

Stk 
6 
6 

Stk 
6tk 


6d. 

6/- 

6% 

% 

T 

6d. 


6% 
47/6 


6^- 
4% 
8/- 


3/- 

ay. 
U% 

12/. 
6d. 

^^ 

Jl 

7|d. 
44% 
2i% 
6% 

6/6 

4% 
9/' 
6/- 


6d. 


6/- 

%\ 

4% 


Stooka  and  Shar«a  marked 


Howard  St  Bnllongh,  Ltd.,  Ord, 
Do.    6%  Pref.  (Non -Com.) 
Do.    4%  Deb.  Stk.,  Red.  after  190€ 

Eynoch,  Ltd.     . .        

Do.    Cara.  Pref.  5% 
Lambert  Bros,,  Ltd.,  Ord.    . . 
Do.        r4%Cum.  Pref,  .. 
LeedM  Forge  Co, ,  7%  Com,  Pref.   . 
Lyvaght  (John),  Ltd.,  0%  Com.  PL 
Do      4i%  Itit  Mt.  Deb.  8tk.,  Red. 
Mather  A  Piatt,  Ld.,S%  Cum.  Prof,  1 

Measures  BroB,,  Ltd.,  Ord 

Do.     6§%  Cum.  Pref.      .. 

Do.    4i%  let  Mrt.  Db.  Btk.,Red, 

Muntx  Metal,  Ltd 

Do.    Pref.  6%  

Nantjglo  ar.d  Blainm  Iroa  Worki, 

Ltd.,  B%  Cum.  Pre!. 

N.  Brit.  Lo<3o.  Co..  Ltd.,  6%  Cm.  Pf. 

North-Bastem  Steel  Co.,  Ltd.,  Ord. 

Do.    4i%  lat  Mr t.  Db  8lk.,R«d. 

Pearaon  &  Knowk^s  Coal  and  Iron 

Co,,  Ltd.,  Ord., "  B  " 

Do.        6%  Com,  Prof,  »*  A"     . . 

Pease  &  Partners,  Ltd.,  Otd, 

Do.  4%  Perp.  Deb.  StCMjk  .. 
P6«blo8( Bruce)  &  Co..,Ld,,  6%  Cm.P. 
Pooley  (Henry)  A  Son.,  Ltd.,  Ord  . . 

Do,        5^%  Cum.  Pref.  . , 
Proj ect lie  Co .  ( 1902) ,  Ltd . ,  Ord.     . , 
Rhymnoy  Iron  Co.,  Ltd. 
Do.        New 

Do.       5%  Mort.  Deb.,  Red.    .. 

Biehardaotis,  Weitgartfa  ±  Co.,  Ltd., 

6%  Cam.  Pf.    . . 

Do.       44%  Pern.  D«h.  Stock  . . 

Ruaton,  Proctor  &  Oo. ,  Ltd*. . 

Scott  (Walter),  Ltd.,  Ord.     . . 

Do.  6%  Cum,  Pref.    . . 

Do.  4%Perp,Deb.  Stk. 

Bbelbon  Iron ,  Steet  and  Coal  Go.,Ld. 

l8t  Charge  5",,  Deba..  Red  . , 

Do.     6^*,,  3nd  Mort.  Deba.,  Red, 

South  Durhafn  Steel  ik  Iron,  Ltd.Or. 

Do.  fiXGnra.Pref... 

Do.        4^%  Per.  Deb.  Stock 

Steel  Co.  of  Scotland  Ord.  1/49500.. 

Do.        5%  Trust  Mort.  Deb.    ., 

Stephenson  (Itobert)  &  Co.,  Ltd., Or, 

Do,         6^%  Cum.  Pref,    . . 

Do.        4%  Perp.  Deb.  Stock; 

Slewarlja  A  Lloyds,  Ltd.,  Ord. 

Do.        6%  Cum.  Pref 

Swan,  Hunter  &  Wigham- 

Richardson,  Lim.  Ord. 
Do.    6%  Cum.  Pref. 
Do,    4i%  1st  Mort.  Deb, Stk.  Red  I 
Thamea  Iron  Worka,  Shipbuilding 
4  angmeoring  Co.,  Ltd., 5%  Cam.Pf  J 
Do.    4%Irredeem.latMort.Deb.l 
ThoraycroH  (John  I.)  &  Co.,  Ltd.     I 
GMb  Cum.  Pref.i 
Tylor  fJ.)  A  8oi»»,  Ltd.  5%  Cum, PL j 
United  Staten  Steel  Corp.  Com.Stk.l 
,        Do.  7*\,  Gum.  Pref.  Stoek 

Do .  IO-60i  r.  6%  S kg.  Fd  .G .  Bd« . 
IVickcre,  Sons  A  Maxim,  Ltd.  Ord.. 
,  Do.  5%  N on- Cum.  Pref. 
I  Do.  6%  Non-Cum.Pref.  8to<sk. 
I  Do.  4%  iBt. Mort. Deb.Stk. Red. 
I  Do.  44%  2nd  Mort.  Deba., Red, 
Weardale  Steel,  Ck>al  A  Coke, 
I  Ltd.,  Def.  Ord. 

Do.        6%  Cum.  Pr^f ,  Ord.      ..1 
Do.        4%  Perpetual  Deb.Stook 
Weldiesa  Steel  Tube,  Ltd.,  Cum. 
Pref.  ^ 
Do.       Mort.  Deb.  4^%    .. 

WLllaiia  &  Robinson,  Ord 

Do.       6%  Onm.  Pref 

Do,        4%1atMort.Deb.Stk.Red 
44%  lYorkaliirfl  Iron  &  Coal  Co.,  Ltd., 
i  i|%  let  Mort.  Deb.  Stk.  Red. 

*  are  quolod  ex-diridend. 
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$100  9^-9§» 
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100 
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n.  —  ELECTBICAL    MANUFACTUBING 
COMPANIES. 


PnHDl 

Axaoimt 

1 

DLvlv 

^ 

op- 

ggjjf 

10/NO  1 

1 

ftd. 

MUanoe  Else. Go.,  Ltd.  ft%  Crim.  Pf, 

1 

l_l* 

mm 

1 

7ld, 

AroB  Hiefl.  Met«f  Ltd., «%  Cnm.  Pt 

1 

ti 

mjm 

1 

old. 

Ben-aAibeitoiCo.,LEd,      ., 

1 

100,000 

ft 

47* 

BdilBh  loBolfttfld  &  H«Ubr  CftbiM 

100,000 

£ 

8^ 

Ltd.,Ord,       .. 
Do.  fi^V,  Caxo.  Pref* 

ft 

.t^ 

££00,000 

Stte 

^1% 

Do.  4|%latMort.D«b.atk.Rd. 

100 

■t^pOOt) 

Bbk 

Britis  h  Thomson  ■  Ho  ii  b  ton  Ck> . ,  L  td . , 

4^%  Iflt  Mort.  Deb,  Sth.  R«d. ,. 

100 

m  -101' 

4iNi,oaa 

G 

«/- 

Britifth  \Vestit)ghou*i»  fikctfio  bnd 

MiiDUffcO.  Co.,  Lid,,  ?%  Prof.  .. 

& 

AJ-2JI 

Mi%m 

Stk 

4% 

Do.       i%  Mort .  Dab.  »lk.  H$d . , , 

100 

91 -«» 

106.781 

ie»,ooo 

i  1 

a'^^ 

Do.      e%f«l    ..       ..       ,. 

a 
a 

.l=ll 

£mjm 

dik 

lg%  ' 

Do.       ^%  Perp  I  Bt  Dflb.  S  ik, . . 

100 

Bi-116- 

Mi^jaaa 

Bbk 

^1% 

Do.        4A%Ptrp.  ^nd  Dob.  Stk. 
Calleiider^i  C»bk  A  Cona  to.L  td.  Ord . 

100 

If -ai 

?6,OO0 

fi 

i/* 

^ 

'lit* 

106  -iS 

10,000 

u 

2/fl 

Do.    6%Cum,Prftf 

£ 

JOOOvOOO 

Btk 

44% 

Do.    4i%lstMort.Deb,etk.Ili9d. 

lOO 

86.000 

g 

l/a    Crompton  rft  Co.,  Ltd.., 

3 

Itol' 

£100,000 

^ 

6%          Do.       5%  lat  Md^l  Eeg.  Dfibe. 

100 

^,000 

ft 
5 

10/-  iDick,  KerrA  Co.,  Ltd..  Ord. 
ay-           Do.      (i%  Cum.  Prflf.     . . 

« 
fi 

r  ^ 

Mmaxm 

Stk 

«%  !        Do,      4i%  Dob.  Htock,  Red.    . . 
ISl     Dcraltoii  i<:  Co.,  Ltd.,  ,'i%  Cum.  Pref. 

100 

lOfl  -101 

aaa^ssi 

1 

I 

ii-  If 

los  --loe 

MSS^M^ 

atk 

*%J       Do,    lstMort,4%Irefl.D«h.9tk, 
1/6   'Ediion  and  SiVAn  Ubitad  E]i?oiH? 

100 

.    99,901 

6 

<                  LiKht,  Ltd..  '*  A  ■'  BhArei 

Nob.  1-99,001 

e 

.^li 

it.m 

ft 

im 

Do.    "A  "  aharei  Nos.Ol-OH,  l^a 

fi 

mmm 

Sik 

Do.    4%  Deb,  atook  Ued- 

100 

T7-fia 

Mmjm 

a«k 

Do.    b%  Seoond  Deb.  E  ik.  R^d. 

100 

TB  — 84 

iia^too 

a 

1/7| 

EleotrJo  OonfttruGtion  Co..  Ltd.     .. 

a 

i^JI 

81,W 

3 

a/ft 

Do.    7%  CumuJiitiire  Pr«f,      ., 

a 

jOOO,000 

Bik 

4% 

Do.    4%PeTp.t8tMt,DBb.8tk, 
Evered  End  Co.,  Ltd. , . 

lOO 

OT-9fl 

\0M% 

10 

7/ft 

10 

IS"  Ifi 

£100,000 

B»k 

5% 

F«rr*ntl,  Ltd.,  5%  lit  Mort.  D*b. 

8took,  ftftd... 

100 

SO"  96 

115,000 

10 

5^ 

am.    Blect.    Co.  (1000?.  Ltd.,  &% 

,                                            Cum.  Pref, 

10 

94-10 

£300,000 

Btk 

4% 

1       Do,    i%  Ut.  Ut.  D«b.  fitk.,Red. 

Hanlej'iiW.T,}  Telegraph  Worki 

Co.,  Ltd.,  Of d. 

100 

»l-« 

80,000 

0 

«/- 

6 

ia|  ^la 
3-  fti- 

afi,coo 

s 

1/8 

Bo.       4|%  Com.  Pref,  . . 

Do.       4l%  MS.  Dflb.  Stk.  R«d. 

fi 

JWOQO 

81k 

1? 

100 

loa-ui- 

fio,ooa 

10 

TelepfAph  Works  Go.,  Ltd., 

10 

10  -  n 

JSOOtOOO 

100 

«% 

Do.       Isl  Mon.  Deb.  Red.    . . 

100 

100  —im 

7,600 

10 

Pftrfc«,Tho<„Ltd.     .. 

1    10 

61-    7 

100,000 

1 

i% 

Boolt  (Emal)  A  Mountun,  Ld,,Ord. 
IT^IegTft^h  Conalrnction  nitd  MgLs- 

I 

16/--Ifljfi 

OT,sao 

19 

nj. 

(                              toDBJiofi  Co.,  Ltd. 

la 

35-37 

£100^ 

100 

L4%. 

Do.       4%  Deb,  Bondi  . . 

100 

m-iiH 

ELBCTBIC    TRACTION.—Contd. 


m.- 

ELECTRIC    TRACTION 

Prwui 
Amount 

t 

LMt 

Divi- 

Name.                                Pa*'* 

Closing 
Price.! 

£ 

dend. 

ISOjDOD  ' 

5 

m 

ADglo-AfeBntioe  Trmma  Co.,  Tjd.,Dr. 
Do.                 5%  Com  P«. 

ft 

i 

3=§l 

Btk 

0% 

Do.                  Fermuioiil 

6%  Debentuf*  Stook,  1888   - . 

100 

140-148 

flOtOOO 

10 

6/- 

BATcelonft  TrtLm  »  Co. ,  Ltd . ,  Ord .    . . 

10 

IJi—  l^ 

10,000 

10 

6/- 

Bo.           fr^f^.Citm  PLBtauiM 

10 

9-1? 

£i0.aoo 

100 

&% 

Do,           6%  Dcbft,,  Red.  . . 

100 

»  -lOi 

£1{»1«A^ 

Btk 

H% 

Do.           4A%Red.Deb,Stk, 

100 

90-100 

76,eoe 

1 

^th  ElM.Ti'MJifi,  Ld.,  Pf .  Ot. 

1 

u-ti 

6i.8»4 

1 

a<4JM 

Do.           B%Ctiiii,Pr        ,,' 
&ri«b«ZLi3  BlecsiriO  t^fmni  InTe«tTa«iitl 

1 

njm 

§ 

^TR,000 

A 

a/fi 

Co.,  Ltd,,  Ord.  .. 
Do.           ft%  Cum.  Pf . 

ft 

^11 

£4^.000 

Btk 

8? 

Do.    4|^tttDeb.8tk.,Rdd. 
Brit.  ColimibiaMlefl-  Rb,  Co.,lild„ 

Def.  Ord.  Stock      .. 

100 

oT^es 

£100,000 

Btk 

100 

loa^ioft 

J. 

pTel.OTd.Stook     .,        ., 

100 

lOO-lOfl 

lajaoi 

iO 

BHt,  Eleotrjc  TmcUoB,  Ltd.,  Ord, 

10 

J=3 

ise,m 

10 

«/- 

Do.       0%  Cum.  Prqf.  ,. 

10 

£1,000,000 

BOe 

i& 

Do.       6%  Pftrp.  Dab,  8tk.       . , 

100 

jafiCMMM) 

Btk 

Do.       4%  Slid  Deb.  titk.  Hod. , 

100 

in  -90 

100,000 

6 

Boanofi  Ajfm  ±  Bel^tftiio  Ba»atrte 

TT»m«,  Ltd,,  Ofd, 

ft 

ai^  4 

IS'SSt 

ft 

8/- 

Do.       "A*-e%CimPr«f,     ,. 

« 

tsj 

iW,000 

ft 

W- 

Do.       "B**         do. 

8 

jaOOvOQOl   Btk 

£aaD,ooo  I  100 


loa.sAe 

^BflO,OO0 

4iM,000 

40,000 


ft 

gtk 
1 
ft 


£aoo,ooo 

£130,000 

100 
Btk 

it 

00,000 

10 

0/. 

mm 
ao,ooo 

10 

9 

^ 

£150,000 
136.000 

Btk 
10 

% 

£i,oai,ooo 

£GO,0Q0 

Btk 

Btk 

It 

aiLoie 

600,000 

Jiao,^ 

1 
1 

Btk 
ft 

110,92a        B 
£150,000     100 

£i9e,aoo    Btk 
ai.aoD  I   10 

114,600       10 
£2aOODO      Btk 


5%    fBaenoa  AyrcB  Eleo.  Trami  Co.  (19011 

Ll^.,  6%  Db.  atk..  Red. 

0%     Buenos  Ajrfii  Od.  Nat.,  Ltd.,  0% 

!■£  D«b,  Bds. 

S/-     CftlcDita  TrmmvKfi  Co.,  Led. 

44%  i       Do,        14%  lit  Deb.  Btk.  Red. 

ttd.   O&pe  Eleotrio  TrmmwAji.  Ltd.      . . 


syfi 


.?^i 


10/' 
ft/- 


City  of  Birmingham  Trama  CQ.,Ltd. 

6  %Cuim.  Pi-eL 

Do.        4%  lat  Mort.  Deba.  ,, 

Colombo  Elec!.  Tram.  &  Lijbt.  Co.^ 

Ltd.,  5%  iBt  Mort.  Deb.  Stk.  Red. 

Dublin  iJaitfld  Ttwn*.  Co.  (1896), 

Ltd.,  Ord.     .. 

Do,    «%Prter... 

Ifle  of  Tbanet  EJcc.  Trsini.  «jBd 

Light.  Co.,  Ltd.,  6%  Cam.  FteJ. 

Do.    4%  Deb. Stock,. 

London  United  Trams,  {!««),  LW,, 

6%i;um.FreL   ,. 

Do.    4%  l8t  Mort.  Deb.  Stk.  Red. 

M&di&i  Elodtrif]  Tnuni  (IQOI),  Ltd., 

&%  Veb  Stock,  Red.      ,. 
MetropoUtan  Elee.Tr&mi,  Ltd.,  Def. 
Do,  fi%Cijm,Pna(.,. 

Do,  4|-%  Deb.  Slook,  Bed. 

New  General  Trmction   Co.,  Ltd., 

6%CBni.  Pi-ef. 

NorHi  Metropolitan  Triunwajs  Do. . 

Do.  ^i%  Man.  Debi. 

Perth  Electric  Trams,  Ltd.  (W^.l 

S%  1st  Mort  .Deb.  Stook .  Red . . 

Potterlflfl  Eleo.Traction  Co.,  Ld..Or. 

Do.  6%Com,PJfef,     .,!     — 

Bo.  44%Deb.8lk.3ed.*  iOO 


100      M 


'11 

100    1 

1 

tot 

8 

100 

.# 

100     101 

10 

10 

^ 

.4 

8 

10 
100 

^ 

100 

1 
I 

100 
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J 

s 

8 
100 

J 

100 
10 
10 

too 

i 

ml 

IV.— ELECTRIC   LIGHTING  AND   POWBI 


7|«00 

7.ft00 

7,600 
£70,000 

11,000 
£60,000 

a7,ft07 

ia,4Ba 

60,000 

£-jH8.7aa 

70,000 

Ba,ooo 

£350,000 
41,486 

£160,000 
70,586 


£400.000 


40,000 

30,000 

£400,000 

70,000 

70,(xn 

£900,000 


10 

10 

10 
Btk 

6 
Btk 

6 

6 

ft 

Btk 


& 
Btk 
6 
Stk 
10 
10 
Btk 
Stk 
10 

10 
Btk 
G 
8 
Bik 
8ik 


10,000         5 
£O0.OUO     Bik 

16,000 

1S,000 
£IK»,000 


ISO,QOO 

ai,ooe 


LMit 


18/^ 

m 
3/- 


4% 

m 

T 
«/- 

4f 
8/^ 

a/- 
44% 

8/6 
44% 


?/- 


2 


BonrDemontb  A  Pools  Eloo.Ssp.QOw, 
Ltd.,M.    ,. 

Do.       4|%  Cttm.  Pj«r* 

Do.        6%  Gum.  Second  Pf,     ,,. 

Do.       44%  Deb.  Slock  Red     ,. 

BrQitilej(Keni)Elee.Lt.  A  Pr.  CO,Ld 

Do.      do.    4§%UlD«b.Btk.Red. 

BromptonilKenfliD(^ton  Ele^^.Snppljr 

Co,  Ltd.  Ord.      .. 

Do.       7%  Com.  Prof.  Bharos , . 

CaLeutta  Elee.Bup.  Cor.  Ltd., Ord.. 

Oeotral  Elec.  Bnp.Co.,  Lid,,  4%  Qna.: 

Dab.  Stk,    .. 

Charing  Crofta  ^  Striuid  HIeo.  Sup. 

Corp.,  Lid,,  Ord.,. 

Do.  do.    44%  Cum.  Prer.. . 

Do.  do.    4%Deb.Slk.Red. 

CheUea  Eleo.  S|>lf .  Co.,  Ltd.,  Ord. 

Do.       do.    44%  Deb.  Stk.,  Red 

Cilyof  LotidoQ  Ef.Lsht*f.CQ„Ld,.0. 

Do,      6%  Cum.  Pref .  . , 

Do.      6'>(,  Deb,  Stk,,  Red      , . 

Do.       4^ 'n  tod  De b.  Stk. ,  Rod 

Conntyot  Loit  dion  Eleo .  SuppljCo., 

Ltd.,  Ofd. 

Do.        6%  Cam.  Pref.    .. 

Do.       4|%  Deb.  Stk.,  R«d.    .. 

Edmund^ou'i  fileo.  Cor.  Ltd,,  Ofd. 

Do.        ft%  Cum.  Pret.    . .        .J 

Do.        4*  :^>  1  St  VI  o  r  t.  Db .  Btk.Re^ 

Eleotrio  Ligfiling  &  Traction  Co.  of; 

AaitTalia,  Ltd.  &%  Deb.  Btk.  Red, 

Folkestone  JUlee,  Bupplt  Co.,Ld„  O- 

Do.       4|%lft  beb.Stk.,  Bed. 

Havana  EleetTJo  i  ^  Co, ,  Ltd. , . 

Hove  Eteo,  LiffhtuiEf  Co.,  Ltd.,Ord.i 

Isle  ot  Wifbl  Klectrie  I^ffat  ft  Pow»t 

Co.,  LLd.41'^^  Deb.Bioek,Red, 

^algoorlle  Electric  Pover  A  Llcbt- 

I  inff  Cotp,  Ltd,,  0%  Ciim.  Pl»L 

[Kenainffton,  and  Enichlabridic  £l«e- 

trio  Lifbttnf  Co.,  Ltd,,  Ord. 


Stooki  and  Sham  maikod  *  an  quoted  az-diTidend. 
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100 
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100 
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100 
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10 
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100 
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m,ooa 
icNMm 

—  -^     Stk 

Btk 


G 
Btk 
IQ 


£ssaooo 


J90,ODO 


4Q.0O0 


#160,000 
IS^OOO 

JSO,Q00 

6K.0O0 
1001.000 


39^000 

£200,000 

110,000 


28,U1         6    J 


10 
100 

5 
Btk 
lOO 


5 
Sik 

6 

Stk 
G 
I 

1 
Btk 

5 

S 

8tk 

5 


Kcnamgion  &nd  KaiKhtflbridgftBlec- 

trio  Ligbiing  Co.,  Led.^  and  the| 

KoUing  HOI  Electric  Ligliting,' 

Go,,  Ltd,,  4%  Deb.  Stock,  Red.; 

LoDtlon  Elec.  Supply  Ck)rp.,Lid.,Ord, 

Do.    6%  Pref.      . , 

Do.    4%  1st  Mort.Db.8tk. ,  Red. 

MeirapoUtan  Elec*  Bup.  Co.,Ld,  ,0r. 

Do.    4*%  Cum.  Pre!.    .. 

Do.    4(%  lit  MorUDb.Bk..R«d. 

Do,    dS%Mon.D«b.Sbk,,Red. 

Mtdl*.nd  Blflo,  Goip.  for  Power  Dis- 

tf  Cbtttion.  Ijd.,A%  lit  Mort^Deb, 

NoUiitg  HiLI  Eleo,  dto,  Oo.  Lt{].Oc^« 

Do.         i%  I  at  Mori.  Debs.     . . 

Oxford  Electrio  Oo,  Ltd.,  Or  J. 

Do.       i%  DebcDture  Stk,  Red, 
ftoy&l  El«c.  Co.  (ol  Montm&l) 


H%  »0-yr.  1st  Mon.Oeb 
81.  Jftmet'  ft  P«U  Mall  Ele«. 

LJie;ht  Co.,  Ltd.  Ord. 
Do.  7%Prijf... 

Do.  8^%  Debon .  S  took ,  Red 

8iiiitba0ld  Ma^rkotB  Ele^i.  Supply 
Co„Lbd.Ord 
Do.       4%  Debenture  Stk.  Red. 
South  London  Bleo.  Snp,  Co.,Ltd,0. 
Bontb  Metropolitjui  Elcc   Li^bt 

ft  Power  Co.,  Ltd*  Ord. 
Do.  7%Cum.  Pref.  .. 
Do,  44%  lat  D«b.  Stock  Rad. 
I  Urban  Electric  Bupply  Oo,,  Ltd.,  O. 
;  Do.  (J%  Cnuj  Pref.  .. 
'  Do ,  4^%  1  Bt  &f  ort.  Deb.Btk .  Red 
'WaattolaBter  Illeo.  Supply  Corp, 

Ltd.,  Ord 
Do.       5%aani.  Prer 
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100 
10 

100 
100 

1€0 

10 

100 
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100 

100 
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100 

5 
100 
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100 

100 


lOS  ^104 

n-r 

OB  -100 
18f-  10i 

m  —111 
m  -m 

07  -100 
14i-  16 
103  —104 

m  —100 
100  —10a 


sr 


I 


08  -h 
41"    4| 

107  -110 

Si-  4 

105  —101 


v.— TELEGRAPH  &   TELEPHONE  COMPANIES. 


Afiboant 
B«tMArltwd. 


£S4»800 

35,000 

J763,680 

jKS,11M10 

^a,nMio 

44,000 


J 


DiTl- 

d«aA. 


ClOBtDg 


ll«9Qa,8G6 
16,000 
6,000 
«,000 

£90.000 

00,710 

£85,aOO 

£900,000 
£100.000 

100.000 

£609.400 
11,000,000 
£i,000,000 
£1380,814 

aso,ooo 

B 

£68.700 

:i7,000 

ta.«80 

ll,J»8,Bafl 

f  1,1^66  6S7 

S6O.O00 

n,ooo,ooo 

179^8 

50,000 
£100*000 

U,B30 
iS,0O0 
40,000 
£179,047 
U,000 

£ao»oos 


lOQ 

10 
Stk 
Stk 
Stk 
« 

tioo 

Stk 
10 
10 

60 
flO 
100 

100 

is 

10 

Stk 
Bik 
Stk 
Stk 
10 

100 

35 
I 
Btk 
Stk 
& 
Stk 
Stk 

1  I 

100 

9  I 

Stk 

10    ; 

^  I 
100 


*% 


n/6 
as/- 

^h 

ri 

4% 

fi/- 

10/. 

a/- 

5/. 

*% 

m 


17/6 
4% 

6/- 

ia/6 

'Id. 

fl% 

m 
H% 

i% 

7*d. 

7Sd. 

1% 

4/- 

a/- 

m 
*% 

*t 


100 

10 

100 

100 

100 

6 

$100 

100 

10 

10 

5 

fi 

DO 

ao 

100 
100 


AiriMn  Dir««t  Tel.  Co.,  I*d., 4%  Ml, 

Debs.  tSeriei  A},  R«d,     . . 
Am&xGn  TeteKT^-pl!  Co.,  L^.. . 
Anglo- Amerlcnu Tel.  Co..  Ltd,,  Ord. 
Do.  e.'n  Preforred  OrdJnijrj 

Do.  Deferred  Ordinary     .. 

Cbili  Telephone  Co..  Ltd.    . . 
Cotnuieraial  Cable  Co.,  Capital  Stk. 
Do,  SSert.  500«yr  4%  Deb.  Stk. , Red. 
Caba  8obn)«rine  T«l.  Co, ,  Ld.,  Ord . 

Do.        10%  Preference  . . 
Dlrecl  Spatiiab  Telcffraph  Co.,  Ord. 
10^  Cum.  PreferencQ 
Do.        4J'*,  Debs.-- 
Di reo t  U.S.  Cable  Co. ,  Ltd . . . 
Direct  West  Indm  Cable  Co.,  Ltd., 
4A%  Reg.  Debi. 
East.  Jk  8.  African,  Ld..4%  ML  Db4. 
Do,    4%  R^.  Mt.  Dba.  (Mauriilua 

Subsidy)..     3S 
Kaj^tern  Exteasion^  Austral aai a  and 

China,  Ltd...      10 

Do.    4%  Mort.  Deb,  titk.,  Perp.    100 

Siaatera  Tele.  Co.,  Ltd,,  Ord.         . .    100 

Do,        a  %  Pref.  , .         .100 

Do-        4%  Mort.  Deb,    . .         . .    100 

Great  rforCberu  Telegraph  Co., Ltd., 

1,Q^  llopcDliageu)    . .      10 
Hifcllfax  ftQd  Bermudaa  Cable  Co., 

Ltd..  4^%  lat.  M  irt.  Debs.  Red.  100 
Indo-Etir  JVeanTelie.l'cLid.  ..  ^ 
Mon te  V j deo  Telephone  Co . , Ltd.,0.  1 
National  Telephone  Co.,  Ltd.,  Pref.  100 
Do.  Deterred  .,  ..  .J  lOO 
Do.  B%  Non-Cum.  Srd  Prel.  6 
Do.  ^%  Deb.  Stk.,  Red.  . .  100 
Do.       4%       do,       tlo.  ..    100 

Orlent&l  Tetupbone  &  Eleo.  Co.,Ltd.h      1 
Do.       0%  Cum.  Pref.     . .        . .       I 
PaoiHc  &  Europe  an  Tel.  4%  Guar. 

DebslRed.,.    l€0 
Reuter's  Telegram  Co.,  Ltd.  . ,       S 

UnUed  River  Plate  Tdep.  Co..  litd.  6 
Do,  5To  Cum,  Pref.  . .  . .  5 
Do.  0%  D*ib.  Stock,  Red.  . .  100 
W,  African  Telegraph  Co, .  Ltd.  . .  10 
Weat  Coast  of  America,  LLd.  ..       S^ 

Do,    4%  Deb.  Guar,  by  W«it.Tel.   100 


99  "loa 

^-  n 

m  -  «2 

107  -100 

170  -l5S 
96  —W 

17  —  18 
»|-8| 
8—84 

ioo^ioa% 
11  —114 

99  —101 
100— lOi 

101-108% 

H  —  14| 
101  -lOb 
140  -143 

S9  -  91 
106  -lOB 

aoj-aij 
100— loa 

46  —  4S 

iH-iiS* 

106— loe 

101  —100 

m  —101 

r^ 

*  — d 

106-^lOtt 

99  —  ill 


88.921 

10 

»4,«ea 

10 

4,689 

10 

£80.000 

100 

907,930 

10 

£7fi,000 

100 

fll8,9ifi 

Stk 

0d.  |WJndia&PftnimaTelesr.Co„Ld.,Of. 

6/-  Do.       fl%  Obto.  lat.  Pref. 

6f  Do.        6%  Gtmi.  and  Pref. 

6%  Do.       6%  Deb.     .. 

3/'  Western  Telegraph  Co.,  Ltd, 

fi%  I        Uo.     &%  Debs.,  3nd  Series,  1906 

4%  I        Do.     4%  Deb,  Stock,  Red, 


10 
10 
10 
100 
10 
100 
100 


4"    1 

9-94 
Pi  H 
103  —104 
13i-  14 
101  -103 
lOa  —104 


VI.— SHIPPING    COMPANIES, 


Pr«Mat 

Amounl 

Sabaoribed. 


sa,£oo 

£325,000 
£671,000 

40,000 

£600.000 
£750.000 

60,000 

40,000 
£481,430 

i,aoo.ooo 

£150,000 
5S,000 
40,000 

£200.000 
141,500 

£1.160,€00 

£1,100,000 
15,000 
09,075 

89,075 
141,841 


94,000  I     10 
£1,OOSJ@SH      Stk 


10 


81k 

Btk 


10 


Stk 
Stk 


90 
Stk 

1 

? 

Stk 

5 

6 
Stk 
10 

Stk 

Stk 

100 

S 

5 

10 


LMt 


S/0 


5/A 

H% 

Od. 
4/7^ 

*% 

3/9 
4*% 

6% 

19% 
30/' 

a/fl 

m 

m 
4% 


Fald 


Anchor  Line  tHenderion  Bros.), 
Ltd.,  54%  Cum.  Pref. 
Do,  44%  Red.  1st  Mort.  Deb. Stk. 
British  it  African  Stm.  Nav,  (1900j 
Ltd.,  -tiX,  lit  Mort.  Deb.  Stk..  Red. 
Bucknall  Steamship  Lines.  Ltd., 

SfX  Cum.  Pref. I 

Do.        4§%  im  Mort.  Deb.  BIk. 

Clan  LtneSte&mem,  Ltd.,  4 §%  Deb. 

Stk.  Red. 
Onnard  Steam  Ship  Co.,  Ltd., 

Noa.  1-60,000, 
Do.  Noa.  00,001-100,000 

Elder  Dempater  Shippiag,  Ltd.,4|% 
iBt  Mort.  Dob,  Stk,     . . 
Furueas,  Withy  *  Co.,  Ltd,,  Ord.. . 
Gen. Steam  Navigation  Co.,  Ld., Ord. 
Do.    Non-Cnm.  0%  Pref,  . . 
Do,    4%  let  Mort.  Deb.  Stk.  Red. 
HonJder  Line,  Ltd  „  Ord.      , . 
Do.    64%  Cum.  Pref. 
Do.    4l%  lat  Mt,  Deb.  Stk.  Red. 
Leyland  (Fredk,),AGo..  (19Q0),Ltd,, 
6%  Cum,  Pref.     . . 
Peninsular  and  Oriental  Steam  Nar. 
Co.,5%  Cnm.  Pref.  .. 
Ehx       do.       Deferred 
Royal  Mail  Steam  Packet  Oo.  Ord. . 
Shaw,  Sarjll  ft  Albion,  Ltd.,  5% 

Com.  '*  A  "  Prtf. . 

Do.       *'B*'Ord 

Union  Castle  Mail  Steamship 

Co.,  i^Bd.,  OnL, 
Do.        41%  Cam.  Pref... 
Do.       4%  Debentu  re  Stk. , Red . 
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100 
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100 

90 
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100 
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100 
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100 
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100 
100 
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6 
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8i^    0 
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93-96 

6—    64 
74  ^Tf 

m  —100 

m-  iij 
6—04 

101  —108 

""    101 
a 
,      H 

88  —  98 
6i       H 

ISO  -183 
129  ^295 

»S-1(4 
99  — lOl 
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Vn.— MISCELLANEOUS    COMPANIES. 


60.000 

£750,000 

12,S00 

10,000 

1B3»5B8 

66,462 
136,000 
135,000 


Pakl 


1 
Btk 
10 
10 

1 

1 

1 
I 


9fld.  |Chadburn*B(Ship»Tele.  Ltd.,Ord...J      l 
5%  lOeneral  Hydraulic  Power  Co.,  Ltd.!  100 

10/<    1  Oak ey  ( Job n)  and  Sons .  Ltd . ,  Ord . .     10 
6/-     1        X>o.  do.         6%Com.  Pf.     10 

O'Ad.   Power  Gas  Corp.,  Ltd.,  Ord.,  Noi. 

66,4€3'960 ..[15/- 

8'4d.  Do,  do.  No».l»l,4«2l      1 

6d.   Wajgood  (R.)  «  Co.,  Ltd.,  Ord.     ..|      I 

7|d.  Do.  6%  Cum.  Pref.       ...       1 


RAILWAY  CABRUGE  &  WAGON  COMPANIES, 


Amaiiitit 


10,000 

S,7S9 
10,000 
3(^111 

44,880 

14,507 

4,150 

781,808 

164,988 
385,000 
90,000 


10 

7^ 

10 

«/'   i 

10 

6/- 

7 

V'  1 

7 

m 

10 

m 

10 

I 

%. 

I 

od. 

1 

90 

^- 

Blrm.  Railway-Car.  &  Wagon,  L., 

M0,000 

Do.        Second  Isaue  1-8,739 .... 

Do.        Cum.  Pref,  6%  MO.OOO. . 

Glouoeater  Rail.-Car  &  Wagon,  Ld., 

A,  1-29>S61  *  49,751  50.000 

Do.     B,  99^i-49,730,  50,001^79,000 

Lanoasbire  Wagon,  Ord.      . . 

Do,  d^. 

Metropolitan    Amalgamated    RaQ.- 

Carriage  &  Wagon,  Ld„  1-784,808 

Do.    Cum,  A  Pref.  5%  1-164,288 

Do.    Cnm.  B  Pref,  6%  1-485,000 

Midland  Raii.-Car.dt  Wagon,  Li., 

1-90,000 


Gloatng 
Pricw. 


20i— aii* 

lfl-l3« 

4  -44 

lOi-    10  J 
41  -4^/ 

38/6—94^0 

19  -m 


I 


Stcoks  and  Shares  marked  *  are  {|uoted  ex-dividend. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKE2X     RESPORX. 

Wednesday^  March  is/,  1905. 

COPPER  has  ftjl filled  the  prediction  made  in  tiiis 
column  by  rising  to  a  higlier  \^lue.  American 
advices  have  been  very  strong,  and  tiave  materially 
assisted  the  advance  in  values.  It  is  understood  that 
consumers  have  allowed  their  5tock3  to  mn  down  to  a 
low  level,  and  if  the  market  were  subjected  to  maiiipula 
tion  copper  might  easily  be  put  to  ^70*  The  statement  is 
made  that  the  Rio  Tinto  Company  is  sold  out  for  im- 
mediate delivery,  but  with  reckoning  this  a  bull  point  it 
must  not  be  overlooked  that  a  good  deal  ot  copper  is 
only  held  by  speculators.  Manufacturers  are,  however, 
fairly  busy,  and  a  survey  of  the  whole  position  suggests 
the  probability  that  we  shall  see  a  rising  market  for 
copper  in  the  immediate  future.  The  tone  remains 
steady. 

Tin  has  risen  in  sympathy  with  the  advance  in  the 
price  of  the  sister  mctal^  the  strength  of  copper  having 
induced  bear  repurchaser.  There  has  been  a  certain 
amount  of  bear  pressure  for  forward  delivery,  but  spot 
tin  has  fallen  away,  owing  to  free  offerings  of  metal,  this, 
in  its  turn,  causing  a  shrinkage  in  the  backwardation 
for  three  months'  delivery.  The  position  is  interesting. 
Mcrton  and  Company's  report  points  out  that  statistics  at 
the  end  of  the  month  are  expected  to  show  a  substantial 
decrease,  while  the  Straits  show  little  inclination  for  busi- 
ness at  the  present  range  of  prices.  The  market  looks 
like  going  higher. 

The  market  for  lead  also  shows  improvement,  some 
good  buying  having  been  witnessed,  with  the  result  of 
temporarily  clearing  supplies*  The  latest  tendency, 
however,  is  towards  an  easier  market,  the  quotation sl>cing^ 
soft  foreign  £12  5s. »  and  English  £1%  12s.  6d, 

Spelter  has  had  a  sharp  fluctuation.  The  price  rose  on 
orders  from  consumers,  but  the  demand  was  freely  met 
at  the  higher  level,  and   finally  prices  reacted   sharply. 

The  activity  in  other  markets  has  been  reflected  on  the 
pig-iron  exchanges,  and  a  large  specukitive  business  has 
been  transacted,  Middlesbrough  iron  has  been  strong 
on  good  American  advices,  and  quolations  at  the  close 
were  48s  8d.  cash,  and  48s.  i  id.  one  month.  Larger 
shipments  of  Cleveland  iron  to  Scotland  are  to  be  noted. 


IRON,    STEEL, 
IRON,  <Sco. 


SCOTI.AND. 

Messrs,  David  Oolville  and  Sons,  Ixtd.,  Dalzell 
SteeL  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal  : — 

Steel:  £>  b. 

Siemena'  Steel  Plates,  Marine  Boiler  Quality  .....,,,  6  15 

»,       Land         e  17 

Ship  Quaht J  Plates 5  17 

Siemens'  Steel  Bars,  Boiler  Quality 6  17 

,,    Ship          , 6  7 

„    JLngles 5  7 

Manufactured  Iron : 

Bars— Balzell  ,. , 6    3 

,»      Best   , ,...„ e  la 

,»    Horseshoe ^ 6  12 

„       Angle.. 6     2 

„      Beet  Angle 0  12 

„      Beat  Best „,,  7    2 

„      ExtraBeet    , 7  12 

Ufluaf  terms  and  extras.  Special  rates  for  delivery  in  England 
and  export.     Tbe  above  prices  snfaject  to  alteration  without  notioe, 

Tlie  01asg:ow  Iron  and  Steel  Co.,  Ltd., Wishai?r, 

quote  as  ander  (prices  are  lielivered  Ghyigottr  or  equal} :— 

\U  ^    ^'  ^* 

Steel  An^ea  (Glasgow  ^^  Bteel) »    5    7    «    per  ton. 

.    6  17    6 


d. 
0 

6 
6 
6 
6 


Steel  Ship  Plates  (Glaegow  )|gf  Steel) 
Steel  Bar»»  ShipQuali^  (Glasgow  "^  Steal) 

Steel  Bars,  Boiler  Quality  (Glasgow  ^  ^ 
Sli«el) , 

Steel  Land  Boiler  Plates  (Glasgow 


B    7    6 


6  17    6 


Steel) 


I 


6     7    6 


Steel  Marine  Boiler  PlateB  (Glasgow 

Steel)  , .„,. ..,..     6    7    6 

Less  6  per  cent,  discount.      Extras  tia  per  standaid  lie*. 

Special    prices  lor  delivery  in  England  and  lor  export.     The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  FhoBuix  Iron- 
i^orks,  Coatbridge,  N.B,,  quotes.—  £    s    d 

Bars— Phwnii:    ..,. 6     is  6 

Best 6  15  0 

Beet  Best 7    5  0 

Extra  Best „..,...  7  IS  0 

Best  Horse  Shoe 6  16  0 

Extra  B.HS , 7  16  0 

Extr*  Best  Cable 8    5  0 

Rivet „,  6    5  0 

Best  Scrap  Rivet 7    5  0 


A 


494 


PAGE'S    WEEKLY. 


March  3,  1905. 


£   8.  d. 

Anfirles— Phoenix     6    5    0 

Beet   6  15    0 

„        ExtraBest    7    5    0 

Oas  Tube  Hoops— Phoenix  Best  6  15    0 


Plates— Phoenix 


No. 

1. 

No.  8. 

£  8. 

d. 

£  8. 

d. 

3  4 

6 

2  14 

0 

2  19 

0 

2  14 

0 

2  19 

0 

2  14 

0 

2  16 

6 

2  12 

6 

3  4 

0 

2  15 

0 

2  19 

0 

— 

2  18 

6 

2  18 

6 

2  18 

0 

2  12 

6 

2  14 

6 

2  12 

6 

2  14 

6 

2  12 

6 

2  19 

0 

2  14 

6 

Beet  Boiler 7  10    0 

„        Beet  Beet  Boiler  8    0    0 

„       Extra  Beet  Boiler  9    0    0 

Boiler  Tube  Strips— Phoenix  Beet  Beet  8    0    0 

All  per  ton,  delivered  f.a.8.,  Glasgow,  Greenock.  Grange- 
mouth, Q;j^ton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
Commission  extra). 

Piff  Iron: 

Cdtness,  f.a.s.  Glasgow 

Gartsherrie „    

Sunmerlee 

Oambroe    ,,    

Langloan    ,,    

Oalder , 

Clyde  

Glengamock,  f.o.b.  Ardrossan 2  18 

Bglinton  ,,  ,,        

Dalmellington,  ,,  Ayr 

Shotts „  Leith   


NORTH  OF  BNGLAND. 

Messrs.  W.  Whitwell  and  Oo.,  Ltd.,  Thomaby 
Ironworks,  Stockton,  quote  as  follows,  at  "works  :— 

£    s.  d. 

W.W.  ^^  Bars    6  12    6 

W.W.  Best  Bars  7    2  6 

W.W.  Best  Best   7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thomaby  ^^  8    2    6 

Thomaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Gable    10    5  0 

Special  Ghi^n  Iron  9    5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  ^^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron   7    6    0 

Tee  Iron,  to  8-inches  United 7  12    6 

Terms,  Gash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANOASHIRB. 

The  Pearson  and  Knowles  Ooal  and  Iron  Oom- 
pany,  Ltd.    Dallam  and  Bewsey  Forges,  War- 

rington,  quote:-  j^^  ^^ 

£  8  d.  £  s.  d. 

ito       Bars    6  10  0  7    5    0 

.^.     Angles    7    0  0  7    5    0 

(9F)    Tees    7  10  0  7  15    0 

g|       Hoops 7    0    0  7  10    0 

yy^iy^    Shects    7  10    0  8    0    0 

Ozdinaiy  Sizes,  F A.S.  Liyerpool  in  10-ton  Lots. 
Bxtrae  for  Bliee  and  Catting  m  per  List. 


d. 

£  ■. 

d. 

0 

14  10 

0 

0 

16  0 

0 

0 

16  0 

0 

0 

17  10 

0 

WOROBSTBRSHIRB. 


Baldwins  Ltd.  (with  whiloli  is  amwlgamated 
Knight  and  Orowther,  Ltd.),  Wilden  Works,  near 
Stourport,  quote:— 

^                                                                 Singlet  Dooblas 

90a9ein.  SI  O  to  Ma 

bySSin.  9eiii.b7>tt^ 

per  ton.  per  ton. 

Black  Sheets :                                 £    s.  d.  £   s.  d. 

"Vale" 10  0  0  10  10  0 

"  Shield  »•  10  10  0  11  10  0 

"Severn" 11  10  0  12  10  0 

"  Baldwin  WildenB." 12  10    0  18  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal   18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  qaoted 
for. 

Extra  widths,  Singles  to  66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths,  Singles  to  1681n.,  Doubles  to  182in.,  Lattoni  to 
108in. 


Patent  Coated  Sheets : 

£    s. 

No.  8  Lead 18  10 

S.V.Lead    - 15    0 

No.  STeme   ..    15    0 

S.V.  Teme 16  10 


Singles  Dooblen 

30  G  ai  to  14  G 

to  108  to  fi 

by  86in.  bj  ISii. 

per  ton.  per  ton. 

Tinned  Sheets :                             £    s.  d.  2    ■.  d. 

Best  Coke  (Finish)    28    0    0  «9  10    0 

„    Charcoal  (Finish) 80    0    0  31  10   0 

Extra     „            „        82    0    0  88  10   0 

Cotton  Can  Tin  Sheets  to  89in.  by  36in.  specially  quoted  for. 
Tin  Plates,  **  Cookley,  E  "  Best  Charcoal,  £1  78.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works  less  2}%  for  cash  monthly,  10th  inst. 

Qalvanized  Oorrugated  Sheets : 

**Ph(Bnix'*  Brand.  24  G.,  f.o.b.  London,  in  £   s.  d. 

Bundles 1115  0    perton. 

**Blackwall"  Brand,   26  G.,  in  folt-Uned 

cases  for  Australia,  f.o.b.  London.... 14    7  6        „ 


Qalvanized  Working:  Up-Sheets : 

£  8.    d. 
24  Q.,  f.o.b.  London,  in  Bundles 13  15    0    perton. 

ST  AFFORDSHIRB . 

Shelton  Iron,  SteeL  and  Ooal  Co.,  Ltd.,  Stoke-on- 
Trent.   North    Staffordshire,    and  ^122, 
Street,  London,  quote  :— 

£     8. 

Grown  Bars 6  10 

Beet  Bars  (I  to  6in.  wide,  above  i  in. 

thick,  ^  in.  to  4  rounds  and  squares)  7    0 

Angles 6  15 

„      Beet 7    6 

T»s    7    0 

,.  Beet  7  10 

Beet  Shoe  Iron    8    0 

„    Bivetlron  8    0 

„    Beet  BiTet  (Special) 9    6 

„    Cable    0    5 

„    Screwing 8    5 


d. 

0  perton. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Best  Tuinrng ,.... 8    0  0  per  ton. 

»,     Plating,..,.. 8    6  0 

,,     Best  Best  9    5  0 

,,     Treble., ...10    5  0 

Plfttes  „ 7  10  0 

Beat  Plates 8    0  0 

♦  ,     Boiler  Plates  .,,,,     8  10  0 

n     Best  Boiler  Plates  „*,- ..,     9  10  0 

Treble  Beat  Boiler  Plates ..1*2    0  0 

Delivery  f.o.b.  Liverpool^  Birkenhead  or  Manchester. 

WALES. 

Oordes  (Dos  'WorksX  Ltd.,  of  Newport,  Mon., 

-quote  ''  Star  *'  brand  patent  wrought  naile,  steel  nails,  d'C. 

Discounts— 

45  per  cent,  off  14nch  to  ii-mcb  strong  rose  and  all  fine  rose  and 
^dj.  and  8dj,  pound. 

40  per  cent,  off  ^  inch  to  T-inoh  strong  rose  and  lOdj,  and 
20dj,  pound. 

40  per  cent;  off  all  sharp -pom  ted  nailB. 

DelivereHd  in  lota  of  4  cwt,  and  upwards.     Extra  2i  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  6-inch  to  7-inch  basis  : — 
2  tons  9/6  per  cwt.  1  ,  ,  „  .,         „,  ^. 

4  cwt.  lots  and  upwards  9/9  per  cwt.  }  ^^^  ^""^  ^^^^^^^  S'^*^°"- 

Steel  cut  nails,  3- inch  basis — 

P  4  ^wT  K/6  p'^'r  cwt.       }  ^l^  ^y  ^i^'^y  S^*^*>"' 

Slit  rods  (iron)  JET  10a.  per  ton,  at  works  for  2- ton  lots. 

Messrs,  Riobard     Thomas    and    Co,,  Ltd.,    of 

33  and    35,    Eastcheap,  E.  C.  —  Works :    South 
Wales,  Bupry,  Lydney,  Lydbrook,  and  Cwmbwrla, 

quote : — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  a.    d. 

C  1H|  bjl4  124s.  no  lb.  **BV"  ,....,.„  0  13  4^ 

Q  20    by  10  225s,  153    „  ''Jumbo"  0  17  6 

C  29    by  14  1123.  108    ,.  **  Lyd brook '' 0  12  1* 

C  28    by201l2e.  316    ,,  •■  Lydbrook^'  1     4  6 

Charcoal  Tinplatea : 

C  20  by  14  IVIa.  lUS  lb.  *' Allaway  *'         Q  12  lOj 

BELGIUM. 

C.     L.     Fatdkiier,     Suffolk     House,     Laurence 
Pountney  Hill,  London,  B.C.,  quotes  :— 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2^240  lb.) 
delivered  free  on  board  Al^ TWERP  for  approved  quantities. 

Steel:  £    s.  d 

Blooms at  a  12  0  per  ton. 

Billets.... ,. atH  14  0 

Sheet   B.irs at  3  16  0        „ 

Fiziished  Steel : 

Bard at  5  0  0  perton. 

Angles Ht  5    1  0  ,, 

Tees ,. as. 6  4  0 

JoiBta ,......,. at  4  10  0 

Fencing  Standards ,,..,,,.,,  at  5  2  0  ,, 

Shoeing  Bars at  5  4  0  ',, 

Tyre  Bars at  5  4  0  ,, 

HalMtound  Bars...,. ...  at  5  5  0  „ 

Heavy  Italia  , at  4  15  0  „ 

Light  Rails  ..., ai  4  17  6  „ 

Stcactural  Steel^nrork : 

Prices  on  application. 


IMCESTAX^S. 

Messrs,    French   and   Smith,    147,    LeadanbaU 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN, 

Tin:  £    s,    d.       £     s.    d. 

English  Ingots,  f.o.b.  ..... 

Dis.li%&l% 130  10    0  to  131    0    0   per  ton, 

English  Bars,  f .0.  b 

Dia.  1|%*1% 13110    0  to  132    0    0 

Straits      e.M.B.,      cash 

Warehouse,  Net  ._,..     130  12    6  to  130  15    0        „ 
Straits  G.M.B.,  3  months. 

Warehouse,  Net  130    2    6  to  130    5    0 

Ausirahan,   Mt.   Bischoff, 

Warehouse,  Net  ,,,  .,     131     0    0  to  131     5    0 

COPPER. 
Copper :  £    s.  d.       £    s,    d. 

SUndard     G.M.B.,     cash 

Warehouse,  Net  6S    6    3  to    68    7    6    p<ai  ton. 

Standard       O.M.B.,       3 

months.    Warehouse, 

Net 68  12    6  to    63  13    9 

EngUsh,   Tough,   Cake  & 

Ingot,      Warehouses, 

Nel..... 71    0    0  to    7110    0 

English,      Best       Select, 

Warehouse  Net    71  13    0  to    72    5    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  D is. 

2J% 80    0    0  to    89  10    0 

EngUsh  Sheets  for  India, 

f.o.b.,  Dis.  2|%   .,,...       16    0    0  to    76  10    0 
Electro.  Warehouse,  Net .       70  15     0  to    71    0    0        ,, 

Ore,  ei.  ship 0  12    0  to      0  13    0  per  unit 

Hegulus,        Matte        and 

Precipitate,  ex.  ship,        0  13    3  to      0  14    0 


1 


TBLLOW    METAL, 


Tellow  Metal : 


I 

I 


sheets,   4   by  4   feet  for 
India  f.o.b.  Dis.  2J%.... 
Sheathing      ,,         ,, 


£    s.    d.      £    B.    d. 


0    0    6|  per  lb. 
0    0    6i      „ 


SPELTER. 

£     s.     d. 


£    s.    d. 


Silesian  outports,  Net 24    0    0    to  24    5    0 

Blende  of  50  %  Net   6  M    <>    to    7    0    0 

Calamine.  Net  G  19    0    to    7    0    0 


per  ton 


LEAD. 

£     s.    d.  £    s.    d. 

English   Pig,  Warehouse, 

Uis.  2f^^,. 12  IG    0  t3     12  12     6     perton. 

Spanish'^  ex  ship.  Dis.  2J%  12     5    0  to     12  10     0 

Lead  Ore  of  70  %,  Net 6    4    6  to        —  ,, 

ANTIMONY, 

£     s.   d.  £    s.     d. 

Star  Re£nilus>  fo.b^  Dls. 

2}%.,. _..... 3>    0    0  to    36    0    0    per  ton- 
Ore,  60  %,  ex  ship,  Dia.  24%     8  10    0  to      9  10    0 
Crude,  exfahip,  Dis.  2J%.,.  13  10     0  to     14    0     0  ,, 


QUIOKSILVEK. 


£  8.  d. 


Spanish,  751b.,  Warehouse,  Net 7  12    6  per  flask. 

ItaUan         ,,  „ 7  11    6 
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LBI0BB9!llRSflIBlBL 

The  Nailstone  Colliery  Oompany^  Leiceater, 
quote.  Price  per  Ton  at  Pit  of  20  Cwt.,  with  i  Gwt.  per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 7    6 

Best   Hard  Steam  (hand  picked,  as   used   by  the 

Railway  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack) ^     6    0 

Fme  Black    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DBRBTSHIRE. 

The  Maimers  Colliery  Co.,   Ltd.,   of  Ilkeston 

quote  as  foUows,  per  ton  at  pit : 

Kilbom  Goal :  s.  d- 

Best  London  Brights 9  9 

Large  Nuts  (1 J  to  3J)    9  6 

SmaU  Nuts  (i  to  IJ; 6  0 

BoughBrights    6  0 

Peas  (§  to  I)    5  0 

Slack    8  6 

Smudge   2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

.,    Nuts  7  3 

Hards  (Goed  Steam  Coal)    8  0 

Bakers'  Nuts  (P  to  2") 6  6 

Slack 8  6 

The  Olay  Oross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
B.    d. 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Diffby  Coal : 

Steam.  s.   d. 

Best  Hand  Picked  Hard  9    0 

SteamHard    7    9 

HardNuts  7    0 

Gedlinff  Colliery. 

High  Hazbl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  f  to  2  in.  cube 5    6 

Stbax.— Top  Habd. 

BestHard  9  0 

HaidSteun 8  0 

Gobbles    7  q 


CHBMICALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 

Manchester,  quote: 

£    s.  d. 

Acids:  Oxalic - 0    0    24  per  lb. 

Picric, Crystals 0    Oil        „ 

Tartaric  at  Manchester  ...    0    0  10]      „ 

£    s.  d. 

AcetateofLime:  Brown  at  Manchester  net    9  10  0  p)r  ion. 

Grey  „  .-  11  10  0       „ 

Alumina :  Alum,  Lump,  loose 5    5  0       „ 

„        ,,        in  casks  5    7$       ,, 

,,    Ground,  in  bags  5  15  0       „ 

Sulphate  of /Uumina,  14%  4  10  0       „ 

Ammonia :  Carbonate 0    0  8|  perlb. 

Muriate  Grey    f.o.b.  Liverpool  24    0  0  per  ten. 

Sal-ammoniac,Lump,  lst8,del<i- U.K.  42    0  0       „ 

„  „      2nds,        „         40    0  0       „ 

Sulphate f.o.b.  Liverpool  18    5  0       „ 

Arsenic  :  Best  White  Powdered    net  18    5  0       „ 

Bleaching  Powder,  35%  „    4  10  0      „ 

Borax :  British  Refined  Gi^stal „    12    0  0       „ 


Coal  Tar  Products : 

Benzole,  50/90  % „ 

90% „ 

Carbolic  Acid  Crystals^  84/85°  C. . . .    „ 

39/40''C.  ...    „ 

„    Liquid,   97/99%   ...    „ 
„    Crude,  621%  at  60°  P. 
f.o.b.     „ 

Creosote,  ordinary  good  liquid „ 

Naphtha,  Crude,  20  %  at  120°  C. . . .    „ 

, ,      Solvent,  90%  atiB0°Cli.t>.h  „ 

„  95%atl60^C.    „    „ 

„  90  %  at  190*  C.    „    „ 

, ,     Rectified,  flash  point  over 

78°  F f.o.b.    „ 

,,      Rectified,  flash  point  over 

100°  F f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    „ 

Copperas:  Green,  in  bulk „ 

,,        barrels  f.o.b.  L'pool ,, 

Cake „ 

Copper:  Sulphate 


0  0  6  pergaL 

0  0  7 

0  0  6    per  Hy 

0  0  6i      „ 

0  0  9  per  giL 


0 
0 
0 
0 
0 
0 


1  9 
0  11 
Q  9 
0  8 
0  9 
0  10 


0    0  11 
1    0 


1  11 

0  12 

1  19 
1    2 

22  16 


6  per  ton. 

6 

0        .. 

6        .. 

0        „ 


Cyanides:  98%  minimum f.o.b.    net    0    0  8    per  lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

„  „  ,,  Foreigno.i.f.U.E24    5  0        „ 

,,  „         Grey 21  15  0        „ 

„  ,,        Brown  at  Manbhester  17    0  0        „ 

Nitrate 24    0  0        „ 

Litharge,  Flake 15  10  0        „ 

„       Powder 16    0  0        „ 

Bed  Lead,  Genuine,  ca.f.  London 

less  5%  15  10  0 

White    „  „  Dry    „      „      „  16  15  0 

Naplltlia(Wood):Misoible,60o.p 0  ^  lO  par  gdL 

Solvent 0    2  7        „ 

Potash:  Bichromate...  delivered  England...   0    0  8  par  lb. 

Carbonate,  90/92  %  ...  o.i.f  Hull ...  18  10  0  par  too. 

Caustic,  75/80%   ,      „    ...20  15  " 

Chlorate nei  0    0 

Montreal in  Store,  Liverpool  8$    0 

Pmssiate,  Yellow    net   0    0    opoi 
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£ 

net  5 

M         6 


Aabf  GauBbic,  48  %,  Ordinary 

Refined,., 

„    CarbonBted,  48  % „ 

,,  1,        68  %     (Ammonia 

Alkali) net  4  10    0 

,,    Bleachers'     Be  fined     Caustio 

50/52  % net  6  10 

Cftastic,  White,  77  %.,...„ ,»  10  10 

M       70% 9  l» 

M       60  % 8  12 

Cream,  60  % ,,  8  10 

Crystals,  in  bftga 3    0 

,,             barrels  ....... . 3     7 

Aoefcate .,...  e.i.f.  Hull  net  16  15 

Bicarbonate,  in  1  cwt.  kegs...... 6  15 

Bichromate...... delivered  England...  0    0 

Cblorate net  0    0 

Nitrate. ..ex  quay  Liverpool,    ...  ,,  11    7 

Ptiosphftte ,  9    5 

Prussiate net  0    0 

Silioate,  Solution,  140'  Tw 4  10 

Sulphate  (Glauber  Sal ta) 1  12 

(Saltcake,  95%) 1  U 

Sulphur:  Eecovered 4  15 

Roll 6  15 

Flowers 7  10 

Siiio:  Salphate 6  15 


per  ton, 


Messrs.  Alfred  Dobetl  and  Co.»  Liverpool,  quote : 


0 
0 
6 

6 

0 

0 

6 

0 

0 

24     per  lb, 

3^  per  lb. 

6  per  ton- 

0 

3|  per  lb, 

0  per  ton. 

6 

0        „ 

0        „ 

0        „ 

0        „ 

0  M 


MINERALS, 


£    s.    d. 


Barytas:  Lump  Carbonate.   90/92%  3  10    0  per  ton. 

Solphftte,  No.  1,  White 2  15    0 

Obina  Oiay  :  of    various  qualities   for  all 

purposes  ;  prices  from  about 

11/^  to  about  30;-  per  ton, 

f.o.b,  Cornwall :  stocks  also 

kept  at  Runcorn  and  Preston. 

Quotations    given     carriage 

paid . 
Olironie   Ore  :    Basis  50%    o.Lf.  British 

Porta.,... ....     3    7     6        „ 

Mang^anese:  Lumpc.i.f.  Liverpool  lOid.    per  mekallic  unit. 

Ocbra  :  French  JC f.ob.  Eouen,  net     2    5    0  per    eon. 

T.     JF.. 5  10    0        „ 

Talc  :  (French  Chalk) ....c.i.f,  Liverpool    3  10    0       ,. 


OILS,  etc, 

AjiiHn^  Oil .....net 

Salt.... 

Oastor   Oil :   French,   Ist  pressure,  f.o.b. 
Marseilles  less  1  J% . ........ 

English,  lat  pressure,  f.o.r. 

Hall,  less  24%. 

Cocoa  Nut  Oil;    Ceylon,   ex   store  Man- 
chester  ..net 

Cochin,  ex  store  Man- 

Chester  .  . net 

Gotton    Seed  Oil :   Refinsd  at  HuLI,  le&s 
2^%  naked  ......... 

Edib.e...atHull,  le»s 

2i%  naked 

Glycerine  :  Crude,  80%    .., net 

Linseed  Oil:    Kav atHuU,  less  2|% 

naked  ..  .... ....  

Boiled at  Hull  less2i% 

naked  .  . 

Starch  :  American  Pearl.,  at  Manchester. 

net 

Bixtrine. ,^  „ 

Farina... „  „ 

Shellac:   Standard  TN  orange  spot ......... 


£    s.    d. 

0    0    4|  per  lb. 

0    0    4J      ., 


23  15  0 

2}    5  0 

29  10  0 

32    0  0 

14    7  6 

14  17  e 

31    0  0 

15  2  6 

16  2  6 


per  ton. 


Turpentine 


American.. at  Liverpool 

Russian    ...at  Hull... net 


8  15    0 

18  0    0 
15  15    0 

140/-     per  cwt. 
38    0    0  per  ton. 

19  0    0 


Timber. 


COLONIAL  WOODS. 


Quebec  Square  White  Pine.. 
Quebec  Waney  Board  Pine.. 
St.  John  Pine,  IB  in.  average 

Lower  Ports  Pine,. 

Quebec  Red  Pine 

Quebec  Oak.  1st  quality 

Quebec  Oak,  2nd  quality    .», 

Ash ,..,... 

Elm 

Hickory , 

Quebec  Birch 

St.  John  Birch  ..... 

Birch  Planks... 

Sprues  5par 8 

Deals. 

lit  quality  Quebec  Pine  ..... 
2nd    do.  do. 

3rd    do*  do  

St.  John,  K.B.,  etc..  Spruce 
Lower  Ports  Spruce,.  ,. 

Spruce  Boards. 


£ 
per  cub.  ft.  0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


d.  £ 
9  to  0 
8        0 


B.    d. 

3     0 


4 
B 
6 
9 
6 
6 
S 
0 
6 
6 
9 
10 


3  10 
2  & 
2  S 
2    0 

0  11 

1  0 


per  Btd. 


22  10 

17   .0 

11  10 

6  15 

6  10 


0lo32 
0  22 
0  13 
0  7 
0        6 


10 
0 
0 
5 

15 


I 


5  10    0       6    6    0 


tmiTlD  STATES,  etc..  WOODS. 

Pitch  Pine. 

£    B.   d.       £ 

Hewn pereub,  it.  0    1    4  to  0 

Sawn  ., ,,  0    0  11       0 

Planks,  Stowage ,,  0    0  10       0 

Boards,  Prime per  std.    12  10    0      16 

Oak  Timber  ,. percub.  ft.  0    16  0 

Oak  Planks .,          0    16  0 

East  India  Teak per  load  12    0    0  16 

Greenheart „          6  15    0  7 


1.  d, 

1 

1 

1 

0 


I 


EUROPEAN  WOODS. 
Timber. 

£  s.  a.  £ 

Riga  Redwood per  cub.  ft.  0  1    6  to  0 

D&ntzic    and    Mexnel    Fir, 

Crown    ,     ............         „  0  2     1  0 

Dantzic    and    Memel    Fir, 

Middling ,.  0  19  0 

Stettin   ,  0  19  0 

Swedish „  0  10  0 

Riga  Whitewood ,,  0  10  0 

Norway  Mining  Timber „  0  0    9  0 

Dantzm  and    Stettin,   etc., 

Oak.. „  0260 

Norway  Spars...,. „  0  12  0 

Deals. 

Bed  Archangel  and  Onega, 

iHt  quality.. perstd.    19  0    0  20 

Bed  Archangel  and    One^, 

2nd  quality    .. 14  0    0  16 

Bed  Archangel  and   Onega, 

3rd  quality „  10  10    0  12 

St.  Petersburg,  Ist  quality...          „  16  0    0  17 

Do.           2nd      M     ...         »  14  0    0  15 

Gefle ,  11  10    0  16 

Wyburg „  11  0    0  12 

Uleaborg „  10  0    0  12 

Gothenburg  U  0    0  16 


s. 

d. 

2 

0 

3 

e 

I  11 

1  11 

1 

9 

1 

a 

1 

0 

S    0 

1    9 

i 

0    0 
0    0 


10 

10 

0 

0 


10    0 

10    0 

0    B 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowllngson,  Engineering   Patent  Agents.  28,  Ne^w 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  of  specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  as,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  8d. 


NEW    PATENTS    APPLIED    FOR. 


When  Patents  have  been  communicated  the  names  of  the  communi'  - 
cators  are  printed  in  italics. 

20315a/04.      S.    H.    Adams,    Scotswood-on -Tyne. 

Feb.  15. — Improvements  in  penstocks  and  sluices.    (Date  applied  for, 
Sept.  2ist,  1904.) 

28403a/04.  E.  Lines,  London.  Feb.  15th.— Improvements 
in  and  in  manufactures  for  use  and  in  connection  with  the  treatment 
of  sewerage  and  other  liquids  for  the  purification  thereof. 

2883.  E,  Parlies,  Birmingham.  Feb.  13th.— A  composition 
for  lining  puddling  and  other  furnaces  ia  which  pig  or  scrap  iron  is 
balled  or  melted,  and  for  similar  purposes. 

2889.  C.  Dawe,  Plymouth.  Feb.  13th.— Improvements  in 
oscillating  steam  and  air  engines. 

2897.  W.  H.  Luther,  Glasgow.  Feb.  13th.— Improvements  in 
and  relating  to  cranes  and  the  like. 

2903.  A.  E  TrevithicK,  London.  Feb.  13th.— Steam  sup.r- 
hcater  for  locomotive  boilers. 

2922.  C.  A.  Allinon,  London.  Feb.  13th— Improvements 
in  triple  valves  lor  air-brake  systems.    (A.  B.  Levy,  US.A.) 

2923.  C.  A.  Allison,  London.  Feb.  13th.— Improvements  in 
valves  for  air-break  systems.    (A.  B.  Levy,  U.S.A.) 

2924.  L.  Haneke,  London.  Feb.  13th.— Improvements  in 
wrenches. 

2933.  P.  G.  Tismer,  London.  Feb.  13th.  —  Automatic 
oiling  device  and  alarm  for  engines.  (Date  applied  for,  April  4th, 
1904.) 

2941.  W.  S.  Morgan,  Kingston-on-Thames.  Feb.  13th. 
An  improved  axle  for  autom  >biles.    (Date  applied  tor,  Feb.  nth.  1904.) 

2947.  J.  BadeKer,  London.  Feb.  13th.— Improvements  in 
metalhc  rod  packings.    (Date  applied  for,  March  25th,  1904  ) 

2951.  R.  Young  and  J.  Yetton,  London.  Feb.  z3th.— 
Improvements  in  or  relating  to  intern  il  combustion  turbines. 

2965.    J.    W.    Wadkin     and    D.   J.   Jarris.   London. 

Feb.  13th — Improvements  relating  to  culteis  for  wood- working  and 
other  machines, 

2973.  E.  Richardson,  London.  Feb.  13th.— A  new  self- 
controlled  regulating  and  release  exhaust  valve  for  sleam  and  other 
motive  engines. 

2984.  K.  Gossweiler,  London.  Feb.  13th.— Improvements 
in  and  relating  to  the  manufacture  ot  sheet  metal  vessels. 

2997.  J.  T.  and  J.  Taylor,  Ltd.,  and  W.  G.  AtKins. 
Batle".  Feb.  14th.— An  improved  truck  for  use  in  connection  with 
hydraulic  presses. 

3090.  J.  E.  Lea,  Glasgo^ir.  Feb.  14th.— Improvements  in 
apparatus  "cr  measuring  and  recording  the  quantity  of  a  stream  of 
liquid  flowing  over  a  weir  or  through  an  orifice. 

3006.  E.  Schofield,  Brighouse.  Feb.  14th.— An  automatic 
navi;>ator. 

3011.  J.  McRae,  London.  Feb.  14th. —Improved  device 
for  locking  nuts. 

3015.  T.  SuzuKi,  London.  Feb.  14th.  —  Improvements 
in  furnaces. 

3028.    C.    Walton,     and    G.    H.    Rayner,    Seascale. 

Feb.  i4th.--Improvements  in  and  rchiting  to  machinery  fordtilling 
or  cutting  coal,  rock  or  the  like. 

3031.    P.  A.  W.   ParKyn,  and  A.  Allen,  Manchester. 

Feb.  I4tb. — Improvements  in  superheaters  for  steam. 

3039.  E.  Reynolds,  'London.  Feb.  x4th.— Improvements 
n  steam  engines 

3048.  C.  B.  Luckn&an*  Birmingham.  Feb.  14th.— Im- 
proved means  tor  preventing  concussion  m  high  pressure  water  pipes 
and  fittings. 

t  30SO.    R.  F.  Black  and  The  WilKinson  Sword  Co., 
Ltd.,  London.    Feb.  14th.— Improvements  in  lock  nuts. 


3062.  T.  B.  Pearson*  London.  Feb.  14th.— Adjustable 
expanding  chain  gear. 

3064.  A.  Pom  fret,  London.  Feb.  14th.— improvements  in 
or  relating  to  apparatus  for  lubricating  the  cylinders  ani  other  parts  of 
steam,  gas,  oil  and  petrol  engines. 

3096.  J.  E.  Spagnoletti  and  A.  Y.  Hutchinson, 
London.  Feb.  I4tti.  —An  improved  engmeer's  tool  for  ruling, 
gauging,  levelling  and  other  operations. 

3097.  P.  M.  Justice,  London.  Feb.  14th.- Improved  means 
for  locking  nuts.    {The  American  Lock  Nut  Co.,  US.A  ) 

3099.  A.  J.  Howard,  Leicester.  Feb.  15th.— Improvements 
in  feed-water  heating  devices  for  steam  boilers. 

3175.  A.  M  Nicholas,  London.  Feb.  15th.— An  improved 
rotary  filtering  apparatus  for  the  separation  of  liquids  or  solutions  from 
tailings,  slimes,  sewage,  and  the  like. 

3176.  A.  Aitchison  and  D.  Upton,  London.  Feb.  15th. 
— Improvements  in  apparatus  for  moving  articles  in  relation  to  the 
rolls  of  rolling  mills. 

3178.  J.  HopKinson  and  Co.,  Ltd.,  and  J.  Hopkinson, 
London.     Feb.  15th. — Improvements  in  valves  aud  co.ks. 

3180.  £.  G.  Harris,  London.  Feb.  15th.— Improvements  in 
and  relating  to  centrifugal  pumps. 

3187.  C.  Baxter  and  A.  Eayold,  London.  Feb.  15th.— 
Improvements  in  or  connected  with  starting  and  driving  mechanism 
suitable  for  use  with  gas  engines,  electro-motors,  and  other  engines. 

3199.  A.  C.  JacKson,  London.  -Feb.  15th.— New  or  improved 

nut  lock. 

3206.  S.  R.  Stone,  London.  .Feb.  i6th — An  improved  man- 
hole cover  (airtight). 

3210.  A,  T.  Cass,  Keighley.  Fe'-*.  i6th.— Improvements  in 
gr^te-bars  for  the  furnaces  of  steam  generators  and  the  like. 

3215.  J.  L.  Dunn  and  A.Dunn,  Liverpool.  Feb.  i6ih. 
— Improvements  in  or  connected  with  furnaces,  more  particularly 
applicable  to  steam  generators. 

3229.    W.  J.  Crossley  and  A.  V.  Coster,  Manchester. 

Feb.  i6th. — Improvements  in  the  method  of  coolin.^  the  piston-rods  and 
pistons  of  internal  combustion  engines. 

3246.  F.  Windhausen.  Junr,  London.  Feb.  i6th.— Im- 
provements in  variable  speed  multiple  stage  turbines.  (Date  applied 
for,  Feb.  i8th,  1904.) 

3258.  E.  C.  Harvey,  London.  Feb.  i6th.--A  new  or  im- 
proved tool  or  machine  for  screwing  up  nuts  or  bolls,  driving  screws 
and  performing  like  operations. 

3268.  J.  N.  Russell,  London.  Feb.  i6th.— Improve-)  method 
ot  and  means  for  heating  buildings  by  the  circulation  of  steam  or 
vapour. 

3286.  V.  Schwaninger,  London.  Feb.  16th.— Improvements 
in  means  for  operatmg  valvts  or  cocks  by  means  of  floats. 

3288.  The  WarwicK  Machinery  Co.,  Ltd.,  and  F. 
Samuelson,  London.  Feb.  i6th.— Improvements  in  and  relating 
to  throttle- valves. 

3302.  N.  L.  Tullis,  Glasgow.  Feb.  17th.— Improvements  in 
and  connected  with  driving  belts. 

3309.  J.  Knowles,  J.  Rimmer  and  W.  LIptrot.  Man- 
chester.   Feb.  17th.— Improvements  in  metallic  joint  rmgs. 

3319.  J.  A.Davenport,  London.  Feb.  17th.— A  device  for 
obuining  a  variable  speed  gear  for  driving  rotative  pieces  of  any  de- 
scription, number  of  variations  unrestricted. 

3320.  G.  E.  Charlesworth  and  W.  Charleaworth, 
Sheffield.  Feb.  17th.-- Improved  pedestal  bearings  for  axles  of 
colliery  corves,  mineral  wagons  and  the  like  vehicles. 

3331.  J.  Stanton,  Junr.,  Chorley.  Feb.  17th.— Improve- 
ments in  the  construction  of  engines,  so  that  exhaust  steam  or  vapunr 
may  be  used  f^r  generating  farther  steam  or  vapour  for  driving  pur- 
poses or  otherwise. 

3357.  C.  A.Vanderrell  and  W.  Hodgson,  London.  Feb. 
17th. — Improvements  in  and  relative  to  means  f<x-  driving  dynamos 
and  the  like. 
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33S9.    Fras«r  and  Chalmers.  Ltd.,  London.  Feb  17th - 

Improved  meani  ior  scturinfi  pa  ts  to  shait^.  such  a&  tappets  to  the 
stems  oi  stamp  mills,  C'^-  H.  Miiihmse  and  IK  McFariant,  Trans- 
vaal i 

3366.  A.  W.  Herrlcll,  London,  Feb.  17th —Tmprovem cuts 
n  traction  ittaLhinents   lor  vehklcs.     (Date  apphrd  tor,  July   i.itli, 

3367.  H.  G.  Kyct  London.  Feb.  17th —Improvements  in 
tool*  and  dyes,  for  cutting  svcrew  threads. 

3366.  Lobel  ^Louist  We  ch  set  in  an  n,  Siegfried, 
Konlg9b«rier  and  E.  Freudentbal,  Lcndon.  l-tb.  171^.^ 
Improvements  in  or  reblipg  lu  mcan<»  tor  supporting  miner  i  caged, 
tksps  and  other  elevators. 


RECENT    SPECIFICATIONS. 

GRAIN   CONVEYERS. 

Robert  Boyd,  Ltd.,  and  T.  Stevens,  both  of  Bury 
St,  Edmunds,  ♦^prtl  lotti.  ii>;4.  Thi'*  invention  relatrs.  tu  im- 
prnvenients  in  the  arrangement  and  construction  of  machmery  ior 
conveying  b;irley,  molt,  or  oilier  grain  or  snbslanceu.  In  milt-hoiuses, 
warebottses,  and  stores.  The  invention  refers  particularly  to  the 
construction  known  as  band  conveyera.  In  the  upper  part  of  a 
warehouse  or  store  i»  constructed  a  frame,  which  supports  rollers 
placed  at  suitable  distances  apart,  upon   which  the    carrying  band 


7iL 


-m  4 


—  m  i  —  — /7g  J  - 

travels.  On  each  ^de  of  )he  band,  rails  of  iron  or  wood  are  fixed  upon 
which  may  be  placed  a  throw-on  carrla;^e  fitted  with  rollers  to  deticct 
I'  c  carrying  band,  for  the  purpn<i.e  of  delivering  the  grain  or  other 
Huhstancc  by  the  momentum  attained  into  suitably-placed  spouts  or 
^ho<)ts,  The  carriage  can  be  fixed  or  clamped  to  the  rails  at  the  spot 
where  the  delivery  of  the  gra-in  or  other  substance  is  desired.  Consists 
further  of  an  arr;m^enicnt  by  which  the  return  hand  is  carried  in  a 
tro^tgh-shaped  hux.  rixed  under  the  bins,  upon  the  bottoia  of  which 
the  earning  band  slides ^  no  roUers  being  rv^uired.  Spouts  from  the 
underside  of  the  bins  deliver  the  grain  on  to  the  bsmd,  which  is  carried 
forward  and  discharged  into  a  hooper  or  other  receptacle  by  a 
s^ultable  arranfiement  of  puUlea,  The  trough  or  boic  upon  which  (he 
band-slides  prevents  the  grain  or  ivther  ?<ubstance  which  it  ia  conveying, 
from  being  ipiU.  The  box  or  trough  may  be  fitted  wth  a  cover 
tray  If  desired. 

GRABS, 

The  TJiaoie»  IronworKs.  Shlpbulldlns  and  Engi- 
neering Company,  Lt4«,  and  O,  J.  flonet  of  Canning 
Town,  E,  lJet\  2.vd,  (90.1.— Htlatcs  to  improvements  in  !t:rabs  oj: 
the  kind  dc-jCribed  In  the  previous  specilication,  No.  ao,tj7s  of  \^H,  the 
object  being  to  improve  the  efficiency  of  such  apparatus.  The  chief 
feature  of  ihe  invention  comprises  novel  gear  for  discharging  the  grab 
automaticallv  at  any  desired  point  withont  the  employment  of  the  dis- 
charging-rlng,  lever,  tumbler-pin,  or  oil-cylinder  dr&cnbed  in  the 
aforesaid  specfhcatioo.  In  the  novel  gear  the  vertical  pin  attached  to 
the  crosfibead  is  provided  wiWi  one  or  more  lateral  slots  or  notches 
with  each  of  which  engages  a  pawl  or  catch  loosely  mounted  on  a 
hinge-pin  held  in  the  sheave-block,  and  each  of  which  also  loosely 
carries  a  balance  weight.    The  pawl  and  the  balance-weights  are  made 


with  co-acting  faces,  whereby  the  said  pawls  arc  prevented  from 
falling  into  a  position  below  the  plane  of  the  bottom  of  the  balance- 
weights,  but  arc  not  confined  in  their  upward  movement.  The 
balance- weights  aormaUy  tend  to  hold  the  pawls  in  their  utter  nost 
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posiUon,  and  Exed  stops  are  provnded  on  the  frame  of  the  grab  to> 
relieve  the  said  pawl?  from  the  weight i>  when  the  former  are  to  engage 
wi:h  the  notches  in  the  pins.  A  further  feature  of  the  invention  con- 
sists In  attaching  the  buckets  to  the  gr;(b-frame  by  means  of  external 
hinges.  By  this*  mean*,  n*it  only  as  It  possible  to  employ  short  hinge- 
pins,  bat  the  extent  to  which  the  grab  can  be  i>pened  Is  materially 
iacrea&ed. 

STEAM    BOILERS. 

E.  S.  Hindley.    L.  A.  tflndley.    H,  D.  Htndley   and 
W.  Stanford,  all  of  Bourton,  Dorset.    March  i^lh,  i(>o4.— The 

present  inveutsiii  has  reference  to  stram  boilers  of  the  locomolhc  type, 
particularly  those  used  for  motor  wagons  and  similar  vehicles,  and  lor 
launches.  According  to  Ihia  invention  provision  is  made  for  maintain- 
ing the  normal  water  level  above  the  barrel  poition  of  the  boiler, 
thereby  shortening  the  ^^'ate^  line  beneath  the  steam  space  and  abo^ic 
the  lire-box,  thus  enabling  the  engine  to  be  used  on  steep  inclines 
without  causing  any  part  of  the  internal  fite-box  or  tubes  to  be  un- 
covered with  water.  This  is  effected  by  placing  the  barrel  of  the 
ht>itcr  as  tow  down  as  possible  and  extending  the  external  tire-box  or 


casing  a  sufficient  distance  in  an  upward  direction  above  the  level  «^r 
thcl4>p  of  tbesaid  barrel.  The  internal  fire-box  is  placed  low  down  within, 
the  external  fire-box  so  as  to  give  ample  room  for  waterand  stcatn  space 
above  it,  there  being  no  ste;mi  space  whatever  above  it,  there  being  no 
steam  space  whatever  witliln  the  barrel.  In  order  to  permit  of  the 
inlemal  fire-box  being  placed  as  low  as  necessary  arrangements  are 
made  for  feeding  the  same  from  the  top  or  near  the  top  instead  of  front 
bielow,  which  latter  is  inconvenient  in  motor  wagons  and  lauache« 
The  barrel  and  the  external  hrc  box  may  be  detachably  secured 
together  so  that  the  former  maybe  easily  removed  for  dealing  or 
other  purposts  wiihc  ut  disarrapging  the  rest  of  the  boiler. 


I 


500 


PAGE'S    WEEKLY. 


March  3,  1905. 


NEW    PUBUCATIONS. 

••THE  MINING  YEAR  BOOK  1005." 

"With  Directory  of  Directors,  Secretaries,  Mining  Engi- 
neers and  Metallurgists,  and  a  Glossary  of  Mining 
Terms.    Edited  by  A.  N.  Jackman,  .with  an  intro- 
duction by  J.   W.  Broomhead.    Published  by  *'  The 
Financial  Times."     15s.  net. 
This  is  a  work  which  should  be  in  the  possession  of 
«very  investor,  the  information  it  contains  is  reliable, 
and  the  general  arrangement  to  facilitate  reference  is 
all  that  can  be  desired.    Mr.  Broomhead  is  responsible 
for  the  very  informing  introduction,  which  in  a  concise 
manner,  deals  with  the  chief  developments  of  the  gold 
mining  industry  throughout  the  world.     Our  readers 
will  be  interested  in  the  departure  made  this  year  in 
dealing  with  the  output  item.      Since  the  war,  most 
Transvaal  companies  have  made  their  returns  in  fine 
gold,  and  this  procedure  was  recently  adopted  by  the 
majority  of  Westralian  concerns.     Under  these  circum- 
stances the  statistics  hitherto  given  in  this  publication, 
have  been  replaced  by  a  tabulated  statement  embracing 
the  following  comprehensive  particulars  covering  recent 
years  :  tonnage  of  ore  crushed,  yield  from  mill,  average  ; 
total  fine  ounces  ;   working  revenue,  costs  and  profit- 
total  under  each  heading,  and  amount  per  ton  milled. 

The  entire  work  is  arranged  on  the  index  plan  ; 
mining,  finance,  exploration  and  allied  companies  are 
grouped  in  alphabetical  order,  and  details  concerning 
.each  company  are  placed  under  distinctive  headings. 
The  several  valuable  sketch  maps  of  gold-producing 
•countries  have  been  brought  up-to-date  in  matter  of 
railway  construction,  etc.,  and  the  general  utility  of  the 
glossary  of  mining  terms  has  been  greatly  enhanced 
by  the  inclusion  of  French  and  German  equivalents  of 
tne  words  defined. 

'ENGINEER'S  VALUING  ASSISTANT." 

Being  a  practical  treatise  on  the  valuation  of  collieries, 

and  other  mines,  with  rules,  formulae,  and  examples, 

also   a    set    of   valuation  tables  calculated  on  the 

principle  of  allowing  interest  to  a  purchaser  of  any 

annuity,  benefit,  or  income,  derived,  or  to  be  derived 

from  mines  or  otherwise,  at  one  rate  of  interest  and 

redeeming  the  capital  invested  at  another  practical 

rate  of  interest,  and    table    of  value  showing  the 

discrepancies    existing    in    the    ordinary  tables  of 

present    values   and    the  errors  created  by  them. 

By  H.  D.  Hoskold,  with  an  Introductory  Note  by 

the  late  Peter  Gray,    Second  Edition.    Longmans, 

Green  and  Co.     7s.  6d. 

As  pointed  out  in  the  introductory  note,  this  work  on 

the  valuation  of  mineral  property,  contains  matter  of 

great  interest  for  both  the  professional  valuer  and  the 

actuary ;  for  the  former  in   its  ample  discussion  of  the 

principles  which  should  guide  him  in  the  discharge  of 

iiis  duties,  and  for  the  latter  in  its  treatment  of  problems 

which  arise  in  the  practical  application  of  those  principles. 

The  accuracy  of  the  principles  laid  down  by  the  author 

have  been  scientifically  demonstrated  by  the  late  Mr. 

Peter  Gray.  

BOOKS   RECEIVED. 

A  Pocket  Book  of  Marine  Engineering  Rules  and  Tables,  for  the 
Use  of  Marine  Engineers,  Naval  Architects,  Designer's  Draughtsmen, 
Superintendents,  and  all  engaged  in  the  design  and  construction  of 
Marine  Machinery,  Naval  and  Mercantile.  By  A.  E.  Seaton  and 
H.  M.  Rounthwaite.    Charles  Griffin  and  Co.  Ltd. 

The  Journal  of  the  Iron  and  Steel  Institute.  VoL  LXVI.  Edited 
by  Bennett  H.  Brough.    E.  and  F.  N.  Spon. 

Sell's  Directory  of  Registered  Telegraphic  Addresses.  Henry  Sell. 
18s.  and  21s. 

Practical  Electric  Light  Fitting.  A  Treatise  on  the  Wiring  and 
.Fitting-Up  o:  Buildings.    Whittaker  and  Co.    58. 


NEW    CATALCX^UBS. 

Mctirt.  D.  Mttdicll  and  Co.  Ltd*,  of  Keighley,  forward 
a  useful  blotter  with  celluloid  cover.  This  inddcntally 
calls  attention  to  the  firm's  radial  drills,  and  shows  an 
interesting  selection  of  these  machines. 

**  Reed  TooU,**  the  title  of  Catalogue  F  issued  by  the 
Fairbanks  Company,  78—80,  City  Road,  E.C.,  is 
rendered  on  the  cover  in  vermilion  lettering  on  a  dark 
grey  ground  with  block  bordering  and  ornamentation 
and  at  once  attracts  the  eye.  This  catalogue  is  devoted 
to  stocks  with  solid  dies,  stocks  with  adjustable  dies, 
pipe  vises,  combination  vises,  pipe  cutters,  pipe  cutter 
wheels,  pipe  taps,  pipe  reamers,  combination  drill 
and  tap,  combination  pliers,  etc,,  and  shows  decided 
originality.  Its  aim  is  to  prove  the  truth  of  the  claim 
put  forward  on  the  title-page  in  the  words,  **  If  you 
don't  say  •  Reed,'  you  don't  get '  the  best,* "  a  sentence 
which  is  repeated  on  almost  every  page  throughout 
the  catalogue. 

In  Bulletin  No.  5  the  Abner  Doble  Company, 
engineers,  of  San  Francisco,  illustrate  and  describe 
their  tangential  ellipsoidal  water  wheels.  JBulletin 
No.  6  is  a  paper  by  H.  C.  Crowell,  and  G.  C.  D.  Leoth, 
entitled  "  An  Investigation  of  the  Doble  Needle 
Regulating  Nozzle,"  printed  by  permission  of  the 
Civil  Engineering  Department  of  the  Massachusetts 
Institute  of  Technology,  and  containing  a  number  of 
interesting  illustrations,  diagrams,  and  tables. 

Messrs.  Joseph  Robinson  and  Co.»  engineers  and  iron- 
founders,  designers,  and  manufacturers  of  machinery 
for  rubber  and  gutta-percha,  and  bleaching,  dyeing, 
and  finishing  machinery,  of  Springfield  Lane  Iron 
Works,  Salford,  Manchester,  forward  leaflets  giving 
lists  of  their  manufactures. 

Messrs.  Graham*  Morton  and  Ca,  Ltd.,  have  issued 
an  attractive  little  booklet  with  a  red  cover,  upon  the 
front  of  which  are  the  words  "  Pocket  this  Nugget." 
and  an  embossed  gold  nugget.  It  illustrates,  by  means 
of  some  forty  small  blocks,  the  subject  of  handling 
and  transporting  materials. 


MEETINGS  FOR   THE  ENSUING   WEEK'. 

Friday.  Mar.  3.— Royal  Society,  9  p.m  :  Lecture.  Mr.  G.  Marconi. 
"Recent  Advances  in  Wireteis  Telegraphy. "—Liierpo<ri 
Motor  Show  opens.— North-East  Coast  Institution  of 
Engineers,  Newcastle.— funior  Insitution  of  Engineers, 
Westminster  I  a  ace  Hotel,  8  p.m.  :  P^per. "  Possible  Im- 
provements in  Locomotive  Practice,"  Mr.  Walter  Longlaod, 
M.I.Mech.E. — Geologists'  Association:  Paper,  "Tbe  Dia- 
mond Mines  of  Sou.h  Africa,"  Professor  H.  A.  Miers 
Unive.sity  College.  Gower  Street,  8  p.ra. 

Saturday,  Mar.  4.— Glasgow  Technical  College  Scientific  Sodetr. 
7.30  p.m. :  Paper,  "  Steam  Generators  and  their  Failares/ 
Mr.  Geo.  Ness,  M.I.Mech.E. 

Monday,  Mar.  6.— Institute  of  Manoe  Engineers,  Romford  Road 
Stratford.  8  p.m.:  Fuel  Testing.— Society  of  Engineers 
Royal  United  Service  Institution,  8  p.m.— Society  of  Arts: 
Cantor  Lecture.  8  p.m., "  Internal  Combustion  Engines,"  Mr. 
Dugald  Clerk. 

Tuesday,  Mar.  7.— Royal  Institution.  5  p.m. :  Paper,  '*Some  Recent 
Biometric  btudies,"  Professor  K.  Pearson.— Zoological 
Society,  8  p.m. 

Wed.nesdxy,  Mar.  8.  —  Automobile  Club:  Annual  Meeting.— 
Geological  Society  of  Lond'>n.  8  p.m. — Society  of  Arts  : 
Ordinary  Meeting,  8  p.m.— Liverpool  Engineering  Society  : 
Paper.  "The  Evolution  of  Harbour  Kngineering,"  Mr. 
A.  F.  Fowler.  M.IostCE. 

Thursday.  MAR.9.— Ro>'al  Society,  4.30p.m.— Royal  Institution,  5  p.ni.: 
Paper,  "  Recent  Astronomical  Progress,"  Professor  H.  H. 
Turner.— Institution  of  Electrical  Engineers,  Great  George 
Street.  S.W..  8  p.m.— Dublin  Electrical  Engtneets,  Koval 
College  of  Science.  Dublin,  8  p.m. 

Friday,  Mar.  10.— Rugby  Engineering  Society,  8  pjn. :  Psper,  **  The 
Minute  Structure  of  Metals,"  Mr.  J.  T.  Milton.— Physical 
Society.— Royal  Societv.— Royal  Institution  :  Psaper,  **  Stnac- 
ture  of  the  Atom,"  Professor  J.  J.  Thompson,  F.R.S. 
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The  Offices  of  *'  Page's  Weekly," 

Wednesday  Evening. 

ARL  CAWDOR,  who  is  suc- 
ceeding Lord  Selborne  as  First 
Lord  of  the  Admiralty,  will 
hving  an  excellent  business 
experience  with  him  into  his 
new  office.  His  most  im- 
portant public  appointment  hitherto  has  been 
the  chairmanship  of  the  Great  Western  Rail- 
way, in  which  capacity  since  1895  he  has  ex- 
hibited a  decided  capacity  for  commercial  affairs. 
The'iiew  First  Lord  has  had  not  a  little  Par- 
liamentary experience,  having  sat  in  the  House 
of  Commons  as  Viscount  Emlyn  for  some  eleven 
years  before  succeeding  to  the  title  in  1898. 
Politically  Earl  Cawdor  is  comparatively  young, 
having  been  born  in  1847.  He  is  Lord  Lieutenant 
of  Pembrokeshire,  an  Ecclesiastical  Com- 
missioner, and  has  served  on  the  Carmarthen* 
shire  County  Council. 


In  his  report  just  presented  on  the  iron  and 
steel  exhibits  at  St.  Louts,  Mr,  E.  S.  Bell,  our 
commercial  agent  in  the  United  States,  is  able 
to  give  a  %^ery  satisfactory  account  of  British 
iron  and  steel  exhibits,  but  he  laments  the  fact 
that  British  engines  w^ere  a  minus  qua  n  tit  v. 
We  quote  the  following  :  "Considering 
the  large  number  of  manufacturers  in 
the  United  Kingdom  it  is  a  great  pity 
that  no  one  could  see  their  way  to  furnish 
an    example    of    British    skill.     The    question 


was  asked,  and  probably  mote  than  once^ 
at  the  St.  Louis  Exhibition,  '  Has  England 
given  up  making  engines  ?  *  It  certainly 
would  appear  so  to  those  visitors  who  have 
heard  of  the  British  reputation  and^who  seek 
in  vain  lor  some  example  to  prove  that  reports 
are  not  false.  The  plea  that  the  high  tariff 
is  prohibitive,  though  true  to  a  certain  extent, 
does    not    apply   in    all    cases    ...    It    must 
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be  remembered  that  in  sending  exhibits  to  an 
exhibition  like  that  of  St.  Louis  it  is  an  adver- 
tisement to  the  whole  world.  Visitors  from  South 
America  and  other  countries,  of  which  there 
are  immense  numbers,  look  for  articles  they 
require,  and  not  only  for  new  ideas.  When 
they  see  what  they  want  made  by  America, 
Germany,  France,  and  others,  they  naturally 
buy  from  them  in  preference  to  the  United 
Kingdom,  whose  manufactures  they  cannot 
see.  It  appears  too  much  to  the  visitors  as 
though  British  manufacturers  had  given  up 
the  fight  in  favour  of  other  countries.  The 
uninformed  look  upon  it  as  a  sign  of  weakness, 
while  other  countries  make  the  most  of  their 
opportunities  and  encourage  buyers  in  their 
beUef." 


That  orders  are  not  looked  after  by  British 
manufacturers  as  they  might  be  is  instanced 
by  a  conversation  Mr.  Bell  had  with  a  represen- 
tative of  an  American  concern  working  under 
British  patents.  This  representative  declared 
that  he  had  received  personal  inquiries  from 
visitors  from  Europe  for  some  of  their  manu- 
factures. He  had  to  refer  them  to  the  British 
house,  which  was  unrepresented  at  the  Exhibition, 
as  his  company  is  prohibited  from  selling  in 
Europe.  This  is  quoted  by  Mr.  Bell  to  show 
how  easily  orders  may  be  lost  when  a  com- 
paratively small  outlay  would  show  the  goods 
to  the  world.  As  we  all  know,  there  is  another 
side  to  this  question,  and  when  we  reflect  upon 
the  number  of  British  ideas  which  have  been 
exploited  in  the  States,  the  diffidence  of  British 
manufacturers  is  more  easily  understood. 


A  somewhat  belated  report  of  the  students' 
address,  deUvered  by  Mr.  James  Swinburne,  on 
"  The  Theory  of  Electricity  and  the  Value  of 
its  Study  to  Engineers  "  has  just  come  to  hand 
from  the  Institution  of  Civil  Engineers.  Need- 
less to  say,  Mr.  Swinburne  makes  out  a  very  good 
case  for  the  study  of  electricity,  pointing  out, 
first  of  all,  that  it  is  the  best  example  of  the 


apphcation  of  a  large  mmiber  of  branches  of 
mathematics.  Probably  this  one  subject,  the 
theory  of  electricity,  is  the  best  study  for  those 
who  wish  to  learn  mathematics  through  physics, 
and  to  gain  at  the  same  time  a  knowledge 
that  is  the  foundation  of  an  important  industry. 


In  the  course  of  his  remarks  on  the  new  theory 
of  the  constitution  of  matter,  he  remarks  that 
what  is  urgently  needed  is  a  treatise  which  begins 
by  assuming  the  existence  of  electrons,  and 
gives  a  clear  account  of  what  the  author  con- 
ceives them  to  be,  and  then  proceeds  to  show 
how  they  explain  phenomena,  and  unravel 
all  sorts  of  tangles,  and  open  all  sorts  of  stage 
doors  of  which  the  hypothesis  is  the  unexpected 
master-key.  As  to  the  direct  benefits  to  be 
derived  from  a  study  of  electricity,  Mr.  Swin- 
burne makes  it  evident  that  a  modem  engineer 
cannot  consider  his  technical  equipment  com- 
plete without  it. 

"  Electrical  engineering,"  he  says,  "  has  not 
been  developed  by  engineers  with  some  knowledge 
of  electricity,  but  by  electricians  and  other 
people  who  have  often  had  very  little  know- 
ledge of  engineering.  The  early  dynamos  were 
made  by  opticians.  The  early  gramme  rings 
were  driven  on  to  wooden  hubs  ;  and  for  a  long 
time  the  field-windings  were  painted  red, 
because  it  looked  like  sealing-wax  varnish. 
Opticians  used  seaUng-wax  varnish  first  as  an 
insulator,  until  it  came  to  give  the  correct 
scientific  look  to  all  electrical  instruments, 
just  as  badly  designed  hand-finished  brass- 
work  with  hand-chased  screws  is  necessary  in 
other  scientific  instruments.  As  dynamo  machines 
got  larger  they  came  more  into  the  hands 
of  engineers.  In  fact,  engineers  owe  a  great 
deal  to  the  dynamo.  It  was  the  dynamo  that 
produced  the  steam  turbine.  The  Parsons  turbine 
for  marine  propulsion  would  probably  never  have 
existed  if  the  inventor  had  not  begun  on  the 
dynamo.  The  modem  high-speed  engine  also 
owes  its  existence  largely  to  the  dynamo." 
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Lord  Selbornc,  the  new  High  Commissioner  for  South 
Alrica,  will  sail  for  the  Cape  by  the  Union  Castle 
steamship  If  a/ mer  Castle  on  April  29th. 

What  is  claimed  to  be  the  first  spinning  mill  in 
Kn^land  huiU  from  the  outset  to  be  driven  electrically 
is  being  erected  by  the  Acme  Spinning  Company,  of 
Pen  die  bury,  near  Manchester, 

A  valuable  report  has  been  issued  by  the  Engineering 
Standards  Commitlee  on  the  experimental  work  which 
has  been  carried  out  for  that  committee  at  the  National 
Physical  Laboratory  on  the  temperature  rise  in  the  field 
coils  of  electrical  machinery.  The  work  has  been  ably 
carried  out  by  Mr.  E.  H.  Rayner  under  the  direction  of 
Dr.  Gkue brook. 

On  stand  No,  20  at  the  Liverpool  Motor  Show,  Messrs, 
John  Gtbbs  and  Son,  ventilating  and  ekciric.il  engineers 
Duke  Street,  Liverpool,  are  exhibiting  their  new 
"  Peerless  Blower/*  direct  driven  by  their  patent  dust- 
proof  motor,  adaptable  for  blowing  forges  or  removing 
dust  from  pohshing  wheels.  They  are  also  showing  a 
variety  of  electrically  driven  ventilating  fans  and  an 
ingenious  patent  quick-break  safety-starting  switch, 

A  gentleman  who  says  he  has  t>een  twenty  years  in 
the  navy  and  is  "getting  on  in  years,  so  naturally 
has  a  tired  feeling  after  hard  work."  contributes  his 
experiences  in  an  advertisement  for  the^benetit  ^of^a 
certain ' cocoa  firra  as  follows:  "Whilst  cruising ^the 
o the r^  day.  one  of  the  blades  of  our  propeller  came  ojf» 
and  I  hfid^to  go  and  solder  a  spare  one  on.  It  i^Hts 
rathtr  a   long  and  tiring  fob,  and   I   sincerely   believe 

if  it  hadn't^  l>een  [for  — —   cocoa,  I  should  never 

have  got  through  it."    We  should   think  not,  indeed  I 
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Special  Ladder  Exeamtor  (Gloves  Patent), 
by  Messrs.  Ruston,  Proetor  and  Co.,  Ltd., 
Lincoln. 

In  this  excavator  the  ladder  is  pivoted  at  its  upper 
end,  and  can  be  raised  or  dropped  at  its  lower  end 
to  any  required  angle.  It  is  constructed  of  two 
channel  irons,  strongly  bra6ed  together,  and  in  them 
runs  a  trolley,  which  forms  the  back  of  the  bucket. 
The  chain  is  attached  to  the  bucket,  and  the  resistance 
therefore  of  the  material  excavated,  to  the  bucket 
teeth  is  met  in  the  most  direct  manner  by  the  chain, 
and  with  the  least  possible  strain  on  the  framing 
of  the  machine,  whilst  the  ladder  forms  a  sort  of  an 
abutment  which  keeps  them  firmly  up  to  their  work. 
The  bucket  is  of  one  half  cubic  yard  capacity,  and  is 
constructed  in  two  parts,  hinged  together,  viz.,  the 
back  with  the  trolley  wheel  mentioned  above,  and 
the^body  carrying  the  cutting  teeth  and  edge.  The 
bucket,  when  at  work,  is  lowered  to  the  foot  of  the 
ladder,  which  is  then  dropped  slightly,  so  that  the  teeth 
can  get  a  grip,  the  clutch  of  the  main  engine  is  next 
thrown  into  gear,  and  the  bucket  hauled  up, 
cutting  a  slice  off  the  face  of  the  bank  on  its 
journey ;  when  it  has  reached  the  top  of  the 
ladder  a  trigger  lever  engages  the  back  part  and 
holds  it,  until  it  is  again  ready  for  lowering, 
at  the  same  time  the  winding  chain  is  slackened 
slightly  by  reversing  the  engine,  causing  the  bucket 
body  to  swing  forward,  away  from  the  back  and 
discharge  the  excavated  material.  The  chain  is  then 
tightened,  until  the  bucket  body  is  once  more  drawn 
up  to  its  working  position  and  so  closed.  The  trigger 
s  next  unlatched  by  means  of  a  cord,  and  the  bucket 
runs  down  the  ladder  again  in  readiness  for  another 
cut.  The  whole  operation  of  filling,  emptjring  and 
lowering  the  bucket  ready  for  the  next  cut,  is  completed 
in  thirty  to  forty  seconds.  A  small  independent 
engine  is  provided  for  raising  the  ladder,  and  regulating 
the  depth  of  cut  taken  by  the  bucket.  By  this  also 
the  ladder  is  slightly  lifted  each  time  before  the  bucket 
is  lowered,  to  allow  the  bucket  teeth  to  clear  the  face 
of  the  cutting  on  their  way  down. 


The    Liege    Meeting    of    the    Institution    of 
Meehanical  Engineers. 

As  already  announced,  the  summer  meeting  of  the 
Institution  of  Mechanical  Engineers  will  be  held  in  Bel- 
gium, from  Monday,  19th,  to  Saturday,  June  24th.  An 
influential  Tioeption  committee  has  already  been  forqied 
by  the  Society  of  Lieg^  Bnghieers.  Papers  will  be  r^^ 
dealing  With  sokue  ot  all  of  the  "fcrttovHiig  Mlbjibcts-: 


Large  Gas-engines  ;  Electric  Colliery  Winding  Gear 
Superheating  in  Locomotives  ;  Manufacture  of  Cartridge 
Cases  ;  Strength  of  Columns. 

The  following  is  an  outline  draft  of  the  provisional 
programme  as  at  present  proposed,  subject  to  revision  : 

Monday,  June  19th  :  Arrival  in  Liege. 

Tuesday,  June  20th  :  Morning— Reading  and  discussion 
of  papers.  Afternoon— Visits  to  the  International  Mining 
Exhibition,  or  to  Works  in  Liege.    Evening— Banquet. 

Wednesday,  June  21st :  Morning— Reading  and  dis- 
cussion of  papers.  Afternoon— Visits  to  the  Exhibition, 
or  to  Works  in  the  Liege  Valley. 

Thursday,  June  22nd  :  Whole  day  visits  in  the  neigh- 
bourhood of  Liege  and  Spa. 

Friday,  June  23rd  :  Morning— Rail  to  Brussels.  After 
noon— Visits  to  Works  and  places  of  interest  in  Brussels. 
Evening — Arrive  in  Antwerp. 

Saturday,  June  24th  :  Visit  the  new  docks  and  other 
places  of  interest  in  Antwerp,  or  neighbourhood. 
Members  may  be  accompanied  by  ladies  on  the  Thurs- 
day, Friday,  and  Saturday  Excursions. 

The  reception  committee,  organised  by  the  Liege, 
Association  of  Engineers,  is  as  follows  :  Alfred  Habets 
President;  Louis  Canon,  Vice-President;  Charles  Thonet, 
Vice-President  ;  Charles  Beer,  Jules  Bolle,  Alphonse 
Chantraine,  H.  Cruysmans,  Professor  Henri  Dechamps 
Baron  Edward  de  Laveleye,  Edward  de  Roubaix,  Xavier 
De  Spirlet,  Joseph  Devillers,  Adolphe  Firket,  Professor 
Leopold  Goret,  Professor  Herman  Hubert,  Levi  George 
Montefiore,  Adolphe  Greiner,  Jules  Magery,  Charles 
I^grand,  J.  Leveque- Petit,  Edouard  PelUer  de  Clermont, 
Auguste  Raze,  J.  H.  Regnier,  Constant  Renson,  Louis 
Schaeffer,  Florent  Souheur,  Carlo  Spruyt,  Professor 
Armand  Stevart,  Gustave  Vandevvycr,  Rene  D'Andrimont, 
Secretary. 

The  Royal  United  Service  Institution— Annual 
Meeting. 

Admiral  Sir  X.  Bowden  Smith,  in  moving  the  adop- 
tion of  the  report  at  the  74th  anniversary  meeting  of  the 
Royal  United  Service  Institution,  mentioned  that  the 
year's  working  had  resulted  in  a  debit  balance  of  ;£i20. 
Efforts  would  have  to  be  made  to  ob^n  more  members 
or  eh'e  the  expenses  would  have  to,  be  reduced.  It  was 
intended  this  year  to  celebrate  the  centenary  of  the  Battle 
of  Trafalgar  by  holding  in  the  museum  between  May  and 
November  an  exhibition  ol  Nelson  relics.  Colonel 
Lonsdale  Hale,  in  seconding  the  motion,  mentioned  that 
the  total  number  of  members  at  the  end  of  the  year  was 
5«5i3i  which  was  a  decrease  on  the  previous  year  of  48. 
(Fho  joumal  h^d  fully  maintained  its  high  position  as  a 
'£«fvU%:iMriQfdical.    The  motion  was  adopted. 
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RECENT    DEVELOPMENTS    IN    ELECTRIC    SMELTING 

IN   CONNECTION  WITH   IRON   AND   STEEL. 

By  F.  W.  Harbord. 


ELECTRIC  smelting  furnaces  may  conveniently  be 
divided  into  three  main  classes — ( i )  The  induction 
furnaces ;  (2)  The  resistance  furnace ;  and  (3)  The 
arc  furnace — and  all  these  three  are  now  being 
employed  in  the  metallurgy  of  iron  and  steel.  Under 
existing  conditions,  the  electric  furnace  can  compete 
with  only  two  methods  of  steel  manufacture,  the 
crucible  steel  furnace  and  the  open  hearth,  or  Siemens, 
furnace  for  the  production  of  high-class  carbon  and 
special  steels. 

THE    INDUCTION     FURNACE. 
The   induction   type  of  furnace  is  a  large  crucible 
in  which   the   steel   is  melted   by  an  induced   current 


out  of  contact  with  any  electrodes,  completely 
protected  from  the  action  of  any  furnace  gases,  and 
practically  protected  from  oxidation.  It  gives, 
from  a  metallurgical  point  of  view,  by  far  the  nearest 
approach  to  the  conditions  of  the  crucible  process, 
and  provided  the  same  care  is  taken  in  the  selection 
of  the  raw  materials,  a  finished  product,  equal  in  all 
respects  to  crucible  steel,  is  obtained.  The  best  known 
furnace  of  this  type  is  the  Kjellin  furnace,  which  has 
been  in  operation  at  Gysinge,  Sweden,  since  1900. 
Figs.  2  and  3  are  a  plan  and  sectional  elevation  of 
this  furnace. 

The  amount  of  energy  consumed  will  vary  with  the 


Fid.   I.      VERTICAL  SECTION  THROUGH  THE  POURING  SPOUT  OF  THE  HEROULT  FURNACE  AT  LA  PRA2. 

"^  A,  Pouring  spout:  B.  suspended  electrode,  of 'wMch  tliere  aret-wo,  passing  throogli  roof;  H,  teste  or  burnt  Dokanllt 
bricks;  H',  Silica  briclcs  of  root  :  K.  rammed  basic  material ;  P,  motor  for  driving  automatic  rc;Riilaior ;  T,  Iqnsr  f or  tlmmioc 
motor  ;  P.  out  of  action ;  2.  luind-\tbcd  operating  pinion,  8',  for  regulating  clecfh>dcsb7  band ;  R,  rack  ^tUitig,  wftk  S^  bj- 
wbich  electrode  is  raised  or  lowered.    An  alternating  current  of  4,000  amperes  and  no  volts  is  used. 
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grade  of  siccl   desired,   a   high  carbon   steel   requiring 
leas  than  a   low  carbon  steel.     The  average   time  for 
producing  about  one  ton  of    steel  ingots   is  six   hours 
for  high  carbon  steel  and  from  seven   to  eight   hours 
for  dead  soft,  or  nearly  carbonless  steeL 

It  should  be  pointed  out   that  pig  and  ore  can   be 
used  in  the  furnace,  but  lo  obtain  a  high-class  product 
none  but  extremely  pure  materials  can  be  employed, 
and   at   present    Swedish   materials   are   probably    the 
only  suitable  ones  which  are  avadable.    This  furnace 
in  its   present   form   can  only  be  used  for  the  manu- 
facture   of    tools    and    other    high-class  steels,  and  in 
the  majority  of  cases,  at  all  events  outside  Sweden. 
it  will  probably  pay  better  to  use  pig  and  scrap  only, 
as  the  saving  effected  by  ore  and  pig  when  the  reduced 
output  is  considered,  cannot  }ye  very  great. 

The  following  figures  relating  to  this  furnace  will  be 
found  interesting  :— 

High  Carbon  Tool  Steel  Carbon,    1082   jxt  cent. 
Length  of  run  in  hours  . .  .  .  6 

Mean  kUovolt-amperes  ,  ,  ^^7' 3 

Total  kdovolt  ampere-hours    ,  .  .  '  J04' 

Mean  kilowatts  ..  .,  ..         142*8 

Tota!  kilowatt-hours  . .  ,,  .,  857 

Mean  h.p,         ,  .  . .  , .  . .  195 

Total  h. p. -hours  ,,  ..  -.  1165 

Total  h.p. -years  ,  ,  .  .  .  .         o  IJ3 

Output  of  ingots,  kilos  .  .  1030 

H.P.-year  per  ton  of  ingots  (2.240  lb)  o'l  3 

Cost  of  electric  energy  at  41s.  8d.  per 

h.p. -year  . .  , ,  ,  .  .  .         5s.  fd. 

The  mean  power-factor  for  the  run    .        0*672 
The  mean  power-tactor  for  2^  hours 

of  full-load  current  ..  ..        0*635 

Medium   CarVjon   Steel   Carbon   0417    per   cent. 
Length  of  run  in  hours  . .  , .  6f 

Mean  kilo  volt  ampere  .  ..  _  2^2 

Total  kilovoU  ampere-hours;  ,  .,  1546 

Mean  kdowatls  , .  .  .  . .  149 

Total  kilowatt -hours  . .  ,  ,  .  .  994 

Mean  h,  p.         .,  .,  ,.  ..  20 j 

Total  h.p. -hours  ..  ..  ..  1350 

Total  h.p. -years  ..  ..  ..        or  54 

Output  of  ingots  obtained,  kilos       . ,  955 

H.P.  per  ton  of  ingots  (2,240  lb.)      . .  o'i6 

Cost   of   electric   energy   per   ton   of 

ingots  at  413.  8d.  per  h.p.-year  . .      6s.  M, 
Mean  power-factor  for  the  run         , .        0*649 
Mean  power-factor  for   3   hours'   full 

load  . .  .. ,  . .  . .        0587 

THC    RESISTANCE     rUHNACE. 
This  class  is  best  represented   by   the   Heroult   and 
Keller    furnaces,    which    are      both     in      commercial 


operation.  Fig.  4skow^s  vertical  section  Heroult  furnace 
which  belongs  to  the  tUting  class.  Wnen  high-carbon 
steel  is  required  at  the  end  of  the  operation,  "  carburite," 
a  mixture  of  pure  iron  and  carbon,  is  added  in  the 
furnace  in  such  a  quantity  as  to  give  the  percentage 
of  carbon  required  in  the  finished  steel.  At  La  Pra2 
during  a  visit  by  the  author,  steel  varying  from  '079 
to    rooo   per   cent,    was   made   without    the   shghtest 


r 


bci  ttuu  A  H 

FIGS,    2  AVD  3.      KJ ELLIN    FURNACE. 

Vertical  Section  through  the  l.ap  hole  and  Secllonal  Plan  on  AB  — 
AA,  Primary  coil  of  insub^ed  copper  wre  wnwal  round  Janiinated 
core.  C,  and  lo  whiLh  delive  cd  rilttn  atlni!  cunc  t  of  90  amperes  at 
3,000  volt*  ;  BB^  annular  crucible  ntr  htMrih,  in  which  charge  Is  n^eltcd 
and  fomis  ihe  wcfmdary ;  CC,  taminatei  cure;  D-D',  fi  ebrick  : 
DD.  Silica  or  Magnesile  briurk  ;  B  E,  o  dlnary  brick  foundation;  FF, 
air  space  for  coolifig.  prim  rv:  F'  and  G,  iron  cvt'tider  wi<(h  pipe 
attached  lo  matnlain  a  current  f>f  air  H  mioft  ntund  primary  .  H  ,  spout 
ffoni  taphi>le:  K  K,  cov.  rsfor  aunuLir  cru  ible  ;  L  L,  cUinHrn:iil  iron 
casing  of  surface.  Th  cover*  of  ibe  cnictbltf  ;ire  un  a  Uvcl  mih  the 
working  floor,  and  the  fumave  is  charj^ed  hv  removing  ihese  and 
thfowinjg  the  scrap  and  Iron  into  the  crucible,  B.' 
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difficulty^  the  former  being  a  special  low  carboa  steel 
used  for  transformers. 

The  following  table  relates  to  this  furnace: — 
Beginning     of     run.     partial     gate 

opening,  a.m. 
Full  gate  opening,  p.m. 
End  of  run,  p.m. 
Length  of  run,  total  hours 
Mean  voltage  . . 

Mean  kilowatts,  partial  gate  opening 
Mean  kilowatts,  full  gate  opening 
Total  kilowatt-hours  . . 
Mean  h.p.,  full  gate  opening  . . 
Total  h.p.-hours 
Total  h.p.-years 
Output  of  ingots,  kgs.  . 
H.p.-years     per     ton     of     ingots 

(2,2401b.) 
Cost   of  electric  energy   per   ton   of 

ingot,  at  4  IS.  8d.  per  h.p.-year 


11-40 

12*45 

740 

8 

no 

215 

340 

2,580 

462 

3.500 

04 

2.341 

0.17 

7s.  Id. 


uttSmCD 
Fia  4.       THE  KELLER  ELECTRIC   HIGH   FURNACE 
WITH  A  PLURALITY  OF   HEARTHS. 


TH«  KwuLBii  mnwL  raoonp. 

At  Livet.  at  the  works  of  Messrs.  Keller, 
and  Co.,  the  process  of  steel-making  is  not  caniod 
on  commercially,  the  chief  business  of  this  firm  bdug 
the  manufacture  of  alloys.  They  have,  however, 
an  experimental  furnace  of  about  35  cwt.  capacity, 
in  which  they  made  an  experimental  heat.  Thp 
furnace  employed  was  identical,  from  a  metallurgical 
and  an  electrical  point  of  view,  with  the  Hferoolt 
furnace,  differing  only  in  details  as  to  tilting,  etc 
The  electrodes  passed  through  the  roof,  an  alternating 
current  was  employed  ;  common  scrap  was  the  lair 
material,  and  purification  was  effected  by  removing 
and  renewing  the  slag  several  times.  The  chaige 
made  was  of  medium  carbon,  and  the  energy  con- 
sumed was  about  *I20  c.h.p.  years  per  ton  of  in^dti 
made.  Assuming  that  the  cost  of  scrap  pig,  etc., 
in  the  Heroult  and  Kjellin  was  the  same,  the  difEemoe 
in  the  cost  of  production  would  not  be  more  than 
a  few  sliillings  per  ton  one  way  or  the  other.  The 
chief  point,  however,  when  one  process  has  an 
advantage  over  the  other  is  in  the  cost  of  raw  materiaL 
The  Kjellin  process,  to  produce  the  highest  class 
tool  steel,  is  limited  to  the  best  Swedish  scrap 
and  the  best  Swedish  pig,  or  pig  and  ore,  whereas 
common  miscellaneous  scrap  is  the  raw  material 
used  in  the  Heroult  process.  In  Sweden  this  high 
class  scrap  can  be  obtained  at  a  comparatively  iofr 
figure,  but  in  other  countries  Walloon  scrap,  if  obtain- 
able at  all,  which  is  not  likely,  would  cost  pirobably 
;^I2  per  ton,  and  possibly  more,  and  it  would  most 
likely  be  necessary  to  buy  the  Walloon  bars  at  the 
same  price  as  bars  for  cementation.  On  the  other 
hand  ordinary'  steel  scrap  in  England  can  be  booght 
from  50s.  to  60s.  per  ton,  so  that  in  countries  outaide 
Sweden  the  Heroult  process  has  a  great  advantage. 
So  far  as  analytical,  mechanical,  microscopic,  and 
workshop  tests  show,  steels  can  be  made  eith^  by  the 
Kjellin.  Heroult,  or  Keller  process  equal  in  every 
respect  to  best  crucible  steel. 

From  a  commercial  p>oint  of  view,  the  mannfactuie 
of  pig  iron  in  the  electric  furnace  is  of  little  intereit 
to  the  Enghsh  electrician  or  metallurgist,  as  with 
our  cheap  supply  of  fuel  no  electric  furnace  can 
compete  with  a  modem  blast  furnace.  In  Canada 
the  conditions  are  different,  so  that  the  possibility 
of  developing  their  iron  ore  resources  by  the  electric 
furnace  is  a  matter  of  great  importance  to  the  cokmy. 

ARC    PURflACE8. 

The  Stassano  is  the  best  known  of  this  type.  The 
process  differs  from  the  Heroult  and  Keller  prooe» 
in  so  far  that  steel  is  produced  direct  from  the  ore  ia 
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business  with  Messrs,  John  Bat^tow  and  Edwin 
J.  Nightingale,  under  the  name  of  Corhss, 
Nightingale  and  Company,  for  the  manufacture 
of  steam  engines.  Here  it  was  that  he  began 
the  de%^elopmeiit  of  his  improvements  in  steam 
engines,  and  after  about  four  years  he  com- 
pleted and  successfully  set  in  operation  an 
engine  which  embodied  the  essential  features 
of  what  is  known  universally  as  the  Corliss 
engine.  This  engine  wins  of  the  walking  beam 
ty|)e,  having  the  regulator  combined  with  the 
cut-ofT  valves,  and  developed  a  capacity 
of  260  h4x  during  the  first  minute  ot  its  auto- 
matic regulation  of  the  closing  moments 
of  its  induction  valves  It  was  constructed 
throughout  with  reference  to  the  introduction 
of  this  new  feature.  The  cyhnder  was  22  in* 
in  diameter,  and  had  a  stroke  of  6  ft.,  and 
worked  under  60  lb.  boiler  pressure. 

During  the  same  year  the  works  of  the  Corliss 
Steam  Engine  Company  were  founded  in  Provi- 
dence, R  J.  They  gave  employment  to  a  thousand 
men,  but  the  productiveness  of  the  manufactory 
must  be  estimated  at  a  higher  rate  owing  to  its 
being  equipped  with  many  labour-saving  devices 
of  which  Mr.  Corliss  was  the  inventor.  His 
letters  patent  for  impro%^ements  in  steam  engmes 
were  granted  March  loth,  1849. 

In  introducing  the  new  engine^  the  inventor 
adopted  the  novel  plan  of  offering  to  take  as  liis 
remuneration  the  saving  of  fuel  for  a  stated 
period.  In  one  instance  a  saving  of  4,000 
dollars  was  effected  in  tw^elve  months. 

The  inestimable  advantages  accruing  from 
Mr.  Corliss's  inventions  met  with  world-wide 
recognitioTi  ;  in  1867,  at  the  Paris  Exhibition, 
he  secured  the  highest  competitive  prize,  al- 
though he  had  more  than  a  hundred  engineering 
competitors.  One  of  the  British  Commissioners 
at  this  exposition^the  late  Mr.  J.  Scott  RusselL 
in  his  official  report,  said  :  "  The  American  engine 
of  Corliss  everywhere  tells  of  w^ise  forethought, 
judicious  proportion,  sound  execution  and  ex- 
quisite contrivance." 

In  1870  the  Rum  ford  medals  of  the  American 


Academy  of  Arts  and  Sciences  were  awarded 
to  Mr.  Corliss,  in  presenting  which  Dr.  Asa 
Gray  remarked  that  no  invention  since  the  time 
of  Watt  had  so  enhanced  the  efficiency  of  the 
steam  engine. 

Two  years  later  Mr.  Corliss,  under  an  act  of 
Congress  providing  for  the  celebration  of  the  hun- 
dredth anniversary  of  American  independence, 
was  appointed  a  Commissioner  for  the  State 
of  Rhode  Island  at  the  Centennial  Exhibition 
in  Philadelphia,  and  was  elected  one  of  the 
executive  committee  of  seven  who  were  entrusted 
with  the  preliminary  work.  The  engine,  of 
remarkable  dimensions,  furnished  by  Mr.  Corliss 
for  this  exhibition  increased  his  already  wide- 
spread reputation  ;  the  cost  of  the  undertaking 
exceeded  100,000  dollars.  Eventually  this 
engine  was  transferred  to  the  town  of  Pullman, 
near  Chicago,  where  it  was  utihsed  to  supply 
motive  power  for  the  extensive  works  of  the 
Pullman  Car  Company. 

In  187J  the  grand  diploma  of  honour  w^as 
aw^arded  to  Mr.  Corliss  by  the  Vienna  Exhibition 
—this  distinction  being  exceptionally  note- 
worthy  from  the  fact  that  he  was  not  directly 
represented.  In  1879  the  Institute  of  France 
bestowed  upon  him  the  Montyon  prize— which 
was  regarded  as  the  highest  honour  obtainable 
for  mechanical  achievements.  Among  other  in- 
^LTcnious  devices  invented  by  this  engineer  is  a 
machine  for  cutting  the  cogs  of  bevel-wheels^ 
an  improved  boiler  with  condensing  apparatus 
for  marine  engines^  and  pumping  machinery  for 
waterworks.  In  February,  1SS6,  the  King  of 
the  Belgians  made  him  an  officer  of  the  Order 
of  Leopold. 

Those  privileged  to  be  intimately  acquainted 
with  Mr.  George  H.  Corliss  speak  highly  of  the 
many  admirable  traits  of  his  character,  and  a 
number  of  pleasing  anecdotes  are  related  of  his 
singular  modesty  and  rehnement.  A  pecuhar 
interest  attaches  to  our  portrait  of  the  inventori 
which  was  reproduced  from  a  photograph  pre- 
sented by  him,  shortly  before  his  death  in  1888 
to  Mr.  B,  H.  Thvvaite,  C.E. 
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BRIDGE   LAUNCHING. 

By  B.  J.  Forrest,  Miem.  Can.  Soc.  C.E. 


^  HE  construction  of  a  bridge  may  be 
simple  but  the  erection  of  the 
same  is  governed  entirely  by  local 
circumstances,  and  in  countries 
where  lumber  for  false  work  is 
scarce,  and  the  cost  of  skilled 
labour  is  high,  it  is  necessary  to  seek  such 
means  of  handling  the  work  in  the  field  as 
will  entail  as  small  an  outlay  as  possible  for 
these  items. 

The  particular  work  to  which  attention 
is  called,  is  the  erection  of  several  steel  bridges 
for  the  Central  Bahia  Railway,  South  America. 
The  design  for  these  bridges  was  prepared  by 
the  writer,  who  also  had  personal  charge  of  the 
erection,  and  the  bridge  selected  for  description 
is  one  of  203  ft.  length  spanning  a  deep  gorge, 
the  base  of  rail  being  about  180  ft:  above  water 
level,  and  the  sides  of  the  gorge  being  very 
precipitous. 

The  difficulty  of  successfully  designing  the 
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FIG.  I..    ROLLER     BEARING    SHOES. 


bridge  was  enhanced  by  the  fact  that  this 
portion  of  the  country  is  hable  to  severe  shocks 
of  earthquake,  and  suitable  provision  was 
made  for  the  supports  of  the  trusses,  as  will 
be  described  later. 

Owing  to  the  cheapness  and  facility  of  procuring 
cement  and  stone,  the  abutments  and  wing 
walls  were  built  of  concrete,  the  concrete  being 
braced  and  tied  together  with  old  rails  and  tie 
bolts  as  indicated  on  drawing,  since  it  was 
found  that  the  adjacent  rock  was  cracked  and 
fissured  for  a  considerable  depth.  The  general 
lines  of  cleavage  of  strata  ran  north  and  south, 
and  the  direction  of  oscillations  east  and  west. 

MKTHOD    OP    KRECTION. 

Steel  suspension  ropes  if-in.  diameter  were 
carried  across  the  gorge,  resting  on  wooden 
roller  bents  at  each  abutment  and  connected 
to  a  winch  at  each  e«id.  Each  half  span  was 
assembled,  one  on  each  side  of  the  opening, 
and  hauled  to  the  beginning  of  opening,  then 
the  second  panel  of  each  from  the  centre 
was  securely  bolted  to  the  hinged  top  of  a 
temporary  wooden  braced  boom  80  ft.  long, 
which  was  pivoted  on  the  rock  face  of  the  gorge 
as  shown  on  plan.  Near  the  centre  pands  of 
the  bridge  were  placed  rolled  bearing  shoes, 
which  rested  on  the  i|-in.  suspension  ropes. 
The  suspension  ropes  were  stiffened  by  the  use 
of  |-in.  steel  wire  rope  guys,  these  were  used 
for  alignment,  and  assisting  the  hauUng  ropes 
in  starting,  stopping,  balancing,  and  controlling 
the  travel  of  trusses.  The  shore  ends  of  the 
trusses  while  being  launched  rested  on  skids, 
the  ends  being  counterbalanced  as  much  as 
possible  during  the  launching.  These  skids 
rested  on  rails,  and  are  shown  in  the  illustratioii. 
Powerful  screw  jacks  were  used  when  thes6 
skids  jammed.  Hauling  ropes  of  |-in.  steei 
were  attached  to  the  trusses,  the  hauUng  being 
accomplished  by  the  aid  of  a  locomotive. 


HAyt.lNO    AIV0    OLOSINO    UP    THE    TRUSSES, 

When  the  ends  of  the  half  spans  met  at  the 
centre  of  the  opening,  the  closing  up  and  adjust- 
ment was  done  by  means  of  jacks  and  four 
powerful  cam  jaw  levers  bolted  to  upper  and 
lower  chords  of  trusses »  thus  holding  them  in 
position  while  the  joints  were  being  riveted 
up.  When  this  was  done  the  centre  and  end 
cross  girders  and  gusset  plates  and  spandrels 
of  upper  and  lower  chords  were  placed  in  posi- 
tion, and  after  these  the  wind  bracing,  laterals, 
floor  beams,  and  joists.  The  greater  w^eight 
of  the  truss  was  carried  on   the  80- ft.  boom. 


and  the  trusses  were  assembled  at  such  a  height 
that  when  the  two  halves  met  together,  the 
lowering  of  the  top  ends  of  booms  would 
bring  the  trusses  to  the  necessaiy  height  to 
suit  the  finished  rail  leveL 

The  tirne  occupied  in  launching  and  closing 
up  the  trusses  w^as  thirty-six  hours,  and  for 
fixing  platform,  raising  clearing  and  closing 
tracks  about  one  day.  Freight  traffic  was 
suspended  for  three  da)^,  tracks  and  approaches 
raised,  and  abutrnents  altered  to  suit  the  new 
bridge  during  this  time.  Passengers  and  bag- 
gage   were    conveyed    across    by    means    of    a 
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small,  low  level  trestle  bridge,  while  portions 
of  bridge  material  and  urgent  freight  were 
carried  over  on  the  suspension  ropes.  The 
material  of  the  existing  bridge,  which  the  new 
one  was  to  replace  on  account  of  increased 
roUing  loads,  was  removed  by  means  of  same 
booms,  gear  and  tackle  as  were  afterwards 
employed  in  laimching  the  new  span. 

PROVIDING    AQAIN8T    EARTHQUAKK8. 

As  before  mentioned,  special  end  bearings  had 
to  be  designed  to  allow  provision  for  displace- 
ment by  earthquakes.  As  will  be  seen  in  plate 
the  shoes  were  of  disc  form,  resting  on  a  number 
of  balls,  these  in  turn  resting  on  bed  plates  of 
suitable  dished  form.  This  form  of  bearing 
was  found  to  work  in  a  very  satisfactory  manner 
during  earthquake  shocks,  which  gave  oscilla- 
tory motion  at  centre  of  span  of  about  three 
inches,  with  no  signs  of  cracks  or  settlements 
of  abutments  or  wing  walls. 

The  total  weight  of  the  bridge  as  launched, 
was  about  120  tons,  thus  giving  a  load  on  each 
launching  boom  of  about  30  tons.  Provision 
was  also  made  for  adjusting  the  rail  approaches 
by  the  use  of  four  movable  track  entrance- 
trussed  beams  12  in.  by  18  in.  fixed  aty  each 
end  of  bridge,  one  end  being  strapped  and 
bolted  to  side  end  of  floor  beam,  the  other  end 
resting  on  cross  beam  bearers,  skids  and  wedges 
for  facilitating  alignment  and  levelling  up  of 
track  entrances  into  bridge  after  earthquake 
shocks  or  settlement  of  ground. 

The  cost  of  erection  and  launching,  including 
labour,  material  and  transportation  of  same, 
was  about  $500.00.  The  material  used  in 
construction  of  the  bridge  was  steel,  the  unit 
stress  allowed  being  about  13,000  lb.  per 
square  inch  for  both  tension  and  compression. 
Maximum  deflection  at  centre  estimated  at 
2i  in.  The  main  joints  of  trusses  at  the  centre, 
as  also  the  gusset  plates  were  riveted,  all  other 
connections  being  bolted,  chiefly  on  account 
of  lack  of  skilled  labour  and  with  a  view  to 
facilitate  speedy  erection. 

Read  before  the  Canadian  Society  of  Civil  Engineers 


Openings  for  Trade  Abroad* 


Belgium. 

Tenders  will  be  opened  on  the  5th  prox.  at  the  Bourse 
de  Commerce,  for  the  demolition  of  the  metallic  turning 
bridge  over  the  Bruges-Ostend  Canal  at  Breedene,  and 
the  construction  in  its  place  of  a  metallic  fixed  bridge^ 
with  a  lower  passage  in  masonry.  The  estimated  cost 
of  the  work  is  about  ;^  13,665.  Particulars  may  be 
obtained  from  the  principal  engineer,  M.  De  Nys,  Rue 
Coaste  d' Argent,  Bruges. 

On  the  29th  inst.  tenders  will  be  opened  at  the  offices^ 
of  the  "  Societe  Nationale  des  Chemins  de  Fer  Vicinaux," 
14,  Rue  de  la  Science,  Brussels,  for  the  construction  of 
a  section  of  the  projected  railway  between  La  Bouverie 
and  Harvengt.  The  cost  of  the  work  is  estimated  at 
about  £3,722.  A  deposit  of  £360  is  required  to  qualify 
any  tender,  which  must  be  posted  not  later  than  March 
28th.  Specifications,  price  i  fr.,  may  be  obtained  from 
M.  L'Hoir,  30,  Boulevard  Dole/,  Mons. 

British  India. 

The  Assam  Administration,  being  desirous  of  having 
the  town  of  Sylhet  connected  with  the  Assam-Bengal 
Railway  at  Kulaura  by  a  2  ft.  6  in.  gauge  steam  tramway, 
are  prepared  to  offer  the  following  concessions  to  a 
company  or  a  firm  undertaking  to  construct  and  work 
such  a  line  :  the  provision,  free  of  charge,  of  the  land 
required  for  the  tramway  and  its  stations  ;  permission 
to  lay  the  rails  upon  existing  road  embankments — with 
permission  to  widen  if  necessary  the  existing  road 
embankments  for  the  purpose — provided  that  a  clear 
width  of  6  ft,  is  left  for  road  traffic.  An  annual  subsidy, 
provided  by  Local  Boards  in  the  Sylhet  district,  of 
Rs.  1,000  per  mile,  to  commence  from  the  date  on 
which  the  tramway  is  open  to  traffic,  and  to  continue 
for  a  period  of  ten  years.  Reduction  to  2  annas  per 
cubic  foot  (converted)  of  the  royalty  due  on  any  timber 
obtained  from  Government  forests  for  the  original 
construction  of  the  line. 

The  length  of  the  line  would  be  33  miles  approximately. 
It  is  not  expected  that  the  Kusiara  river  would  be  bridged 
— at  all  events  for  some  time  to  come— and  it  will  suffice 
if  effective  arrangements  are  made  to  transport 
passengers  and  goods  across  this  river  by  ferry.  Similar 
ferry  arrangements  may  be  made  on  the  Surma  river 
opposite  the  town  of  Sylhet,  the  terminal  station  being 
situated  on  the  south  bank  of  this  river.  Applications 
should  be  addressed  to  the  Secretary  to  the  Chief 
Commissioner  of  Assam,  Public  Works  Department^ 
Shillong. 
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Thermometers  and  Pyrometers,  with  some  of  their 
Industrial  Applications. 


By    RoiiEHT    S.    Whipple. 

yCaniinueii  from  page  410./ 


|HAVE  already  referred  to  a  recording; 
apparatus  designed  by  Pre  lessor 
Callendar.  The  instrument 
consists  of  a  Wheatstone  bridge 
or  potentiometer  in  which  the 
movement  cf  the  slider  along 
the  bridge  wire  is  automatically  effected  by 
delicate  relays  worked  by  the  current  passing 
through  the  galvanometer  between  the  bridge 
arms.  According  as  the  moving  coil  of  this 
galvanometer  is  deflected  in  one  direction  or 


PIG.    10.      CALLENDAR    ELECTRIC    RECORUEK 
WITH    THERMOMETER. 

the  other,  a  relay  circuit  is  connected  through 
one   or    other    of   t^o   electro -magnets.     Each 


of  these  magnets  is  mounted  on  a  clock,  the  move- 
ment of  which  is  pi  even  ted  by  a  brake.  When 
a  current  passes  through  a  magnet,  this  brake 
is  lifted,  allowing  the  clockwork  to  revolve. 
The  clocks  are  connected  by  differential  gearing 
with  a  recording  pen,  which  is  pulled  in  one 
direction  or  the  other,  according  as  the  brake 
is  lifted  from  the  corresponding  clock-  The 
bridge  slider  moves  with  the  pen  and  tends 
to  restore  balance. 

Fig.  10  illustrates  a  Callendar  recorder  for 
determining  the  temperatures  of  annealing 
furnaces  and  for  general  thermometric  work. 
The  two  electro-magnets  referred  to  may  be 
seen  in  the  top  portion  of  the  case.  The 
thermometer  protected  by  a  i>orcelain  tube  is 
shown  on  the  left-hand  side  of  the  recorder. 

M.  Le  Chatelier  refers  to  the  recorder  as  the 
only  one  which  records  high  temperatures  by 
purely  mechanical  means,  without  the  inter- 
vention of  photography.  This  statement  may 
not  now  be  strictly  true,  yet,  I  believe,  the  Cal- 
lendar recorder  still  provides  the  most  satis- 
factory way  of  mechanically  drawing  a 
temi^erature  record. 

The  uses  to  which  a  satisfactory  recordei  can 
be  put  are  almost  inntimerable.  In  Fig.  11  two 
recalescent  curves  are  produced  ;  one  record 
(a)  being  characteristic  of  a  mild  grade  of  steel 
(o'35  per  cent,  carbon),  the  other  (b)  of  a 
finer  steel.  A  comparison  shows  clearly  the 
value  of  such  records  in  discriminating  between 
different  qucdities  of  steel. 

The  continuous  record  of  the  temperatures, 
registered  by  a  Callendar  pyrometer  on  the 
downtake  of  a   Lancashire  boiler,   will  be    of 
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^  and  will  swear  that  he  was  awake  the  whole 
night  through,  and  in  many  cases  will  aver  still 
more,  strongly  that  the  correct  temperature 
was  maintained  all  the  time,  the   master   only 
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FIG.  II.      RECALESCEXT  CURVES  OBTAINED  WITH 
CALLENDAR     RECORDER. 

interest  to  engineers  (see  Page's  Weekly, 
p.  174,  January  27th.  i<)05).  Not  less  note- 
worthy is  the  record  (Fig.  12)  of  the  hot- 
air  blast  tem]XTatures  obtained  in  a  Midland 
steel  works.  The  construction  and  electrical 
connections  of  the  thermometers  employed 
for  this  purix)se  are  shown  in  Fig.  13. 

On  every  hand  we  hear  of  the  **  heat  treat- 
ment "  of  steel,  and  anyone  who  has  had  anything 
to  do  with  annealing  knows  the  difficulty  of 
maintaining  their  ovens  or  furnaces  at  a  constant 
temi)erature.     The    fireman   will   go    to   sleep. 


i\aik  CopfMT  Shcitkng 


FIG. 


TEMPERATURE-RECORD  OF  A  HOT  AIR  BLAST. 

Record  extends  over  22  hours. 


learning  a  few  days  later  from  the  tests  on  the 
material  how  badly  the  furnace  has  been  fired. 
The  record  (Fig.  14)  has  been  kindly  supplied 
by  a  firm  employing  four  of  these  recorders, 
and  it  explains  hew  they  have  overcome  the 
difficulty.  The  difference  in  the  firing  between 
the  two  men — the  old  experienced  hand  and 
the  new  man,  who  fires  more  frequently — is 
very  striking.  The  thermometer  (fig.  15)  is 
provided  with  a  heavy  cast-iron  head,  having 
a  large  iron  flange,  which  rests  on  the  cover 
of  the  furnace. 
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FIG.    14.      ANNEALING    FURNACE    RECORD. 

The  temperature  is  above  700  deg.  C.    Each  space  on  the  vertical  scale  corresponds  to  4  centigrade  degrees. 


I  will  now  give  some  instances  where  resistance- 
thermometers  are  being  used  for  more  strictly 
scientific  work.  The  first  case  is.,  perhaps, 
one  of  the  more  recent.  Messrs.  Heycock  and 
Neville,  whose  work  on  the  determination  of 
the  melting-points  of  metals  is  so  well  known, 
have  recently  been  investigating  the  behaviour 
of  the  copper-tin  alloys.*  This  important  re- 
search, in  which  many  different  alloys  were 
included,  was  carried  out  by  means  of  these 
thermometers  and  a  Callendar  electric  recorder. 

The  next  example  will  show  how  extremely 
sensitive  a  resistance  thermonieter  may  be 
made.  The  illustration  is  taken  from  Callendar 
and  Nicholson's  paper  on  the  "  Law  of  Con- 
densation of  Steam."t 

The  thermometer  (Fig.  16)  was  fixed  in  the 
piston  rod  of  a  steam  engine,  and  its  temperature 
read  by  means  of  a  cycle  contact-maker,  bridge 
and  galvanometer.  A  recoid  obtained  with  a 
similar  thermometer  inserted  in  the  cylinder 
cover  is  shown  in  Fig.  17.  The  most  striking 
feature  of  the  curve  is  the  great  superheating 
shown  at  the  end  of  the  compression. 

In    the  latter  part  of  1903  Sir  John  Murray 

*  Heycock  and  Neville  Bakerian  Lecture  **  On  the  Constitution  of  the 
Copper-Tin  Senes  of  Alloys,"  Phil.  Trans.  A.  Vol.  aoa,  1903. 

t  Proceedings  of  the  Institution  of  Oivil  Engineers,  Vol.  czxzi.,  p.  33. 


made  a  series  of  experiments  to  determine 
the  temperature  of  Loch  Ness.  The  ther- 
mometer was  immersed  to  a  depth  of 
201  ft.,  and  the  temperature  was  recorded}  on 
an  instrument  at  a  distance  of  1,200  ft.  from 
the  thermometer.  The  thermometer  was 
attached  to  a  cable  wound  on  a  drum  which 
was  fixed  to  the  deck  of  a  boat  moored  in  the 
loch,  and  the  cable  was  connected  to  the  shore 
cable  by  means  of  an  elaborate  mercury  cup. 

HBAT    RADIATION  AND    OPTICAL    THBRMOMBTERS. 

Many  workers  have  endeavoured  to  evolve 
a  pyrometer  that  would  measure  the  temperature 
of  a  source  of  heat  without  the  necessity  of 
inserting  a  "  poker,"  as  the  Americans  call  the 
ordinary  pyrometer. 

Taking  optical  thermometers  first,  I  think 
that  on  the  whole  the  one  designed  by  Pro- 
fessor Wanner  is  the  most  successful.  It  is 
based  on  the  photometric  comparison  of  the 
intensity  of  the  light  emitted  by  the  incandes- 
cent body  whose  temperature  is  sought  with  the 
light  of  a  standard  comparison  lamp.  Instead 
of  using  monochromatic  light,  the  light  is 
spread  out  into  a  spectrum  by  a  direct  vision 
spectroscope  (Fig.  18),  and  a  small  region  in  the 
red  is  used.    The  working  standard  source  of 
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FIG.    15.      CONSTRUCTION  OF  THERMOMETER   FOR 
USE   IN  ANNEALING  FURNACES. 


same  intensity,  is  to  first  polarise  them  in  planes 
at  right  angles  to  each  other,  and  then  the 
intensity  of  each  can  he  varied  by  viewing  them 
thicugh  a  Nicols  prism,  which  can  be  rotated. 
The  angular  rotation  oi  the  Nicol  is  then  a 
measure  of  the  intensity  oi  the  light,  and 
therefore  of  the  temperature.  The  incandescent 
lamp  can  be  standardised  against  an  amyl- 
acetate  flame*  Owing  to  the  loss  of  light  in  the 
optical  system  of  the  pyrometer,  the  lower 
limit  of  temperature  measurement  with  the 
Wanner  is  about  900  deg.  C,  so  that  it  un- 
fortunately cannot  be  used  for  determining 
the  hardening  and  annealing  temperatures  of 
many  steels.  The  instiunient  is  capable  of 
considerable    accuracy,    it    being    possible    to 


FIG.    16,      THERMOMETER  FOR   DETERMINING  THE 
TEMPERATURE  CYCLE  IN  A  STEAM  ENGINE  CYLINDER. 

obtain  temjierature  measurements  with  it  to 
within  I  per  cent. 

In  Mesiu-e  and  Nouers  pyrometer- telescope 
an  attempt  is  made  to  control  temperatures  by 
taking  advantage  of  the  rotation  of  the  plane  of 
polarisation  of  light  passing  through  a  quartz 
plate  cut  perpendicular  to  its  axis.  The  angle 
o(  rotation  is  directly  proportional  to  the  thick- 
ness of  the  quarts,  and  approximately  inversely 
proportional  to  the  square  of  the  wave  length. 

Fn  general  the  field  of  view  will  be  coloured, 
and  by  turning  the  analyser  the  colour  observed 
will  change  because  the  light,  all  polarised  in  the 
same  plane,  emerging  from  the  first  Nicol,  is 
polarised  by  the  quartz  in  various  planes  de- 
pending on  the  wave  length,  so  that  the  angle 
between  the  two  Nicols  determines  the  colour 
that  will  be  seen.      This  instrument  has  the 
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advantage  over  others  that  it  has  no  auxiliary  current  is  generated,  and  the  loop  which  is  sus-  ^H 
apparatus,   but   it  lacks  sensibility,                         pended  by  a  delicate  quartz  ftbre  turns,  carrying,         ^^ 

An  ingenious  optical  pyrometer  has  been  with  it  a  light  mirror.  Some  extremelyjnterest-  ^J 
designed  by  HolbornandKurlbaum,  working  at  ing  work  has  been  carried  out  with  one  of  these  ^H 
the  Physikalische-Technische  Reichsanstalt.*  instruments  ;  Dr.  W,  E,  Wilson  has,  for  instance,  ^H 
An  incandescent  filament  is  placed  in  the  focus  of  concluded  that,  supposing  the  sun  to  be  a  dark  ^H 
the  eye- piece  of  a  telescope,  and  by  means  of  an  body,  its  temperature  is  6,590  deg.  C*  ^H 
object-glass  an  image  of  the  source  of  heat  Professor  Langley  designed  a  radiometric  1 
is  thrown  into  the  same  plane.  The  current  apparatus  under  the  name  of  a  bolometer,  1 
passing  through  the  filament  is  regulated  bj'  which  has  since  been  largely  developed  by  ^J 
means  of  a  rheostat  until  the  filanient  is  no  ProfessorCallendar  for  measuring  heat  radiations,  ^H 
longer  visible  on  the  image  of  the  source  of  more  particulary  solar  radiations.  It  consists  1 
heat  when  both  sources  of  light  will  have  the  of  a  differential  pair  of  flat  platinum-ther-  ^H 
same  intensity.                                                              mometers,  one  blackened  and  tlie  other  bright,        ^^M 

I  do  not  know  of  any  heat  radiation  pyro-  placed  side  by  side  in  the  same  horizontal  J 
meter  that  has  been  successfully  applied  com-  plane  in  a  hennetically  sealed  glass  vessel.  ^H 
mercially.  Boys*  radio -micrometer,  although  The  difterence  of  temperature  between  the  ^^M 
marvellously  sensitive,  is  too  delicate  for  the  two,  which  is  automatically  recorded  on  a  ^J 
rough  handling  of  everyday  Ufe.  It  consists  Callendar  electric  recorder,  is  approximately  ^H 
of  a  loop  of  copper  wire  hung  in  a  magnetic  a  measure  of  the  intensity  of  the  vertical  com-  ^H 
field,  the  t\vo  ends  of  the  wire  being  connected  to  ponent  of  the  radiation  to  which  they  are  ^H 
small  plates  of  bismuth  and  antimony  respec-  exposed.  It  has  already  been  shown  with  these  ^H 
tively,  and  a  small  copper  plate  being  attached  instruments  that  the  heat  received  by  reflection  1 
to  the  junctions.  The  heat  radiation  is  allowed  from  the  sky  under  certain  conditions  may  1 
to  fall  upon  this  copper  plate.     A  small  electric     amount  to  more  than  40  per  cent,  of  the  whole         ^J 

*  Ste  SiUb.  b.  K.  Akad.  d.  Wisseosch.  eu  Berlia.  xHi.,  June,  1901.                            «  Proceedings  o£  the  R(7>^1  Society,  Vol.  Ixlx..  p.  jso.                         ^^H 
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FIG.    18.      DIAGRAM   SHOWING   OPTICAL  ARRANGEMENT  OF  A   WANNER    PYROMETER. 


vertical  component.  They  have  also  shown  what 
a  large  proportion  the  negative  radiation  bears 
to  the  amount  of  radiation  falling  on  the  earth 
during  the  day.  The  radiation  is  continually 
varying  throughout  the  whole  night. 

These  instruments  have  been  successfully 
employed  to  measure  boiler  radiation,  more 
especially  to  compare  the  relative  efficiency  of 
various  boiler  laggings. 

The  Siemens'  water  calorimeter  is  so  well 
known  that  there  is  no  necessity  to  describe 
it  in  detail.  A  ball  of  copper,  iron,  or  platinum 
of  known  weight  is  exposed  to  the  heat  of  a 
furnace,  and  is  then  transferred  to  a  vessel 
containing  a  measured  quantity  of  water  at  a 
known  temperature.  It  can  readily  be  seen  that — 
knowing  the  rise  in  the  temperature  of  the  water, 
owing  to  the  insertion  of  the  hot  body,  and  the 
specific  heat  of  the  metal  ball  employed — the 
temperature  of  the  furnace  can  be  deduced. 

Discrepancies  have  long  been  observed  between 
the  results  obtained  with  water  calorimeters 
and  other  forms  of  pyrometers  ;  but  these 
discrepancies  have  now  been  accounted  for. 

Dr.  Glazebrook,  in  an  interesting  paper  read 
before  the  Institution  of  Mechanical  Engineers,* 
describing  the  work  of  the  National  Physical 
Laboratory,  dealt  with  the  case  of  the  deter- 
mination of  temperature  with  an  iron  ball 
and  calorimeter. 

A  correspondent  drew  Dr.  Glazebrook's  atten- 
tion to  the  fact  that  there  were  considerable  dis- 
crepancies in  the  values  given  for  the  specific  heat 

*  Proceedings  of  the  Inst  Mech,  Engineers,  February,  1903,  p.  83. 


of  iron  at  high  temperatures,  or,  what  comes  to 
the  same  thing,  for  the  total  heat  emitted  by  a 
given  mass  of  iron  in  cooling  from  a  high  tem- 
perature. The  values  generally  adopted  are 
those  of  Pionchon,  who  based  his  values  on 
the  melting  point  of  silver,  taking  Violle's 
value  of  907  deg.  C.  This  value  is  far  too 
low,  962  deg.  C.  being  now  generally  accepted. 
Research  has  shown  that  if  Pionchon*s  values 
are  corrected  by  the  recent  silver  value,  they 
may  closely  be  brought  into   line. 

FUSION    THKRMOMKTKR. 

Reference  must  be  made  to  the  excellent  work 
of  Seger  in  producing  a  series  of  porcelain  cones 
melting  at  various  temperatures,  and  to  the 
work  of  Mr.  Henry  Watkin  in  the  same  direction.* 
I  would  also  like  to  draw  attention  to  an  in- 
genious device  invented  by  Messrs.  E.  H. 
Griffiths  and  W.  C.  D.  Whetham.  An  iron  rod 
is  held  rigidly  in  a  steel  tube  by  means  of  an 
alloy  melting  at  any  given  temperature. .  The 
rod  is  free  to  rotate  as  soon  as  the  alloy  is  melted, 
and  can  be  made  to  ring  an  alarm  either 
mechanically  or  electrically,  or  to  shut  off 
gas,  steam,  etc.  By  a  simple  contrivance  it 
can  easily  be  reset  for  another  experiment. 

I  feel  that  I  have  only  touched  on  the  fringe  of 
thermometry  and  its  many  applications.  The 
number  of  these  applications  must  increase  as 
the  demand  for  scientific  accuracy  increases  in 
all  our  large  industries. 

A  paper  read  before  the  Cleveland  Institution  of  | Engineers, 
Middlesbrough. 

•  See  '•  The  Principle  of  Contraction  of  Clay  as  a  Pyrometer  for  High 
Temperatures."    Henry  Watkin .— Proc.  Bii^sh  Ceramic  Socl«ty»  1903 . 
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WEEKLY    NOTES    ON    NAVAL  PROGRESS 
N     CONSTRUCTION     AND     ARMAMENT. 


(by  our  naval  correspondknt.) 


HE  naval  ft^timates  for  1905-06 
have  been  received  by  press  and 
puhHc  alike  with  a  slight  sigh 
of  relief.  There  can  be  no  douiit 
that  the  reducHon  of  the  total 
sutra  by  three  and  a  half  millions 
sterlinj^  to  ^^^33. 389,000  b  felt  to  be  a  first  step  in  the 
direction  of  retrenchment,  to  which  all  the  leaders 
of  public  opinion  combine  in  assuring  U5  we  must 
soon  turn  if  we  are  to  avoid  national  bankruptcy. 
But  over  and  above  the  feeling  of  relief  at  the  immediate 
prospect  of  a  slight  diminution  in  taxation  there  has 
been  notice-able  a  distinct  fear  that  retrenchment 
where  the  Navy  is  concerned  may  prove  in  the  long 
run  to  be  more  costly  than  a  continued  heavy  ex- 
penditure. Although  Lord  Selborne  was  able  to  say 
in  his  Memorandum  explanatory  of  the  estimates,  that 
the  fleet  has  never  been  in  a  more  perfect  «tate  of 
repair,  and  though  we  are  all  convinced  that  in 
efficiency  and  battle-worthiness,  the  present  condition 
of  the  British  navy  leaves  nothing  to  be  desired, 
there  is  always  the  possibility  of  a  return  to  the 
bad  old  days  when  money  for  the  Navy  was  only 
grudgingly  given  by  the  Treasury.  We  shall  not 
always  have  men  like  Lord  Walter  Kerr  and  Sir  John 
Fisher  at  the  elbow  of  the  First  f^rd  to  act  as  chief 
naval  advisers  to   the  Govenmient. 

The  reduction  in  the  total  is  mainly  made  tip  by 
the  saving  in  votes  8  and  q,  for  new  construction, 
armament  and  repairs.  The  new  shipbuilding 
programme  comprises  one  battleship,  four  aniioured 
cruisers,  six  ocean  going  destroyers,  twelve  coastal 
destroyers,  and  eleven  submarines.  The  battleship 
will  be  called  the  Dreadnought,  and  is  to  be  built 
at  Portsmouth,  while  the  ship  of  the  armoured 
cruiser  class  will  be  called  the  Imnmible.  With  regard 
to  the  construction  of  this  class  details  are  not  yet 
known,  but  from  Lord  Selborne 's  remark  in  the 
Memorandum  that  the  first  business  of  the  dockyards  is 
to  keep  the  t^eet  in  repair,  and   that  accordingly  the 


amount  of  new  construction  allotted  to  those  dock- 
yards should  he  subordinated  to  this  main  con- 
sideration, it  may  reasonably  be  assumed  that  all  four 
will  be  built  in  the  private  yards. 

It  is  in  the  destroyers  that  the  most  interesting 
feature  of  the  programme  is  to  be  found.  The  ocean- 
going destroyer  is  something  new  in  the  world  of 
naval  architecture,  and  Lord  Selborne  has  rightly 
explained  the  causes  which  have  led  the  Board  to  the 
adoption  of  this  type.  In  the  development  of  the 
destroyer  class  two  qualities  have  successively 
predominated,  speed  and  sea-keeping  power.  Their 
study  of  the  tactical  and  other  questions  involved 
has  led  the  Board  to  the  conclusion  that  two  classes 
of  destroyer  are  required  for  the  Navy,  one  for  the 
ocean  work  and  the  other  for  the  narrow  seas.  They 
have  accordingly  decided  to  combine  the  qualities  of 
speeil  and  sea-keeping  power  in  a  special'type  of  ocean- 
going destroyer  which  \Nin  be  expensive,  and  of  which, 
therefore^  the  numbers  must  be  comparatively  few; 
and  to  design  a  new  type  of  coastal  destroyer  which 
will  be  comparatively  cheap,  and  of  which  therefore 
the  numbers  can  be  larger. 

There  i»  also  a  reduction  in  Llie  numbers  of  the 
personnel  this  year,  oifly  129,000  being  required  as 
against  131,100  last  year.  Tliis  reduction,  says  Lord 
Selbarne,  is  a  consequence  of  the  policy  of  eliminating 
from  the  Navy  those  ships  whose  fighting  value  is 
practi«illy  nil.  Recruiting  for  the  Royal  Naval 
Reserve  has  been  thoroughly  satisfactory,  and  the 
Royul  Naval  Volunteer  Reserve  is  also  doing  welL 
The  numl>er  of  eligible  candidates  for  service  in  the 
navy  continues  to  be  in  excess  of  requirements,  and 
altogether  the  outlook  for  the  Navy  islthoroughly 
satisfactory.  Lord  Selborne  will  at  least  be  able 
to  congratulate  himself  that  the  last  estimates  he 
presented  to  Parhament  showed  the  Navy  to  be  in  a 
thoroughly  strong  and  efficient  state,  and  that  they 
met  with  approval  from  pubHcists  and' politician  a 
of  all  shades  of  opinion. 
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NEW  FLAT  TURRET  LATHE   WITH   CROSS    SLIDING   HEAD. 

BY    THE    JONES    AND    LAMSON     MACHINE    COMPANY, 


\X7E  were  recently  afforded  an  opportunity 
of  inspecting  the  latest  model  '*  Hartness 
Flat  Turret  Lathe  '*  at  the  City  premises  of  the 
Jones  and  Lamson  Machine  Company,  and 
reproduce  herewith  several  illustrations  of  this 
interesting  machine  tool  dev^elopment.  In  ad- 
dition to  the  regular  features,  built  into  it  during 
the  last  fifty  years,  the  new  lathe  has  an  im- 
portant acquisition  in  the  shape  of  a  cross 
sliding  head. 

The  machine,  as  it  stands  to-day,  represents 
the  inventive  skill  of  a  long  train  of  patentees, 
and  bears  witness  to  the  cumulative  effect  of 
concentration  during  a  long  period  upon  one 
particular  machine. 

The  entire  plant  of  the  Jones  and  Lamson 
Machine  Company   has   for  many   years   been 


dev^oted  to  the  manufacture  of  the  '  Flat  Turret " 
lathe,  and  its  equipment  of  tools.  They  have, 
from  time  to  time,  produced  several  modified 
forms  of  the  machine,  the  present  lathe  em- 
bodying only  those  features  which  have  stood 
the  test  of  practical  work  in  the  machine  shop. 
The  ''Flat  Turret*'  lathe  was  introduced  in 
1891,  and  is,  of  course,  familiar  to  the  majority  of 
our  readers,  but  for  the  benefit  of  tlie  few  it  may 
be  well  to  mention  the  points  in  which  the  '*  Flat 
Turret  "  differs  from  other  lathes.  In  the  first 
place  the  headstock  is  mounted  on  guideways 
running  across  the  machine,  instead  of  being 
affixed  to  the  bed.  It  contains  all  the  necessary 
gears  and  clutches  for  producing  all  the  changes 
of  si^eed.  The  carriage  carries  a  flat  circular 
plate-shaped  tool-holder  from  which  the  lathe 
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takes  its  name.  The  frame  or  bed  is  a  single 
casting  formed  with  guideways  which  run 
lengthwise  for  the  carriage  and  crosswise  for 
the  headstock.  The  lower  part  of  the  bed 
casting  serves  as  a  receptacle  for  chips 
and  oil. 

The  new  machine  has  an  ideal  scheme  of 
speed  regulation.  After  making  trial  of  several 
combinations  and  positions  in  order  to  get  the 
best  form  of  self-contained  speed  variator,  it 
was  found  advantageous  to  arrange  all  the 
shafting  and  gearing  in  a  horizontal  plane, 
ample  lubrication  being  obtained  by  the  com- 
plete submergence  in  oil  of  the  lower  half  of  all 
the  running  parts.  This  determined  the  adop- 
tion of  the  shallow  j)an-shaped  frame  for  the 
headstock,  which  includes  all  the  clutches  and 
bearings.  The  natural  form  of  bed  for  holding 
the  headstock  made  it  easy  to  give  the  latter  a 
cross  travel.  The  shding  headstock  is  securely 
gibbed  to  the  guideways,  thus  giving  the 
spindle  a  cross  feed  relative  to  the  turret,  or, 
in  other  words,  providing  a  cross  feed  for  each 
tool.  The  value  of  this  feature  is  apparent  not 
only  for  chuck  work,  but  for  many  other  kinds 
of  work. 

The  single  drive  receives  power  at  a  constant 
speed,  and  in  one  direction,  and  all  of  the 
changes  for  variation  and  direction  of  speed 
are  obtained  by  clutches  and  gears  between  the 
power  receiving  shaft  and  the  spindle.  As  the 
pulley  receiving  the  power  is  driven  at  a  con- 
stant speed,  it  may  be  belted  to  a  countershaft 
or  to  a  motor  at  the  head  of  the  machine.  An 
even  tension  of  the  belt  is  maintained  by  means 
of  a  compensating  base.  High  speed  steels  tax 
the  running  bearings  of  a  machine  to  their 
limit,  and  in  order  to  meet  this,  bronze  bearings 
are  used  for  the  driving  shafts.  They  are  en- 
closed in  the  chamber  formed  by  the  headstock 
and  its  lid,  and  receiv^e  a  continual  shower  of 
oil  when  running.  The  cross  shding  head  is 
provided  with  ten  stops  carried  in  a  revolving 
holder. 

The  lathe  is  made  in  two  sizes,  and  may  be 


furnished  with  an  equipment  of  tools  for  either 
bar  work  or  chuck  work,  or  a  double  equipment 
for  both.  The  smaller  machine,  shown  on  page 
524  is  known  as  the  2  by  24,  and  when  equipped 
with  the  automatic  die  outfit  of  tools  it  turns 
out  the  same  work  as  the  original  2  by  24, 
excepting  that  the  hole  through  the  spindle 
is  now  made  2|  in.  instead  of  2J  in.  The 
general  arrangement  of  the  lathe  will  be  under- 
stood by  a  reference  to  page  524,  the  various 
features  being  clearly  indicated  on  the  half- 
tone block. 

The  working  range  of  the  lathe  is  astonishing, 
the  outfit  turning  all  diameters  up  to  2J  in., 
and  all  lengths  up  to  24  in.,  and  cutting  United 
States  standards  screws  from  f  in.  to  i  J  in. 
inclusive,  by  sixteenths,  or  Whitworth,  Metric 
or  V  standard,  as  desired. 

The  turner  illustrated  on  page  528  is  the 
result  of  the  natural  development  of  the  original 
turner  around  which  the  *'  Flat  Turret  "  lathe 
was  designed.  It  is  provided  with  a  double 
adjustment  for  both  the  cutter  and  back  rest, 
but  it  has  lost  none  of  its  original  convenience 
and  simplicity,  and  may  now  be  used  for  turning 
one  diameter  only  without  any  inconvenience 
from  extra  adjustment. 

The  quick  means  for  withdrawing  the  cutter 
and  back  rest  for  opening  the  turner  when 
passing  over  a  larger  diameter  are  retained. 
The  cutter  is  of  rough  i-in.  by  ^-in.  high-speed 
steel.  It  is  held  in  the  pivoted  tool  block  of 
forged  steel,  which  in  turn  is  accurately  fitted  to 
the  hollow  frame.  The  adjustment  of  the  cutter 
is  affected  by  two  screws,  arranged  side  by  side. 
These  screws  take  bearing  against  cams  on  cam 
shaft,  which  is  controlled  by  a  handle  similar 
to  that  used  in  a  machinist  bench  vise.  These 
cams  are  diametrically  opposite,  so  that  either 
may  be  brought  into  action  by  a  half-turn  of  the 
handle.  The  back  rests  are  controlled  by  a 
double  latch,  in  order  to  obtain  the  double 
adjustment.  The  hollow  frame  serves  as  a 
conduit  for  the  oil,  which  enters  the  base  of  the 
frame  through  the  turret.    The  oblong  opening 


THE   HEADSTOCK   WITHOUT  COVKR, 

This  view  shows  sJiding  headstock  wilh  roller  feed  and  aotomatic  chuck  on  spmdle. 
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A  GROUP  or  TURNERS  AND  CUTTERS^ 


in  the  trame  over  the  cutting  tool  delivers  a 
large,  slowly-moving  stream  of  oil  directly  on 
the  cutting  edge. 

Thanks  to  the  features  outlmed  above,  the 
firm  claim  to  have  produced  a  machine  which  is 
alwa^'S  in  absolute  readiness  to  make  any  piece 
of  work  of  any  shape  quickly  and  accurately, 
and  to  turn  out  work  in  lots  of  from  two  or 


three  to  a  thousand  pieces  with  turret  lathe 
speed,  and  the  accuracy  of  a  well-handled  engine 
lathe.  It  h  claimed  tnier  alia  that  the  *'  Hart- 
ness  Flat  Turret  Lathe  "  is  the  only  turret  lathe 
having  this  cross-feed  head  ;  that  it  is  the  only 
single-drive  turret  lathe,  and  is  the  only  one 
in  which  all  speeds  and  feeds  are  instantly 
obtainable. 


Messrs.  Hoyct\  Ltd.,  of  Manchester,  have  appointed 
Mr.  J.  G.  Barber  as  their  represputative  for  the  Bir- 
minghani    diistrict. 

We  are  informed  that  the  directors  of  the  Vulcan 
Boiler  and  Insurance  Company^  Ltd.,  67,  King  Street. 
Manchester,  are  arranging  with  the  authorities  ol 
the  Victoria  I'niversity,  Manchester,  to  establish 
a  Fellowiihip  for  study  and  rt'Si*arch  in  eiigineerinj^, 
but  full  iktails  of  the  scheme  arc  not  yet  arranged » 


Messages  can  now  be  sent  to  Cunard  mail  steamers 
at  any  stage  in  their  voyage  across  the  Atlantic. 
During  the  fir?t  three  or  four  days  after  the  vessels 
leave  Liverpocl  the  messages  are  sent  from  Polclhu, 
Cornwall,  direct  to  the  steamer.  During  the  neart 
three  or  four  days  ttie  messages  are  iorwarded  by 
cable  to  the  North  American  Continent  and  repeated 
thence  to  the  approaching  ship.  The  charge  for  the 
direct  messages  is  js.  okb  per  word,  and  for  messages 
repeated  from  the  other  side  3s.  oAd  per  word. 
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TWIM-COUPLED  DUFLEX-r.YLlNDER  SINGLE-ACTING    l,2O0-B.H»P.    XUERNBERG  GAS  ENGINE. 


Evidence  a  propos  of  the  Dudley  Port  Power  Gas  Installatioa  described  in  our  last  issue. 


IN  his  evidence  before  the  Koyal  Commission  on 
Coal  SuppJies^  Professor  Buralall  remarked  that 
the  use  of  large  gas  engines  for  the  generation  of 
electricity  is  now  only  in  its  infancy,  but  it  may  l>e 
taken  as  quite  certain  that  within  a  few  years  we  shall 
see  engines  of  irom  4,000  to  5.000  h.p.  capable  of 
running  with  such  regularity  as  to  allow  the  alternators 
to  be  run  in  paralleL  The  economy  of  the  large  gas 
engine  is  unxJoubted. 

COULD     LONDON     BE     SUFPLIID  7 

Asked  il  he  considered  there  was  any  limit,  or  to 
say  what  would  be  the  maximum  distance  which  gas 
could  be  economicaly  transmitted  so  as  to  reach  a 
centre  of  population  such  as  he  described,  the  Pro- 
fessor said  :  1  think  about  Ho  miles  in  one  transmission 
would  be  the  limit,  that  is  to  say,  80  miles  with  only 
one  set  of  pumping.  If  you  choose  to  tak«  two  or 
three  sets  of  pumping,  I  think  probably  about  300 
miles  is  the  limit. 

That  would  be  large  enough  for  any  distance  in 
England  ? — Yes ;  it  is  perfectly  feasible  to  supply 
London  with  the  whole  of  the  coal  that  it  requires 
from  the  Derbyshire  and  Staffordshire  fields. 

You  mean  all  the  gas  ? — In  the  form  of  gas. 

Would  you  now  make  clear  to  us  what  you  mean 
by  the  pumping  ?  Taking  hrst  your  figure  of  80  miles, 
I  understood  you  to  say  that  that  could  l>e  done  with 
one  pumping  ?^Tliat  could  be  done  with  one  pumping* 
that  is  to  say,  the  gas  would  be  led  from  the  producer 
into  an  air  compressor  where  the  pressure  would  be 
raised  from  that  of  atmosphere  to  the  required  pressure, 
which,  at  So  miles,  would   be  about  45  lb,  per  square 


inch  gauge  pressure.  That  I  call  the  pumping  or  the 
compressing,  which  requires,  of  course,  a  certain  amount 
of  energy  in  order  to  pump  the  gas  up  to  the  compressor, 
the  whole  of  that  energy  being  expended  in  the  friction 
in  the  main. 

Professor  Burstall  further  said  he  had  taken  48  in, 
as  tieing  about  the  largest  that  would  be  desirable 
for  one  main.  It  was  stated  that  each  stage  of  80  miles 
involved,  roughly  speaking,  a  loss  of  about  13  per 
cent,  of  the  whole  for  compression  pumping. 

THK    QUEST  I  OH    OF    LEAKAQB. 

Questioned  as  to  possible  losses  by  leakage 
Professor  Burstall  said  this  was  a  matter  upon  which 
they  had  only  the  Paris  air  mains  to  guide  them* 
There  the  loss  is  alx»ut  -4  per  cent,  per  mde  on  the  ring 
main  of  20  miles  in  length,  but  the  pressure  there  is 
100  lb.  per  square  inch  above  atmosphere,  and  the 
network  is  not  constructed  in  the  streets  in  a  very 
good  manner.  He  thought  there  was  reason  to  suppose 
that  the  loss  by  leakage  would  be  atK>ut  one  tenth  of 
I  per  cent,  per  mile  ;    that  is  the  maximum  amount. 

That  is  assuming  that  the  joints  are  made  tight  ? — 
That  is  assuming  a  mechanically- made  joint. 

Is  there  any  difficulty  with  regard  to  the  joint  itself, 
do  you  think  ? — None  whatever ;  I  have  seen  joints 
that  ha%"e  kept  very  high  pressure  indeed  on  them  for 
unlimited  times  without  showing  any  leak  whatever. 

Passing  over  some  further  questions  in  the  course 
of  which  Professor  Burstall  said  he  thought  we  should 
very  shortly  see  gas  engines  in  this  country  of  4,000 
or  5,000  h.p.,  we  come  to  the  following  : — 

Then    you    give    us    an    interesting    table    showing 
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the  mechanical  eflficiency,  and  so  on.  So  far  as  you 
know,  is  there  any  movement  in  the  direction  of  what  you 
have  been  giving  us  in  this  interesting  evidence  ? 
— Yes,  the  South  Staffordshire  Mond  Gas  Company 
have  Parliamentary  powers  to  distribute  producer 
gas  over  a  certain  section  of  South  Staffordshire,  and 
a  great  deal  of  that  plant  is  made,  and  the  pipes  are 
being  actually  laid  in  the  roads. 

In  what  part  of  South  Staffordshire  are  they  at  work 
laying  pipes  ? — I  could  not  say  exactly  what  parts, 
because  I  have  not  been  over  there  ;  but  I  am  told  that 
they  are  starting  to  lay  their  pipes. 

And  that  is  a  system  of  producer  gas  which  would 
apply  in  the  cases  you  have  given  ? — Yes.  Of  course, 
it  is  a  much  smaller  area  than  I  have  contemplated 
and  therefore  they  are  only  using  a  pressure  of  7  lb. 
above   atmosphere. 

Of  course  that  lessens  the  cost  of  transmission  ? — 
Oh,  quite  so. 

Is  this  gas  at  work  anywhere  much  except  at  Mond's 
place,  or  the  industry  with  which  he  is  connected  ? 
— It  is  mainly  being  used  in  chemical  works,  because 
of  the  fact  that  there  they  want  to  reduce  their  cost 
to  a  minimum.  There  is  a  large  gas  plant  at  Allbright 
and  Wilson's  making  phosphorus ;  there  is  a  large 
producer  gas  plant  at  the  Solvay  Company  in  America. 
These  are  all  about  12,000  to  15,000  h.p.  There  is  a 
large  plant  at  the  Castner  Kellner. 

THK    8MOKK    NUISANCE. 

As  I  understand,  one  great  point  which  you  make 
is  that  by  this  manufacture  of  gas  you  will  get  rid  of 
smoke  ? — That  is  so. 

And  there  will  be  no  smoke  whatever  ? — It  is  im- 
possible to  get  any  smoke. 

But  if  you  were  to  keep  the  chimney  going  for  the 
raising  of  the  coal  you  would  still  have  the  smoke  ? — 
But  I  should  not  ;  I  should  do  all  the  raising  of  the  coal 
by  means  of  gas  engines  driving  three-phase  plant. 
I  should  have  no  steam  plants  at  all. 

Then  you  look  forward  to  the  day  when  these  gas 
producers  will  be  at  the  pit  mouth,  and  when  there 
will  be  no  smoke,  and  when  power  will  be  transmitted 
as  required  throughout  manufacturing  towns,  and  for 
lighting  in  all  parts  ? — That  is  so. 

Have  you  made  any  comparison  with  regard  to  the 
proportion  of  economy  in  m.oney  that  there  would  be 
by  this  process  as  against  coal  to-day  in  its  raw  state  ? 
— I  have  not  made  any  calculations  of  that,  because 
that  is  such  a  large  question  that  it  would  mean  a 
very  serious  amount  of  work  to  do ;  but  in  general 
terms  it  may  be  stated  that  there  is  a  very  considerable 
saving  indeed  over  our  existing  state  of  affairs,  taking 
everything  into  account. 


You  say  towards  the  end  of  your  statement  that  you 
would  probably  save  from  30  per  cent,  to  50  per  cent, 
of  the  total  coal  consumed  in -the  country  ? — ^Yes. 

Tliat  is  in  quantity,  I  suppose  ? — In  quantity. 

Or  you  would  make  the  same  coal  do  double  the 
work  ? — Yes. 

ANOTHKR    VI KW. 

For  a  moment  we  are  tempted  to  feel  quite  cheerful 
as  to  the  prospects  of  a  fogless  London  ;  but  let  us  see 
what  Sir  George  Livesey,  M.Inst.C.E.,  and  chairman 
of  the  South  Metropolitan  Gas  Company,  has  to  say 
upon  the  question  of  gas  transmission  : — 

Do  you  think  the  suggestion  is  a  practicable  one, 
that  we  could  be  supplied  in  London  from  the  districts 
where  the  coal  pits  are  ? — No  ;  not  at  all ;  I  do  not 
think  that  is  at  all  practicable.  That  has  been  thought 
of  a  number  of  times  in  past  years,  but  it  has  always 
been  dismissed  as  impracticable.  The  cost  of  sending 
the  gas  would  be  greater  than  the  cost  of  bringing  the 
coal. 

You  mean  the  cost  of  pumping  it  ? — Yes. 

Is  that  due  to  the  friction  in  the  pipes  ? — Yes ; 
and  the  capacity  of  the  pipes  which  you  would  want. 
Of  course,  if  it  were  to  be  pump?d,  it  would  have  to 
be  pumped  under  very  heavy  pressure  ;  otherwise  the 
pipes  would  require  to  be  such  an  enormous  size. 

We  quote  the  following  interesting  excerpt  from  the 
evidence  of  Mr.  Henry  McLaren  : — 

So  that,  if  the  gas  engine  be  improved  and  made 
more  reliable,  so  as  to  take  the  place  of  steam  engines 
to  a  considerable  extent,  we  might  really  hoj>e  for  a 
very  considerable  saving  in  the  actual  consumption  of 
coal  ? — Yes,  I  think  so.  I  am  a  steam-engine  man, 
but  I  cannot  shut  my  eyes  to  the  fact  that  the  gas 
engine  is  to  be  the  engine  of  the  future.  There  are 
considerable  difficulties  with  the  larger  engines.  The 
smaller  engines  can  run  without  jacketing  their  pistons 
with  water  ;  their  radiation  is  larger  and  they  have 
jackets  round  the  cylinders.  But  there  are  considerable 
difficulties  to  overcome  before  you  get  to  the  very  large 
gas  engine,  e.f^.,  owing  to  their  having  to  put  water 
into  the  piston,  which  is  a  thing  that  is  flying  back- 
v.'ards  and  forwards,  and  therefore  very  awkward  to 
deal  with  ;  but  I  have  no  doubt  that  the  men  who  are 
engaged  in  the  manufacture  of  the  gas  engine  to-day 
will  bring  it  to  perfection.  Thermally  considered  it 
is  far  and  away  ahead  of  the  steam  engine  ;  but  for 
reversing  purposes  and  things  like  that,  the  steam 
engine  cannot  be  beaten. 

That  is  to  say  for  handiness  ? — For  handiness  and 
comfort  in  working.  Another  great  point  is  the  nuisance 
of  gas  engines  in  towns.  We  have  two  gas  engines  at 
the  Yorkshire  College,  which  have  been  the  bane  of  my 
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life ;  I  have  had  the  silencing  of  them  to  do.  One  is 
a  very  large  one,  and  we  are  in  a  residential  neighbour- 
hood, and  it  is  a  most  difficult  thing  to  deal  with ; 
it  took  years  to  make  it  so  that  our  neighbours  could 
live  alongside  it. 

What  gas  were  you  burning  there  ? — ^Town  gas  at 
2S.  3d.  per  1,000  cubic  feet. 

I  thought  this  remedy  of  yours  would  have  effectually 
done  that  ? — What  do  you  refer  to,  may  I  ask  ? 

"  Scrapping  "  them. — It  would  have  done  so  ;  I 
advocated  that,  but  I  could  not  get  the  House  Com- 
mittee to  go  with  me. 

When  gas  engines  are  isolated,  say  for  a  small 
appUcation  of  power,  a  small  gas  engine  is  infinitely 
more  economical  than  taking  steam  to  any  distance, 
is  it  not  ? — Certainly.  I  have  much  more  faith  in  the 
distribution  of  gas  in  bulk  and  using  it  in  gas  engines 
than  I  have  in  the  distribution  of  power  by  electricity 
from  central  stations. 

Do  you  think  the  distribution  costs  less  ? — I  think 
with  Mond  gas  it  will  cost  less— that  there  will  be  less 
loss  in  the  main. 

And  less  condensation  ? — Yes. 

The  following  is  from  the  evidence  of  Sir  Alfred 
Hickman  : — 

Staffordshire  is  one  of  the  districts  where  the  Mond 
gas  is  being  put  into  operation,  is  it  not  ? — It  is  not 
yet  in  operation. 

You  mean  it  is  not  yet  in  operation  as  regards  the 
public  companies  supplying  it  ? — Exactly. 

But  it  is  in  operation,  I  understand,  in  the  Midlands 
as  regards  Mond  plant,  or  a  plant  for  the  production 
of  the  producer  gas  has  been  suppUed  to  particular 
factories  ? — I  believe  it  is  to  a  small  extent. 

Do  you  yourself  look  forward  to  power  being  conveyed 
in  future  by  means  of  gas  pipes ;  because,  if  so,  that  will 
modify  the  view  with  regard  to  large  wagons  ? — I 
do  not  think  that  it  will  ever  make  much  difference 
in  the  coal  traffic. 

Why  ? — Because  the  coal  will  have  to  be  carried  to 
some  central  station  after  all. 

A  central  station  in  the  sense  that  if  you  have  half  a 
dozen  collieries  within  half  a  dozen  miles,  you  will  have 
some  plant  in  the  middle  of  them :  do  you  mean  in  that 
sense  ? — No,  the  plant  would  be  placed  somewhere  in 
the  middle  of  where  the  gas  would  be  likely  to  be 
used. 

But  that  is  not  the  view  that  has  been  presented  to 
us ;  the  view  that  has  been  presented  to  us  is  that  the 
coal  should  be  converted  into  gas  practically  in  the 
neighbourhood  of  the  colliery  and  brought  to  London 
by  means  of  pipes  ? — That  is  a  scheme  I  had  not 
heard  of. 


,But  is  that  not  the  scheme  of  the  Mond  Gas  Com 
pany  ? — So  far  as  I  am  acquainted  with  it,  a  gas-pro- 
ducing manufactory  is  being  erected  in  a  central  position 
in  what  they  call  the  Black  Country,  that  is  prac- 
tically between  Birmingham  and  Wolverhampton, 
and  it  is  proposed  to  distribute  the  gas  throughout 
the  district  for  manufacturing  purposes. 

Would  the  manufactory  of  the  gas  be  far  away 
from  the  coal  pit  ? — Not  very  far,  but  I  do  not  think 
it  would  be  a  less  distance  than  the  average  that  the 
coal  has  to  be  at  present  carried  to  the  different 
manufactories.  The  manufactories  are  clustered  in 
the  district,  and  this  is  a  central  place  in  the  district 
for  the  production  of  the  gas,  and  the  coal  will  have 
to  be  carried  to  that  central  place  about  the  same 
distance  that  it  is  at  present  being  carried  to  the  different 
manufactories  to  which  the  gas  will  be  conveyed.  I 
do  not  know  whether  I  make  myself  clear. 

Yes,  I  think  I  understand  you,  but  I  am  surprised 
to  hear  what  you  say.  I  will  put  this  proposition  : 
Coal  is  to  be  carried  ten  miles  to  the  place  where  the  gas 
is  to  be  made,  and  the  distance  the  coal  is  to  be  carried 
to  that  point  is  to  be  as  great  from  the  colhery  as  it  is 
from  the  colliery  to  the  factory  ? — Yes. 

But  is  still  to  be  carried  from  the  place  where  the 
gas  is  manufactured  to  the  factory,  which  you  say 
would  be  a  distance  equally  as  great  ? — The  gas  manu- 
factory is  in  the  centre  of  the  district  and  of  the  manu- 
factories using  the  gas,  which  surround  it  at  distances 
from  nothing  or  a  few  hundred  yards  up  to  about 
six  miles.  At  present  the  coals  are  conveyed  to  these 
manufactories  all  the  way  round. 

A  distance  of  six  miles  ? — A  distance  of  six  miles 
on  an  average. 

And  it  would  be  still  a  distance  of  six  miles  from  the 
place  where  the  gas  is  to  be  made  ? — Precisely ;  they 
are  varying  distances,  but,  on  the  whole,  I  do  not  think 
much  would  be  saved  in  that  way ;  there  might 
be  a  little,  possibly.  There  would  be  this  advantage, 
that  supposing  the  scheme  were  carried  out  on  such  a 
scale  as  to  supersede  the  use  of  coal  at  all  at  the  works, 
which  is  not  very  likely,  there  would  be  an  advantage 
of  a  larger  quantity  going  all  to  one  spot  instead  of 
being  distributed  to  various  places. 

And  the  large  wagons  then  would  be  more  prac- 
ticable ? — Yes. 

And  larger  train  loads  ? — Yes* 

Has  this  plan  been  appUed  to  any  of  the  large  trade 
manufacturing  concerns  in  your  district  ? — Not  yet. 
It  is  being  applied.  I  am  myself  using  gas  from  blast 
furnaces  for  driving  engines ;  I  am  putting  up  4,000 
h.p.  to  use  the  gas  for  driving  engines  instead  of  boilers 
and  steam  engines. 
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IRON  AND  STEEL  NOTES 


THE  paper  by  Mr.  J.  E.  Stead.  F.R.S,.  on  "  Science 
in  the  Iron  Foundry,'*  concluded  in  the  last 
number,  may  be  said  to  have  been  an  elaborate  plea  for  ac- 
curate analyseii.  Some  very  interesting  remarks  bearing 
on  this  point  are  made  in  a  paper  which  was  read  a 
few  days  ago  by  Mn  F-  Adamson.  of  Sheffield,  at  a 
meeting  of  the  Manchester  Association  of  Engineers. 

Perhaps,  says  Mr,  Adamson,  the  reason  why  the 
Americans  can  worK  so  well  on  analyses,  is  that  there 
is  probably  not  an  ironfoundry  of  any  consequence 
which  has  not  a  metallurgist  or  metallurgical  engineer 
whose  duty  it  is  to  attend  solely  to  mixings,  and 
accept  or  reject  pig  irons  as  they  are  delivered. 
Where  one  foundry  is  not  lirge  enough  to  employ 
one  man  exclusively,  several  group  together  and  pay  a 
retaining  fee,  and  as  this  practice  is  increasing  in 
favonr,  it  secmins^Iy  must  l^  found  to  pay.  This 
metallurgist  is  not  neccs.sardy  a  chemist,  and  a  chemist 
is  not  always  a  metallurgist,  bnt  when  the  two  can  be 
combined  in  one  man,  so  much  the  better. 


Mr.  H,  Souther,  of  the  American  Fonndrymen's 
Association,  is  quoted  on  this  point.  He  says :  A 
little  money  spent  systematically  on  the  services  of  a 
metallurgical  engineer  (not  a  chemist)  pure  and  simple, 
may  save  far  greater  sums.  It  is  very  much  in  the 
nature  of  an  insurance  against  loss.  Conditions  may 
seem  so  favourable  for  months  at  a  time  possibly  ; 
materials  may  be  receive<l  of  such  uniform  and 
satisfactory  quality  that  money  spent  for  expert 
sei vices  will  appear  to  he  wasted  and  therefore  the 
plan  disconUnued.  and  then  all  of  a  sudden  tilings  go 
wrong. 

A  good  chcmi.-.!  may  hn  able  to  determine  the 
amount  of  the  various  elements  in  the  iron  or  fuels 
to  the  third  decimal  to  the  minimum  of  chemical 
error.  He  may  be  quick  to  do  a  large  number  of 
determinations  per  day,  bnt  of  what  use  are  results 
without  practical  interpretation  and  application  ? 
A  chemist  may  become  the  best  kind  of  metallurgist, 
but  only  in  one  way— personal  contact   wth  metal- 


lurgical operations  in  every  detail  and  in  severa 
branches.  A  good  share  of  common- sense  is  a  most 
necessary  and  valuable  adjunct. 


A  metallurgist  need  not  be  a  chemist,  but  he  must 
know  how  to  use  a  chemist  and  the  results  obtained  by 
a  chemist,  which  is  an  absolute  necessity  to  a  metal- 
lurgist. As.nuning  an  engineer  of  metallurgical 
matters  is  employed,  then  to  get  the  greatest  benetit 
the  work  must  be  systematised.  Regular  tests  of 
product  must  be  made  often— if  changes  are  made 
in  mixtures,  frequently — or  at  le^st  in  the  event 
of  the  shghtest  irregidarity  of  procluct.  They  need 
not  be  so  often  if  changes  are  infrequent,  or  in 
case  of  a  smooth  running,  but  should  never  be  less 
often  than  weekly » 


As  to  the  ditference  between  a  pure  chemist  and 
a  metallurgist,  Mr.  Adam  son  remarks  that  the  former 
after  analysing  for  the  elements  upon  which  it  is 
customary  to  report,  and  finding  these  within  the 
prescribed  limits,  would  then  analyse  for  some  other 
elements,  not  usually  expected  to  be  present,  and 
finding  these,  or  perhaps  one»  present,  even  in  very 
small  quantity,  would  be  liable  to  blame  this  as  the 
cause  of  failure.  The  metallurgist,  however,  should 
know  the  possible  effect  of  such  element,  and  if  the 
fracture  of  the  iron  or  steel  did  not  give  a  sufficient 
indication,  would  probably  call  in  the  aid  of  the 
microscope.  Then,  too,  there  is  w^hat  is  generally 
kuowTi  as  the  "  missing  "  carbon  in  steel — this  might 
mislead  a  chemist,  but  it  would  not  a  metallurgist. 


These  remarks,  continues  Mr.  Adamson,  may  be 
strong,  but  there  are  cases  on  record  of  British  firms, 
engaging  a  young  chemist  who  has  just  finished  a  terra 
at  College,  and  they  expect  him  to  be  a  thoroughly 
competent  metallurgist  as  well  as  a  chemi,it.  This  is 
scarcely  the  opinion  of  Mr,  Souther,  but  it  is  not. 
perhaps,  fully  realised  in  all  works  that  metallurgy 
and  chemistry  are  two  totally  different  things,  and 
both  are  only  sometimes  covered  by  one  hat. 
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An  example  is  given  of  the  niethocU  of  Anierian 
merchants.  A  large  firm,  one  of  the  Largest  American 
iron  and  steel  merchants,  will  take  a  contract  for 
instance  from  a  pipe  foundry  to  supply  a  given 
analyses  in  the  pipe  for  a  given  test  for  a  fixed  price 
per  ton  of  pig  iron,  and  they  will  supply  a  mixture  of 
variouB  brands,  giving  the  buyer  the  proportions  of 
each  to  use  along  with  scrap.  The  traveller,  who  ia 
also  an  expert  metallurgist,  is  well  paid,  his  salary 
reaching  as  much  as  $5,000  per  annum.  This  is  a 
step  in  advance  of  the  English  merchant's  practice, 
jays  Mr.  Adanison,  and  perliaps  our  merchants  might 
copy. 


Turning  again  to  Mr.  Stead's  paper  it  will  be  aotetl 
that  he  fully  recognises  the  difficulty  of  a  metallurgist 
and  a  chemist  wearing  one  and  the  same  "  hat." 
Mr.  Stead  has  probably  reached  the  solution  of  this 
difficulty  when  he  says  that  the  founder  must  take 
the  material  available.  Having  selected  a  man,  his 
real  training  must  begin  on  entering  the  foundry 
laboratory,  and  whether  or  not  he  develops  into  a 
useful  metallurgist  must  largely  depend  upon  his 
ability  and  capacity  for  gaining  Knowledge. 


A  document  worthy  of  more  than  pas^^ing  attention 
is  the  report  on  the  iron  and  steel  e.vhibit.s  at  the  St. 
Louis  Exhibition  by  Mr.  K.  Seymour  Bell,  British 
commercial  agent  in  the  United  States.  This  report 
has  just  been  presented  to  Parlimaent,  It  is  gratifying 
to  read  that  from  an  instructive  point  of  view  that 
the  portion  of  the  British  exliibit  representing  the  iron 
and  steel  industries  was  undoubtedly  the  best  in  the 
foreign  section.  The  ^iamples  were  small  and  well 
arrange<l.  It  was  very  comprehensive,  and  the 
information  supplied  concerning  each  sample  wa**, 
as  a  rule,  satisfactory.  Mr,  Bell  remarks  that  there 
in  certaialy  more  satisfaction  and  instruction  to  l>e 
gained  by  examining,  for  ejcampio,  a  dozen  small 
samples  of  iron  ore  than  by  looking  at  one  large  piece 
occup>ini{  the  same  or  greater  space.  The  cases  in 
the  British  section  were  light  and  not  crowded  together, 
and  there  was  no  difficulty  in  seeing  everything 
clearly.  The  iron  ore  samples  were  representative 
of  the  different  localities  from  which  they  were  taken, 
and  the  approximate  percentage  of  iron  contained  in 
them  was  given.  Though  the  sample. i  of  senii-manu' 
factured  products  were  not  numerous,  they  clearly 
indicated  the  great  variety  of  manufactures  of  iron 
and  steel  of  the  United  Kingdom  anrl  included  case.^ 
of  samples  of  pig  iron.  bar*,  etc..  as  well  as  a  case  of 
small  Imt  mteresting  samples  of  materials  employed 
in  the  manufacture  of  special  steels. 


LAUNCHES. 


Messrs.  William  Gray  and  Co.,  Ltd.,  have  launched 
at  West  Hartlepool  the  large  steel  screw  steamer, 
Turkintan,  which  they  have  built  for  Messrs.  Frank 
C.  St  rick  and  Co..  I^td.,  of  Swansea  and  London. 
The  vessel  will  lake  the  highest  class  in  Lloyd's  and  is 
of  the  following  dimensions :  Length  overall,  384  ft. 
6in. ;  breadth,  50  ft,:  and  depth.  30  ft.  She  is  a  hand- 
somely modelled  vessel  of  the  three  deck- type,  with 
poop,  long  bridge  and  forecastle,  having  very  tasteful 
cabin  accommodation  in  houses  on  the  bridge  deck 
for  passengers,  captain  and  officers,  and  is  tittefl 
throughout   with   electric   Ught. 

The  vessel  has  a  cellular  double  t»ottom  and  after 
peak  tank  for  water  ballast,  and  in  addition  there 
is  a  deep  lank  or  hold  compartment  fitted  for  water 
ballast  abaft  the  engine  room,  giving  a  total  capacity 
for  water  ballast  of  about  2.000  tons.  The  decks 
are  of  steel  and  iron  and  all  weather  decks  except 
in  wells  are  sheathed  with  leak.  The  outfit,  including 
steam  windlass,  steam  steering  gear,  ten  steam 
winches  with  return  exhaust  to  winch  condenser, 
and  marine  t>^e  donkey  boiler  is  of  the  most  approved 
description,  including  Porter's  patent  derrick  sockets 
for  dealing  with  heav\^  lifts.  The  machinery  is  made 
by  the  Central  Marine  Engine  Works  of  the  builders, 
being  of  the  triple  expansion  type,  with  cylinders  28  in,, 
46  in.,  and  77  in.,  and  a  piston  stroke  of  48  in.  She  is 
fitted  with  Weir's  feed  pump  and  healer  and  two 
large  steel  multitubular  boilers  working  by  Howden's 
forced  draft  at  a  pressure  of  180  lb.  per  square  mch. 
The  vessel  and  machinery  have  lieen  constructed  under 
the  superintendence  of  Mr.  Archibald  Walker. 

Messrs.  Fumess.rvVithy,  and  Co..  Ltd,.  Hartleix)ol,  have 
launched  the  fme  steel  screw  steamer //ait'rs/ot;,  which  has 
Ijeen  built  to  the  order  of  Messrs.  Bennetts  and  Co., 
Grimsby.  The  vessel  is  over  350  ft,  m  length  with  a 
cubic  capacity  of  about  339.9J6  ft.  She  is  built  of 
Siemens-Martin  steel  throughout  and  takes  Lloyd's 
highest  class.  All  the  most  modem  appliances 
wdl  be  fitted.  A  cellular  double  bottom  is  fitted 
fore  and  aft  for  water  ballast,  the  alter  peak 
being  also  available  as  a  tank.  Iron  grain  divisions 
and  wooil  shifting  boards  are  fittetl  throughout. 
Accommodation  for  the  master  and  oflicers  will  be 
£tted  up  on  the  bridge  deck  and  the  crew  in  the  fore- 
castle. Messrs.  liichardsons,  Westgarth  ami  Co., 
Ltd..  will  supply  triple  expansion  engines  having 
cylinders  24  m.,  39  in.,  66  in.,  by  45  in.  stroke,  with 
two  single-ended  boilers  16  ft.  by  10  ft.  6  m.  long, 
with  iHoib.  pressure. 
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INLAND   NAVIGABLE    WATERWAYS. 


Before  the  Society  of  Engineers  on  Monday  last, 
Mr.  Benjamin  H.  Thwaite  read  a  paper  on  "The 
Transport  Possibilities  of  our  Inland  Navigable  Water 
ways.'*     The  following  is  an  abstract: — 

Engineering  science  is  not  without  its  obligation 
to  the  old  canal  constructors,  who  provided  much  of 
the  experience  in  excavation,  embankment  formation, 
puddle  work,  retaining  wall  and  bridge  cons  truction, 
warehouse  building  and  sluice  making,  which  was 
available  for  the  early  railway  builders. 

The  neglect  of  the  canal  system,  as  the  result  of 
the  railway  boom  and  Government  indifference  to 
the  fate  of  the  canals,  followed  by  the  depreciation 
of  canal  stocks,  permitted  the  railway  companies 
to  initiate  a  policy  of  absorption  as  a  preUminary 
to  the  destruction  or  suppression  of  their  traffic 
competitor  as  far  as  practicable.  No  one  can  blame 
the  railway  companies  ;  the  Government  alone  was 
to  blame.  To-day  the  nemesis  of  the  action  of  that 
day's  Government  is  found  in  the  supremacy  of  the 
railway  companies  over  ParUament.  Very  different 
has  been  the  poUcy  of  the  Governments  of  Ftance 
and  Germany.  Our  commercial  and  industrial 
competitors  have  largely  extended  their  canal  systems, 
which  have  generally  been  maintained  in  a  high  state 
of  working  efficiency. 

The  ratio  of  canal  absorption  by  the  railways  is 
about  one-third  of  the  total  length.  The  number 
of  canal  navigations  that  have  been  under  railway 
control  is  fifty-four,  with  a  length  of  1,205  iniles. 
The  canal  navigations  outside  railway  control  are 
eighty-nine  in  number,  with  a  length  of  2,609  miles, 
many  miles  of  which  are  now  temporarily  useless 
through  neglect.  The  main  arguments  advanced  by 
the  railway  companies  to  support  their  policy  of 
canal  absorption  were  to  the  effect  that  such  a  control 
would  enable  them  to  promote  economy,  and  to 
reduce  their  freight  rates.  As  a  matter  of  fact,  the 
removal  of  the  waterv^'ay  rival  has  enabled  the  railway 
companies  to  advance  rather  than  reduce  their  rates. 

The  map  which  the  author  has  prepared,  page  504, 
shows  very  clearly  the  extent  of  breaking  up  by  the 
railway  policy  of  canal  control.  Very  little  through- 
canal  traffic  can  be  maintained  without  the  goodwill 
and  consent  of  the  railway  companies.  That  this 
policy  of  Suppression  of  our  inland  navigable  water- 
ways has  only  been  too  effective  is  a  painful  fact. 
Hundreds  of  miles  of  our  canals  are  little  better  than 
elongated  ditches  of  mud  or  stagnant  water,  and  it 


is  now  impossible  to  trace  many  miles  of  canals  for 
which  Acts  were  obtained,  and  which  were  eventually 
made.  How  different  is  the  case  abroad.  The 
United  States  of  America  has,  according  to  one 
authority,  20,000  miles  of  inland  navigable  water- 
ways ;  Germany  has  16,000  miles,  and  France  has 
length  of  navigable  waterways  as  follows :  6,oco 
miles.  The  Almanack  Hachette  gives  the  Canals, 
4,930  kilometres ;  navigable  rivers,  8,325  kilometres. 
Germany  has  2,530  kilometres  of  canals. 

TRANSFORMATION  OP  CANALS  INTO  RAILWAYS. 

The  suggestion  has  recently  been  repeated  that  our 
canals  should  be  converted  into  railways.  Although 
for  short  straight  lengths  this  has  been  done  in  a  few 
instances,  it  is  obvious  that,  as  canal  routes  follow  level 
contours  with  lock  methods  of  elevation  as  distinct 
from  the  gradients  of  railways,  their  transformation 
would  be  very  difiicult  if  not  impracticable.  It  would 
be  better,  if  such  a  retrograde  step  is  ever  found  to  be 
worthy  of  application,  to  transform  the  canals  into 
motor  or  carways,  as  has  been  suggested  by  the 
author.  Such  a  transformation  might  be  applied 
to  feeder  canals,  to  permit  motor  wagons  to  act  ab 
distributors  and  collectors  for  canal  services,  for 
which  they  would  be  very  efficient.  The  argtiinent 
that  railway  companies  would  lower  their  rates  to 
make  canal  competition  impossible  is  a  teductio  mi 
ahsurdum. 

Fig.  3  shows  at  a  glance  that  canal  transport  costs 
are  below  possible  railway  competition  in  England. 
Besides  if  such  a  canal  revivification  by  the  State 
brought  down  railway  rates,  traders  and  the  public 
generally  would  consider  the  national  expenditure 
on  the  canal  revivification  to  be  well  justified,  even  by 
its  effect  in  securing  a  railway  freight  reduction. 

The  Worcester  Chamber  of  Commerce  has  fdrmu- 
lated  a  scheme  for  a  canal  trust,  that  shall  coiititd  the 
operations  and  improve  the  character  of  the  foUowing 
group  of  canals :  The  Thames  and  Severn ;  the 
Upper  and  Lower  Avon  ;  the  Wilts  and  Berks ;  the 
Stratford-on-Avon ;  the  Stourbridge  and  Bii^ 
mingham  ;  the  Somerset,  Worcestershire  and  Birming- 
ham ;  the  Shropshire,  Gloucester,  Berkeley  and  Stnhid. 
ADVANTAOtS  OF  A  CANAL  SYStlMi. 

The  capital  cost  of  a  canal  is  a  mere  fraction  of  that 
of  a  railway.  The  cost  of  making  English  canals 
is  fairly  represented  by  the  figures  of  ;f3,500  per  mile 
Against  this  the  cost  of  railways  per  mile  of  folmmtioa 
looks  seriously  formidable  if  represented  by  the  fi^txn 
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of  ^46,000  per  mile.  The  capital  amount  actually 
paid  np  per  mile  of  English  and  Welsh  canals  is  said 
to  equal  £8,472.  The  capital  invested  i-i  British 
railways  is  said  to  be  equal  to  152.^70  jx^r  mile.  The 
cost  of  transport  on  canals  by  horse  haulage  and 
electric  methods  is  shouii  graphically  by  figs.  I.  2, 
and  3.  The  figures  representing  horse  canal  traction 
costs  were  supplied  by  the  expert  of  a  large  and 
independent  canal  company.  The  items  making  up 
the  cost  of  electric  transport  hav5  been  carefully 
determined. 

Figs.  T  and  2  show  the  comparison  between  the 
thermal  expenditure  of  a  canal  electrilicaiion  system 
and  that  associated  with  a  steam  tng.  In  this  latter 
system  the  energy  absorbed  m  overcoming  the  skin 
resistance  of  the  tug  is  neglected.  A  thermal 
efficiency  of  5  per  cent,  is  assumed  for  the  engine  with 
a  screw  propeller  efficiency  of  40  per  ceni. 

The  author  has  dealt  with  the  causes  of  the  decadence^ 
and  he  has  suggested  that  the  State  .should  confiscate 
the  canals  or  al>sorb  them  by  compulsory  purchase 
at  a  fair  valuation.  It  is  obip^ious  that  unless  this  is 
done  it  is  useless  to  discuss  very  closely  any  mechanical 
or  other  methods  of  reviving  the  general  usefulness  of 
our  canals. 

PROPOSED  PMETHOCI  OF  WORKING. 
Circumstances  put  out  of  court  all  systems  of 
electri  heat  ion  that  involve  the  employment  of  screw 
propellers  with  aerial  methods  of  electrification  or 
otherwise,  an<l  electrically  *  pr  pelled  locomotives 
travelling  on  the  tow* -path  that  rely  on  their  cfwn 
weight  for  the  necessary'  adhesion  qualifications. 

The  methfwl  that  has  been  admitted  by  the  practical 
canal  experts  of  this  country  (and  for  which  the  author 
and  Mr.  Cteorge  C^w^ley,  M.E.,  are  jointly  responsible), 
consists  in  the  employment  of  an  electric  horse,  so  the 
motor  IS  called,  tliat  travels  on  light  super|X>5ed  steel 
rails  carried  by  vertical  standards  erected  at  intervals 
along  the  extreme  boundary  of  the  canal  tow  path. 
The  wheels  of  this  electric  horse  grip  on  the  steel  rail 
providing  the  adliesion  necessary  to  secure  the  liaulage 
of  the  boat,  the  grip  of  the  motor  being  directly 
proportionate  to  the  tension  on  the  tow-rope.  One 
rail  permits  the  electric  horse  to  draw  its  boat  in  one 
direction,  and  another,  super-elevated,  permits  its 
electric  horse  and  without  fear  of  entanglement  of 
the  two  ropes,  to  draw^  its  burden  in  the  contrary 
direction. 

This  system  therefore  provides  a  practical  electrical 
canal  haulage  solution  which  is  suitable  to  the  pecuhar 
conditions  of  Engbsh  canals,  and  which  permits  the 
highest  practical  efficiency  to  be  obtained.  Elaborate 
tests  made  in  a  German  c-anal  withjanjelectric  haulage 
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system,  apparently  a  modification  by  Ganz  of  the 
Thwaite-Cawley  system,  gave  a  68  per  cent,  efficiency 
of  haulage  effort.  The  locomotive  has  a  haulage 
capacity  of  37-5  h.p.  and  is  capable  of  hauling  barges 
of  600  tons  burden.  The  average  working  cost  per 
kilo  mile  is  stated  to  be  equal  to  005  penny  with 
current  at  1-4  penny  per  kilowatt.  The  cost  of  a 
kilowatt  would  in  England  be  less  than  this. 

Of  course  the  electrical  energy  would,  for  trunk 
canals,  be  transmitted  at  high  pressure  and  trans- 
formed to  lower  pressures  for  distribution.  Gas  power 
generating  stations  would  be  located  every  20  miles 
in  the  length  of  the  canal.  The  tow-paths  would 
provide  the  way-leaves  for  laying  the  high-pressure 
conductors,  which  could  serve  for  a  general  supply  at 
cheap  rates  to  all  the  areas  (already  unattached) 
through  which  the  canal  traverses.  The  locks,  gates 
and  sluices  could  be  electrically  actuated,  and  electric 
capstans  would  provide  the  necessary  elasticity  to 
the  haulage  system.  The  warehousing,  hoisting  and 
conveying  machinery  could  also  be  electrically 
actuated,  and  there  would  be  the  obvious  advantages 
of  a  cheap  and  abundant  supply  of  electric  energy  for 
canal,  dock  and  warehouse  electric  illumination  and 
other  services. 

Electric  energy  is  being  successfully  appUed  to 
actuate  both  canal,  lock  and  sluice  gates  on  Canadian 
canals,  and  swing  cross-canal  bridges  are  also  being 
electrically  rotated.  The  canals  are  being  electrically 
illuminated ;  in  one  of  them,  the  Soulanges  Canal, 
alternate  arc  lights  of  2000  c.  p.  are  placed  high  over 
the  canal  tow-path,  at  distances  of  160  yards,  allowing 
night  operations  to  be  carried  on. 

BSTIMATED    COST    OF    REORGANISATION. 

The  following  is  an  estimate  of  the  cost  of  national- 
ising, perfecting,    and   electrifying  our    canal    system.  • 
Assuming    that    3,500   miles   of   the    canal   system    of 
Great  Britain  were  purchasable  at  two-thirds  of  their 
original    cost    of    construction,    say    ;£2,350    per    mile 
of  length,  then  the  capital  required  would  be  ;£8, 22 5,000. 
Allowing  ;£5oo  per  mile  for  the  cost  of  standardising 
the  locks,  and  ;£2,ooo  per  mile  for  the  electrification 
of  the  canals,  then  the  total  amount  required  would  be 
;£  16,97  5,000.     Allowing     the     balance     to     make     up 
20  miUions  to  be  set  aside  for  working  capital,  it  should 
secure   for   the   State   a   splendid   transport   property. 
Seeing    that    over    60    millions     sterUng     have     been 
expended   in   tramway   systems  in   this  country,   and 
that  over   300   millions  sterling   have   been   absorbed 
in  municipal  work,   the  Government  could  surely  be  . 
permitted  by  the  country  to  become  like  France  and  j 
Germany,    the    owners    of     an    efficient,     electrified,  ■ 
navigable,  inland  water  service. 


The  proposed  electrification  of  our  canal  system 
would,  moreover,  provide  a  cheap  supply  of  electric 
power  for  export  service,  as  well  as  for  pumping, 
irrigation,  ploughing,  churning,  milling,  and  vegetable 
and  flower  growth.  The  revivification  of  our  inland 
navigable  waterway  system  would  go  far  to\A'artls 
securing  a  revival  of  our  agricultural  prosperity. 


TECHNICAL   SOCIETY   NOTES. 


The  major  portion  of  Mr.  Marconi's  lecture  at  the 
Royal  Institution  on  Friday  last  dealt  with  familiar 
matter,  which,  in  view  of  the  scanty  provision  made 
for  the  press,  was  perhaps  just  as  well.  The  magnetic 
detector  which  succeeded  the  coherer,  and!  possesses 
a  sensitiveness  far  beyond  that  of  the  best  coherers, 
is  no  longer  new,  but  Mr.  Marconi  referred  to  a 
development  in  connection  with  this  detector  which 
marks  the  latest  advance  in  the  domain  of  wireless 
telegraphy.  The  magnetic  detector,  as  readers  are 
aware,  is  capable  of  responding  to  signals  at  a  very 
high  rate  of  speed,  up  to  some  hundreds  of  words 
per  minute,  but  it  has  not  up  to  the  present  time  been 
possible  to  work  a  recording  instrument  in^con junction 
with  it.  and  much  of  the  advantage  of  the  speed  of 
the  detector  was  lost  by  reason  of  the  fact  that  the 
signals  received  had  to  be  read  by  sound. 


Mr.  Marconi  is  going  to  change  all  that.  He  told 
his  audience  on  Friday  last  that  he  had  succeeded 
in  constructing  a  magnetic  receiver  that  will  work  a 
relay  and  recorder,  and  work  at  a  speed  of  some 
hundreds  of  words  per  minute.  The  advantages 
to  wireless  telegraphy  of  such  a  step-in  advance  are 
obvious  enough,  as  apart  from  the  all-important 
gain  in  speed,  the  system  is  stated  to  be  more  simple, 
and  to  be  absolutely  reliable.  The  new  receiver 
is  stated  to  have  been  satisfactorily  tested  over  a 
distance  of  152  miles.  Reference  was  made  by  Mr- 
Marconi  to  the  effect  of  bright  sunlight  in  retarding 
the  distance  over  which  wirek&s  messages  can  be 
sent,  but  the  impression  that  atmospheric  conditions 
have  any  effect  upon  the  speed  of  transmission  is 
incorrect. 


There  was  an  interesting  discussion  at  the  Institu* 
tion  of  Electrical  Engineers  on  Thursday  last,  the 
subject  being  Mr.  Donald  Murray's  papex  on  "Setting 
Type  by  Telegraph."  Mr.  Murray,  who  gave  a 
demonstration  of  the  apparatus,  pointed  out  that 
invention  in  this  field  was  outside  the  electrical 
field     the     reason     being     that      the      problem     to 
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be  solved  involved  mechanical  and  not  electrical 
difficulties,  the  electrical  part  of  the  whole  thing 
being  of  exceedingly  simple  character.  Mr.  Murray 
IS  still,  of  course,  improving  his  ingenious  invention, 
and  in  particulaj-  he  referretl  to  possible  improvements 
in  the  Jeed   to  the  printer. 


It  was  fitting  that  Mr.  John  Gavey,  the  engineer- 
in-chief  to  the  Post  Otfice,  should  open  the  discussion, 
as  his  department  is  giving  a  prolonged  trial  to  the 
Murray  apparatus.  Mr.  Gavey  pointed  out  that  in 
spite  of  the  plethora  of  printing  telegraphs  w^hich  had 
been  invented,  the  Morse  system  still  held  its  ground 
for  the  major  part  of  the  telegraphic  business  trans- 
mit tetl,  the  reason  being  that  the  Morse  alphabet  was 
an  ideal  one  for  manual  transmission.  The  system 
was  costly,  but  quadruplex  working  had  overcome 
some  of  the  difKiculties.  Machine  telegraphy  was, 
however,  a  necessity  for  the  transmission  of  press 
matter. 


The  Post  Oihce  have,  it  will  be  remembered, 
experimented  with  various  machine  systems,  in- 
cluding the  Rowland,  the  Pollak-Virag.  the  Mercardier, 
the  Cnetl,  and  the  Buckingham,  in  addition  tr  the 
Murray  The  Wheatstone  system,  as  telegraph 
engineers  are  aware,  is  quite  satisfactory  as  far  as 
transmission  is  concerned  ;  the  faults  are  at  the 
receiving  end.  and  Mr.  Gavey  looks  to  the  modern 
development  of  telegraphic  instruments  not  only 
for  the  improved  distribution  of  news  matter,  but  for 
ordinary  pubhc  messages.  He  hoped  the  Murray 
system  would  fulfil  its  promise  of  scientific  working. 
What  had  impressed  him  mcst  in  Mr.  Murray's  inven- 
tion was  the  ingenious  method  devised  of  securing 
syTichronism. 


Mr.  W-  Judd  enlarged  on  the  subject  of  alphabets, 
and  warned  all  whom  it  might  concern  of  the  im- 
possibility in  a  large  telegraphic  system  of  tampering 
with  the  alphabet.  With  cable  messages  the  need 
frr  maintaining  the  running  numbers  constituted 
the  difficulty.  The  question  of  the  keyboard 
perforations  w^as  extremely  interesting,  indeed,  his 
company  was  experimenting  and  w^ould  have  one  in 
operation  in  a  short  time.  Synchronism,  which  in 
the  old  days  had  its  terrors,  now^  seemed  (airly  a 
simple  problem  and  the  cable  companies  were  using 
it-  It  was  quite  true,  as  Mr.  Murray  had  said,  that 
invention  in  this  held  seemed  to  come  from  outside 
and  the  telegraph  industry  had  benefited  thereby, 
Mr.  Higgins  thought  that  for  long  distance  telegraphy 


the  Murray  system  might  prove  of  considerable  serv^ice, 
and  indeed  ultimately  displace  Wheatstonc  working, 
Mr,  Mudford.  who  had  himself  been  interested  in  a 
telegraphic  type  setting  machine,  gave  Mr,  Murray 
a  few  practical  hints. 


Mr,  Murray,  in  his  reply,  said  that  if  the  speed  of  a 
printing  telegraph  was  no  greater  than  could  be 
achieved  by  the  Morse  system ^  printing  telegraphy 
would  be  doomed.  There  was,  how^ever,  a  good 
margin  lietween  the  keyboard  perforation  and  the 
Morse  key  in  favour  of  the  former.  There  was  no 
competition  between  quadruplex  working  referred 
to  by  Mr.  Gavey  and  the  prmting  telegraph.  He 
thought  it  would  be  possible  to  adapt  the  Murray 
machine  to  the  Morse  alphabet,  and  in  that  manner 
to  meet  the  needs  of  the  big  cable  companies 
with  wide  ramifications.  The  President  wound  up 
the  discussion  with  a  plea  for  a  policy  of  development 
being  adopted  by  telegraph  engineers,  who  were 
sometimes  conservative. 


Reference  was  made  during  the  discussion  on 
"  Overhead  Mains/'  at  the  Institution  of  Electrical 
Engineers  to  the  troubles  likely  to  arise  in  connection 
with  overhead  wires  which  are  carried  along  main 
roads.  An  interesting  point  in  this  connection 
arose  at  the  conference  of  rauniripal  tramway 
authorities  held  in  London  a  few  days  ago.  It  was 
in  relation  to  the  protection  of  overhead  trolley  wires. 


At  the  present  time,  w^hen  the  Postmaster-General 
or  the  National  Telepone  Company  desires  to  place 
an  electric  wire  over  those  of  a  tramway,  it  becomes 
the  duty  of  the  tramway  authority,  whether  a  company 
or  a  municipahty.  to  protect  the  live  wire  so  that 
the  telegraphs  or  telephone  wire  may  not  come  in 
contact  with  it* 


This,  it  was  suggested,  is  throi^ing  an  unfair  burden 
on  the  electric  tramway  interests,  more  particularly 
if  the  overhead  equipment  of  the  tramway  should 
have  been  in  position  first.  In  such  a  case  it  might 
be  fairly  argued  that  the  Post  Ofiice  or  the  National 
Telephone  Company  should  be  charged  with  the  duty 
of  affording  the  necessary  protection,  and  it  has  been 
decided  to  ask  the  Board  of  Trade  to  receive  a 
deputation  on  this  matter,  and  on  the  question  of  the 
construction  of  cars  and  other  subjects  in  connection 
with  the  working  and  equipmeni  of  tramways. 
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LOCO-TYPE  boilers  for  stationary  purposes  are  made 
in  such  a  large  variety  of  sizes  that  average  figures 
taken  from  the  whole  series  would  be  of  little  value 
as  a  guide  for  designing  or  selecting  one  of  any  given 
capacity.  I  purpose,  therefore,  to  embody  in  succeed- 
ing notes  a  set  of  rules  deduced  from  a  very  large 
number  of  examples  by  leading  makers,  which  may 
serve  as  a  guide  to  the  proportions  of  all  sizes  of  loco- 
boilers.  While  embodying  the  results  of  the  best 
practice  in  this  class  of  boiler,  as  actually  made,  and 
in  successful  use  in  every  country  in  the  world  to  which 
British  manufactures  penetrate,  I  may  remark  that 
they  do  not  represent  the  practice  of  any  one  firm  in 
particular,  but  have  been  formulated  specially  as  a 
standard  series  of  loco- type  boilers  for  stationary  use. 
One  word,  before  proceeding  to  the  consideration 
of  these  rules  for  the  proportions  of  loco- type  boilers. 
There  is,  perhaps,  in  the  whole  range  of  engineering 
nothing  so  elastic  as  the  locomotive  boiler,  hence  it 
must  not  be  assumed  that  these  rules  offer  anything 
more  than  a  consistent  series  known  from  experience 
to  give  satisfactory  results.  That  other  boilers  of 
different  proportions  also  give  satisfactory  results  is 
more  than  probable. 

RULES      FOR     THE     PROPORTIONS    OF     LOCO-TYPE 
BOILERS,    QRATE-ARBA     BEING    THE    UNIT. 

1.  Fire-box   Heating    Surface    (when    the    grate-area 
is  8  square  feet  or  less) — 

Multiply    the    grate-area    in    square    feet,  minus    3, 
by  5*8,  and  add  14. 

i.e.  (if  G=  grate-area). 
5-8  (G— 3)  +  14. 

2.  Firebox    Heating    Surface    (when    the    grate-area 
exceeds  8  square  feet) — 

Multiply  the  grate-area  in  square  feet  by  5-5. 
i.e.,  5*5  G. 

3.  Tube  Surface   (when   the  grate-area  is   8   square 
feet  or  less) — 

Multiply  the  grate-area  in  square  feet,  minus  3,  by 
29*2,  and  add  54. 

i.e.,  29-2  (G— 3)  +  54. 


4.  Tube  Surface  (when  the  grate-area  exceeds  8 
square  feet) — 

Multiply  the  grate-area  in  feet  by  25. 
i.e.,  25  G. 

5.  Total  Heating  Surface  (Firebox  and  Tubes), 
(when  the  grate-area  is  8  square  feet  or  less)— 

Multiply  the  grate-area  in  square  feet,  minus  3. 
by  35.  ami  add  68. 

i.e..  35  (G— 3)  -f-  68. 

6.  r  tal  Heating;  Surface  (Firebox  and  Tubes) 
(when  the  grate-area  exceeds  8  square  feet)— 

Multiply  the  grate-area  in  square  feet  by  305. 
i.e.,  30- 5  G. 

7.  Grate-area  for  Burning  Wood  (instead  of  Coal) 

Multiply  the  grate-area  in  square  feet  by  12. 

i.e.,  1*2  G. 

8.  Flue-way.  or  total  Sectional  Area  of  Tubes,  in 
square  feet  (no  ferules)— 

Multiply  the  grate-area  in  square  feet  by    15. 
i.e.,    15  G. 

9.  Number  of  Tubes  (Conditions  as  in  Rule  1 1  )— 

(a)  For  2^-in.  tubes:  Multiply  the  grate-area  in 
square  feet  by  5  45. 

(ft)  For  2l-m.  tubes:  Multiply  the  grate-area  in, 
square  feet  l)y  44. 

{c)  For  3-in.  tubes:  Multiply  the  grate-area  in 
square  feet  by  3  64. 

(Taking  the  nearest  wnole  number). 

i.e.  (a)  545  G  ;   (6)  4-4  G  ;   (c)  3-64  G. 

10.  Length  of  Tubes,  between  tube-plates,  in  feet 
(conditions  as  in  Rule  1 1 ) — 

{a)  For  2\  in.  tubes :  Divide  the  tube-surface 
(Rules  3  or  4)  by  6545  times  the  number  of  tubes 
(Rule  9). 

(6)  For  2j-in.  tubes:  Divide  the  tube-surface 
(Rules  3  or  4)  by  72  times  the  number  of  tubes 
(Rule  9). 

(c)  For  3-in.  tubes. :  Divide  the  tube-surface  (Rules 
3  or  4)  by  7854  times  the  number  of  tubes  (Rule  9^ 

Tube  Surface         .        ,  . 
•6545  (No.  of  Tubes)  ^"^  **-«^-  ^*»- 


i-e.  (a)  -, 


March  io,  1905. 


PAGE'S    WEEKLY- 


539 


...       Tube  Surface       .        t        *  l 
^^»  72  (No.  of  Tubes)  *°^  ^*-^-  '''^^'- 

,  .        Tube  Surface         ,  *  t. 

{c)  — -       ^_^       .  _  ,    -    for  3-in,  tubes. 
7854  (No.  of  Tubes) 

H,  DiameUr  of  Tubes  (external)  in  inches) — 

(«)  For  grate-areas  of  8  square  feet  or  less,  2  J  in. 

{h)  For  grate  areas  from  8  to  18  squai^  feet,   2}  in. 

1  (c)  For  grate -areas    exceeding   18  stquare    feet,   3  in, 

t2.    Height     of     Firebox,      measured      inside     (from 

level  of  grate-bars)  in  inches — 

Multiply  the  square  root  of  the  grate-area  in  square 

feet  by  147, 

*>.,  i47>/  grafe  area. 

ij*  Diameier  of  Chimney,  in  inches — 

Multiply  the  square  root  of  the  grate-area  in  square 

feet  by  4*4, 

i.e.,  4'4\/   grate  area. 

14*  Coal    Consumed    per    square    foot    of    grate,    in 

pounds  per  hour — 

Multiply    the    grate-area    in    square    feet,    minus    3, 

by  '64,  and  add  20. 

i.e..  -64  (G — 3)  -f-  2CK 

15.  Water  Evaporated  per  pound  of  coal  from  and 
at  212**.  in  ponnds — 

{a)  When  the  grate-area  is  8  square  feet  or  less : 
Multiply  the  grate-area  in  square  feet,  minus  3<  by 
•348,  and  add  7, 

(6)    When    the    grate-area    exceeds    8    square    feet  : 
Multiply  the  jxiunds  of  coal  consumed  by  9. 
i,c.  (a)  -J48  (G— 3)  +  7- 
(6)  9  (pounds  of  coal), 

16.  Approximate  Weight  of  Boiler,  in  cwts,,  in- 
cluding ashpan  and  stool  hrebars.  chimneys,  and 
all  fittings — 

Multiply  the  grate-area  in  square  ieet,  minus  3,  by 
9' 3.  and  add  30. 

i,e„  9'3  (<^— 3)  +  30^ 

17.  Effective  Horse-power  of  Boiler,  may  (for  use  with 
simple  non-condensing  engines)  be  taken  as  ^^  of 
the  total  evaporation  in  pounds  per  hour. 

i.L'.t  Total  water  evaporated  per  hour  in  tbs. 
40. 
iS,  Suitable     Diameter    of    Cylinder    (Piston    speed 
being  taken  a^  300  ft,  per  minute,  and  steam-pressure 
as  100  Jb)— 

{a)     For     single-cylinder     engines :      Multiply     the 
horse'po\ver(Rule  17)  by  4.  and  extract  the  square  root. 
(6)  For  double-cylinder  engines  :   Multiply  the  horse- 
power (Rule  17)  by  r8.  and  extract  the  square  root, 

i.c,  {aj>/    4  X  h-p. 


Shipbuilding    Notes. 


Two  more  aubuiarinc  boafs  nt  ihe  "  A  "  das,  built  by 
Messrs.  Vickcrs,  Sons,  and  Maxim,  were  launched  at 
Barrow  on  Wednesday 

The  new  Royal  MaU  Uner  Aragon  is  expected  la 
be  ready  for  sea  about  the  end  of  June,  and  the  second 
mail  boat,  also  building  at  Belfast,  uill  follow  about 
four  months  later,  m  time  for  the  busy  season  in  the 
winter.  

The  tine  steel  screw  steamer  Boianha,  built  by 
the  Northumtierland  Shipbuilding  Company,  Ltd., 
Howdon-on-Tyne,  to  the  order  of  The  Navigazione 
a  Vapore  "  Napried,"  Rugusa.  Dalmatia,  recently 
left  the  Tyne  for  her  trial  trip.  The  steamer  is  35:  ft, 
long  by  46  ft.  10  in.  beam  by  27  ft.  4  m.  deep,  and 
has  been  budt  under  special  survey  to  the  highest 
class  at  Lloyd's  Single  Deck  Rule.  She  is  fitted 
w4th  long  iXK>p,  long  bridge  and  topgallant  fore- 
castle, the  accommodation  which  is  very  ample, 
being  placed  in  steel  houses  on  the  Imdge  deck.  Very 
special  attention  has  been  paid  to  the  loading  and  dis- 
charging gear  and  a  complete  outht  for  the  rapid 
handling  of  cargoes  has  been  arranged  for,  consisting 
of  powerlul  steam  winches  by  Messrs.  Clarke,  Chapman 
and  Co..  Ltd.,  Gatesbead-oa-Tyne.  and  a  large  number 
o£  cargo  derricks,  steam  steering  gear  by  Messrs.  The 
Harrison  Engine  Company,  Ltd..  Manchester,  and 
steam  wmdlass  by  Messrs.  Emerson,  Walker  and 
Thompson  Bros.  She  is  tUted  with  the  usual  water- 
ballast  arrangeiiieiit  for  light  passages.  The  vessel 
has  been  constructed  to  a  fme  model  with  a  view- 
to  rapid  speed  and  economy  in  fuel,  and  the  machinery 
has  been  supplied  by  the  North -Eastern  Marine 
Engineering  Company,  Ltd.,  consistLug  of  engines 
with  cyhnders  24111.,  40  in.,  and  65  in.,  by45  in,  stroke, 
two  large  steel  boilers  15  ft,  gin,  by  10  ft.  6  in,, 
160  lb.  w^orking  pressure.  The  steamer  will  carry 
about  6,000  tons  loaded.  During  construction  the 
Bosaii/ia  has  been  superintended  by  Mr.  R.  Baird  and 
Mr.  Burt,  on  behalf  of  the  owners,  and  Mr.  A.  E.  Hunt 
representing  the  Austrian  Veritas,  The  trial  trip 
proved  in  every  w^ay  satisfactory%  a  speed  of  1 1  knots 
beiD^  easily  obtained.  Among  the  guests  on  boa^d 
were  the  following :  Mr.  Mararnovich,  managing 
o>¥ner ;  Mr.  Roland  Hodge,  managing  director,  and 
Mr.  J.  Graham,  manager  for  the  builders  ;  Mr,  Myles 
representing  the  engine  lujilders.  Messrs.  Manasteriotte, 
A.  E.  Hunt  and  J.  F.  Slater.  After  the  trial  trip 
the  s.s,  Bosanka  saUed  under  the  command  of  Captain 
Amenich  for  Cardiff,  inhere  she  will  load  for  Sebenico. 
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WILLANS    AU^    RDBINaON. 

THE  increasing  interest  which  leading  engineering 
firms  are  manifesting  in  the  motor  industry  is,  it 
need  hardly  l>e  said,  destined  to  prove  of  material  advan- 
tage in  the  forthcoming  development  of  what  is  still 
a  new  branch  of  manufacture,  and  the  exhibit  of  this 
firm  at  Olympia,  whose  cylinders  and  other  castings 
for  motor-cars  have  attracted  special  attention,  calls, 
therefore,  for  more  than  passing  notice. 


FIG.    I.      PHOSPHOR    BRONZE,     UNTREATED. 
MAGNIFIED   I50    DtAMETEkS. 

Transverse  section.     A  polished  surface  of  the  metal  is 

first  prepared,  and  the  strLicture  afterwards  developed 

by  treatment  with  nitric  acid. 


For  some  years  Willans  and  Robinson  have  con- 
ducted a  series  of  experiments  upon  varieties  of  vana- 
dium steeL  The  outcome  of  these  ejq^eriments  has 
been  the  consistent  production  in  commercial  quantity^ 
of  types  of  steel  exceptionally  suitable  for  use  in  motor 
car  constmction. 

The  most  exhaustive  tests  have  been  applied  to  these 
steels,  and  their  t>ehaviour  under  wide  changes  of 
temperature  has  also  been  fully  studie<:U  In  addition, 
experience  of  their  practical  behaviour,  gained  on  many 
tons,  and  over  a  period  of  upwards  of  a  ye^r.  has 
been  obtained.  The  results  in  detail  of  these  investi- 
gations were  recently  submitted  to  the  Institution 
ui  Mechanical  Engineers  by  Captain  Sankey.  and  Mr. 
Kent  Smith,  a  lengthy  abstract  of  which  paper,  with 
illustrations,  was  reproduced  in  Page's  Weekly 
for  December  30th»  1904. 

This  firm  is  also  introducing  a  new  method  of  treat 
ment  for  alloys  for  hearing  purposes,  an  all -import  ant 
one  to  all  users  of  machinery,  including  automobilists. 
The  results  of  experiments  have  yielded  what  may 
be  fairly  termed  remarkable  results,  and  the  whole 
secret  lies  in  the  fact  that  the  treatment  entirely 
obviates  the  trouble  due  to  the  segregation  of  the 
different  constituents  of  the  alloys,  and  a  practically 
complete  equality  in  the  structure  of  the  mass  of  the 
tiearing  is  obtained  and  a  consequent  equal  distribution 
of  the  load  spread  over  the  wearing  surface  of  the 
bearing,  increasing  its  durability  and  anti-frictional 
properties  to  an  extraordinary  degree. 

The  most  noticeable  features  to  be  observed  in  the 
tiearings  cast  by  this  method  are  complete  freedom 
from  sponginess,  perfect  homogeneity,  and  increased 
density.  The  complete  homogeneity  ensures  a  wearing 
surface    of   perfectly  mixed  constituents  of  the  allay. 
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so  that  one  docs  not  lind  after  a  little  while^that^the 
softer  places  have  worn  down  ami  lett  the  hard  jjlaces 
raised  up.  There  is  in*itead  a  complete  equal  dis- 
tribution of  the  load  over  the  wearing  surlace.  One 
point,  by  no  means  the  least  important,  to  be  observed 
by  antcmobilists  and  engineers,  is  the  great  decrease 
in  fXJwer  to  drive  any  shaft  runninj^  in  bearings  treated 
by  this  method  as  compared  wth  ordinary  l>earings. 
thus  considerably  increasing  the  mechanical  efficiency 
of  the  machine.  These  remarks  apply  in  exactly  the 
same  way  to  white  metal,  phosphor  bronze,  gunmetal, 
and  yellow  lirass.  Even  in  white  metal  the  tensile 
strength  is  increased  some  50  per  cent.,  and  in  phosphor 
bronze,  gunmetal,  and  yellow  brass,  the  increase  in 
the  tensile  strength  and  elongation  is  most  remarkable* 

In  tigs.  ]  and  2  are  shown  reproductions  of  micrographic 
sections,  one  No.  4.926.  magnified  150  diameters, 
showing  a  casting  in  phosphor  bronze  cast  in  the  or* 
dinary  way,  and  No.  4,927,  showing  a  section  of  exactly 
the  same  material,  but  treated  by  the  special  method. 

Another  important  point  is  the  gre.it  resistance  to 
crushing  strains  shown  by  all  alloys  cast  by  this  method, 
which  i?  remarkably  evidenced  in  bearings  for  gas  engine 
work.  It  is  also  shown  Ihat  by  this  method  less  expen- 
sive alloys  can  be  made  to  givt;  results  on  bearings  very 
superior  to  Ih^se  al  presenl  obtained  with  more  costly 
mixtures. 


WINTON     MOTOR   CARRIAOi     COMPANY, 

This  company,  which  has  its  works  at  Cleveland, 
Ohio,  sent  an  interesting  exhibit  to  Olympia.  The 
construction  of  the  car  is  such  as  to  give  easy  faciUtie^ 
for  interchangeable  bodies,  and  this  feature  ^*^s  the 
subject  of  favourable  comment.  There  are  other  points 
about  the  cars  which  give  them  distinction.     One  is 


FIG.   3.      WINTOJf   MODEL, 

the  Win  ton  spring,  illustrated  in  fig,  6.  It  is  of  the 
semi-elliptic  type,  and  as  will  be  noted  in  the  illus- 
tration,  twin  three-leaf  springs  are  shackled  together 
(at  198)  and  attached  to  the  frame  (at  199  and  305), 
With  a  Ught  load  the  upper  spring  alone  is  in  .service* 
The  lower  spring  is  in  reserve  until  the  weight  of  the 
load  increases  to  a  point  where  the  upper  spring  tends 
10  straighten  out.  Then  the  lower  spring  comes  into 
play,  and,  acting  in  company  with  the  upper  spring, 
forms  a  combination  of  surticient  resistance  and 
resihence  for  any  load  likely  to  be  carried.  The  prime 
advantage  of  this  tu-in  spring  is  that  it  combines,  for 
var\4ng  loads,  both  resihence  and  resistance. 

The  oihng  arrangement  shown  in  fig.  5  displays 
ingenuity  in  design,  and  the  principle  is,  we  tliink.new 
in  its  application   to  motor-cars.     From  the  reser\^oir 
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FIG,  2.       PHOSPHOR    BRONZE,    TREATED. 
MAGNIFIED   15O   DIAMETERS. 

'Transverse  Section. 


170/172 
171 

FtG,   4.      SHOWING  OIL  SYSTEM    FOR    CRAXKSHAFr, 

above  the  cyUnders,  lubricatingloil  is  fed  by  gravity 
to  the  automatic  lubricator,  being  received  in  a  float 
chamber,  w^hereby  a  constant  level  is  maintained 
and  oil  flow  prevented  when  motor  is  not  runningj 
From  this  chamber  oil  passes  into  the  main  chamber 
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of  the  lubricator,  where  a  gear-driven  aluminium 
roller  revolves  in  it.  The  viscosity  of  the  oil  being 
variable  with  the  temperature,  the  thickness  of  the  oil 
film  on  the  roller  would  increase  as  the  temperature 
decreased,  resulting  in  an  excess  of  oil  at  low  tem- 
perature.    To    provide    against     this    condition,     an 


FOREIGN  SHIPPING  SUBSIDIES^ 


FIG.    5.      WIXTON   OIL   SYSTEM 

adjustable  metallic  scraper  carries  off  the  superfluous 
oil,  limiting  the  thickness  of  the  film  to  the  distance 
between  the  scraj>er  and  the  roller.  Passing  this  scraper, 
the  oil  film  engages  a  second  scraper,  in  contact  with 
the  roller,  by  which  it  is  directed  in  equal  quantities 
through  the  ten  oil  leads  extending  to  all  the  bearings 
of  the  motor  and  of  the  rear  axle.  This  system  of 
lubrication  is  designed  to  provide  an  oil  feed  in  exact 
proportion  to  the  motor  speed.  Cylinders  2,  4,  5,  and 
6  carry  oil  to  the  four-cylinder.  The  crankshaft  and 
the  connecting-rod  bearings  are  lubricated  by  direct 
feed  (fig.  4).  The  oil  is  carried  by  cylinders  7,  8,  9 
and  10  from  the  oiler  to  the  stationary  bearings  of 
the  crankshaft  bearing,  lubricating  the  crank,  and  then 
passes  through  a  groove  to  a  channel  which  leads 
to  the  inside  of  each  connecting-rod  bearing. 

A  Winton  car  model  is  shown  in  fig.  3.  The  frame 
is  of  stamped  steel,  and  no  malleable  castings  are  used, 
steel  drop  forgings  being  used  for  all  parts.  Every  part 
is  made  to  gauge,  and  identified  by  number  or  letter, 
and  is  therefore  interchangeable. 


WIKTOS'  SEMI-ELLIPTIC  THREE-LEAF  SPRING. 


Mr.  F.  Shadforth  Watts,  the  newly  elected  president 
of  the  Chamber  of  Shipping  of  the  United  Kingdom, 
in  the  course  of  his  recent  address  to  that  body,  said 
that  during  the  past  few  months,  orders  for  new  tonnage' 
liad  been  given  out  so  freely 
that     he     was    afraid     the 
lioped-for  revival  in  freights 
was   not    now   even   within 
measurable  distance.  On  the 
question  of  foreign  shipping 
subsidies,  he  said  there  was 
no  doubt  that  sooner  or  later 
the   United   States   Govern- 
ment would  pass  a  tShipping 
Subsidy    Bill   calculated    to 
cause  a  rapid  increase  in  the 
mercantile  tonnage  under  the 
United  JJtates  flag.     He  was  told  that   the  Bill  now 
before  Congress  was  not  likely  to  pass   this  sesiion; 
but,  as  an   indication  that  early  legislation  might  be 
expected,  he  thought  it  was  significant  that  a  contract 
for  the  carriage  of  coal  from  Norfolk  to  Manila  was 
recently  awarded  to  American  shipowners  on  the  basis 
of  S7  per  ton  by  steam  and  $6.50  per  ton  by  sail,  as 
against  tenders  at   $4,20  made  by  British  ship  owners. 
The  inducement  to  add  largely  to  the  existing  tonnage 
of  the  world  afforded  by  means  of  Government  sub- 
sidies was  a   great   menace   to  the  British  shippMlg 
trade,  but  he  was*  afraid   that  it  was    unlikely  that 
'mere  representations  to  foreign   Governments   wovlld 
have  any  effect  unless  and  until  His  Ma  jesty's  Idinistirs 
were  in  a  position  to  back  up  their  representations  hy 
alternative  retaliatory  measures.  The  following^ iwoUltAoii 
was  subsequently  passed  on  the  motion  of  Mr.  Horron : 
"  That,     in    view   of    the  bounties  now  granted   by 
some  foreign  Governments  to   their  ships,  and  of  ttie 
legislation     proposed     in      the     United      States     of 
America,    with    the  object    of  subsidising    American 
shipping     at     the     expettse 
of  foreign  shipping,  thierchain* 
ber  desires  to  call  the  attention 
of  His  Majesty's  Governmient 
to    the  disadvantages  tiiider 
which    British    shipping    is 
plaiced.  and  requests  that  Mis 
Majesty's    Goverhment   miXL 
take  steps  to  obtain  the  with- 
drawal of    existing  bounties 
and  prevent  the  granting  of 
further  bounties." 
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CONTRACTS   OPEN. 

Broadstatri.— Constiiiction,  delivery,  and 
erection  at  the  above  station  oi  a  hori- 
zontal tandem  compound  engine,  con- 
denserj  well  pumps,  and  all  accessories. 
Mr.  Percv  Grift^th.  M.  Inst.  C,E.,  54, 
Parliament  Street.  SAV.      .,. 


Last  Day, 


March  ii 


iMSi  Dtj*. 


Brighouae,— Widening  of  the  Calder 
Bridge,  Brigbouse,  by  means  of  steel 
lattice  girdera  and  steel  stanchions  for  the 
Corporation,  Mr.  S.  S.  Haywood. Borough 
Engineer,  Municipal  Ofiices,  Brighou&e ,,.  March  11 

Belgium.— The  ''  Bulletin  Commercial  '  an- 
nounces that  the  Belgian  State  Railways 
invite  tenders  /or  the  installation  of  a 
set  of  ventilating  and  heating  apparatus 
in  the  central  workshops  at  Mechlin. 
Particulars  ol  M.  Slaghmuylder,  Engineer- 
in-chief,  Station  du  Nord,  Brussels  ..      March  13 

ParR  Royal  -^Supply,  delivery,  and  erec- 
tion ot  plant  in  c«m  nee  lion  with  the 
electricity  generating  station  at  Park 
Royal  and  proposed  sub-stations  and  dis- 
tributtng  centres  at  various  places,  (or  the 
Great  Western  Kail  way  Company. 
Messrs  Kennedy  and  Jcnkin,  17,  Victoria 
Street,  S,W.    .,. 


Axbridge  (Somerset)  --Supply  of  about 

(yoo  tons  of  cast-iroti  socket  water-ptpes 
T-m,  to  4- in  tn  diameter,  for  Axbridge 
Union  Rural  District  Council         

Cromer,— Supply  and  erection  of  a  steam 
boiler  for  Urban  District  Council  at  new 
pumping  station  at  Wetton,  Mr. 
].  C.  Melliss,  MJnsi.C.E.,  Gresham  Hou&e, 
Old  Broad  Street 


March  13 


March  13 


March  13 


South  Shield*,— Supply,  delivery  and  erec- 
tion ol  the  following  plant  in  connection 
with  the  electricity  supply  department : — 
One  multitubular  marine  type  boiler,  two 
inedlum-speed  open-type  vertical  engines 
for  two  550  k  w.  direct  current  traction 
generators,  tw*t  500  k.w.  direct  current 
generators  and  traction  switchboard.  Mr. 
J.  H.Cawthra,  Borougli  Electrical  Engineer  March  13 

Llandyfodwg  and  Ltanlrisant 

I  Wa  le& )-  Th  e  Og  more  a  n  d  Gar  w  V  v  ban 
District  Council  invite  tenders  for  two 
distinct  and  rieparate  schemes  of  bridging 
the  valley  at  Gilfach,  by  extending  Coro- 
nation-road, Evanstown,  in  the  parish  of 
Llandyjridwg,  to  ji'in  the  highway  known 
as  Gilfach-road,  in  the  parish  of  Llantrisanl 
Mr,  H.  Dawkms  Williams,  Surveyor, Bryn, 
Menin  .,.         , , 


March  14 


GlowceMer.— Supply  and  erection  of  Ihrce 
Lancashire  boilers  and  accessories,  one 
Ooo  k.w.  gei»«rator  set  and  accessories, 
electrically-driven  surface  condensing 
plant  t  boiler  feed  pninp.  etc.  Mr. 
j.  Shettield  Blake  way.  Town  Clerk 


March  14 


March  16 


LiverpooK — Construction  of  covered  con- 
dtiit  about  1,100  yards  in  length,  and  other 
works  connected  therewith,  situated  in  the 
townships  of  Withnell  and  Wheelton,  in 
the  counly  of  Lancaster,  for  the  Water 
Committee  of  the  Liverpool  Corporation. 
Mr.  H.  Dawkin  Williams,  Surveyor,  Bryn 
Menin 

London.— Supply  of  electrical  stores  for  year 
ending  March  31,  IQ06,  for  the  Fulham 
Piorough  Council.  Town  Clerk,  Town 
Hall,  Fulham., ...    March  15 

Peterborough t— Supply    and    erection    of 

the  f  olio  Will  g  plant,  for  the  Corporation  : 
j Section  No,  i)  Lancashire  boilers,  super- 
heateri  and  economrscr  ;  (Section  Xo.  2) 
triple  expansion  vertical  engines,  pumps, 
electric  lighting  set.  travelling  crane, 
workshop  ftUings,  and  tools  ;  (Section 
No,  3)  piping,  injector,  feed  pump,  tank, 
and  feed -water  softener,  Mr.  John  C, 
Gill,  Waterworks  Engineer's  Office,  Peter- 
iKjrough  ...    March  23, 

Wel'wyii,— Supply  and  delivery  of  about 
S^  tons  of  Q-iuch  cast-iron  pipes,  for  the 
Wehvyn  (Herts)  Rural  District  Council. 
Messrs.  Herbert  Walker  and  Son,  Albion 
Chambers,  King  Sheet,  Nottingham       ...    March  27 

Grin  die  ford  and  Ro^^sley. — Construc- 
tion of  the  Grindlefnrdto  Rowsley  section 
of  the  Derw^ent  aqueduct,  in  the  county 
of  Derby,  for  the  Derwent  Valley  Water 
Hoard.  Mr.  Edward  Sandeman,  Engineer, 
Bamford,  Shehield  ,.  Afarch  j; 

Bolton. — Supply  and  erection  of  cooling 
tower  and  condensing  apparatus  in  con- 
nection with  power  station,  for  the 
Electricity  Committee.  Mr.  Arthur  A. 
Day,  borough  electrical  engineer,  Spa 
Road,  Boltoui ...        ...        ...        ...         ...   March  30 

Shanghai. — The  Shanghai  Municipal  Coun- 
cil invite  lenders  lor  the  construction  and 
operation  of  about  24  miles  of  electric 
Iramw^ays  on  the  trolley  system  in  the 
streets  of  the  Settlement  of  Shangliai  ; 
alternative  proposals  are  desired  for  the 
siugle-trolley  and  double-lroliey  lines. 
Councirs  agents,  Messrs.  John  Pook  and 
Co.,  63.  leaden  hall  Street,  London,  E.C., 
and  Messrs.  Fearon  Daniel  and  Co.,  90, 
Wall  Street,  New  York.       ,,.        .,.         ,.,    March  3 l 

Me^irport  (Mon*)-— Construction  of  main 
outfall  and  branch  sewers  tor  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
ofikesof  Mr.  Bald  win- Latham,  Parliament 
Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Geo.  Chatterton,  6,  The  Sanctuary,  West- 
minster, S.W. ;  or  Mr.  T.  S.  Edwards, 
Clerk  to  the  Board,  Newport  (Mon.)        ..       April 
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COMING   CONTRACTS. 

"Stirling. —The  Secretary  for  Scotland  has  sanctioned 
the  borrowing  of  ^£41,000  for  electric  lighting 
extensions. 

*Crewe,  —  A  sub-committee  has  been  appointed  in 
connection  with  the  borough  surveyor's  plans  of  a 
proposed  new  southern  outfall  sewer  and  disposal 
works,  which  are  estimated  to  cost  ;f6o,ooo. 

^ylsham. — The  provision  of  waterworks,  estimated 
to  cost  /5,ooo,  is  under  consideration. 

Bath.— The  Council  have  adopted  a  report  recommend- 
ing the  extension  of  the  continuous-current  generating 
plant  at  a  cost  of  ;f  3  000. 

l¥iinbledon.— Application  is  to  be  made  for  sanction 
to  borrow  ;^i3,2i8  for  additional  plant  and  extensions 
at  the  electricity  works. 

Plymouth.  —  An  inquiry  has  been  held  into  the 
Corporation's  application  for  sanction  to  a  further 
loan  of  ;g65,ooo  for  the  main  drainage  scheme. 

South  Shields. — The  Council  have  under  considera- 
tion the  question  of  placing  orders  for  motor 
omnibuses. 

'Ormskirk.  —  The  Council  have  now  adopted  an 
electric  lighting  scheme,  which  includes  the  pro- 
vision of  a  refuse  destructor,   and   is  estimated   to 

cost  /20,0O0. 

CONTRACTS    CLOSED. 

Cape  Tow^n.— Cowans,  Sheldon,  and  Co.,  of  Carlisle 
have  just  completed  the  construction  of  a  large  crane, 
to  be  used  in  extending  the  harbour  at  Cape  Town. 

X«an caster. — The  Lancaster  Corporation  have  placed 
an  order  with  the  British  Westinghouse  Co.  for  two 
tramcars  at  /570  each. 

X«eith. — The  Leith  Tramways  Reconstruction  sub- 
committee have  accepted  the  tender  of  M;  P. 
Galloway,  Ltd.,  for  supply  of  tramway  poles  and 
accessories  at  j^4, 47 1. 

JBirkenhead.—  The  Power-Gas  Corporation,  Ltd.,  have 
been  awarded  a  contract  by  the  Tranmere  Bay 
Development  Company,  Ltd.,  of  Birkenhead,  for  a  gas- 
driven  electric  installation  for  the  latter  company's 
new  shipyard  at  Birkenhead. 

Dartmouth. — A.  and  J.  Main  and  Company,  Ltd.,  of 
the  Clydesdale  Ironworks,  Possilpark,  Glasgow, 
are  supplying  the  steel  buildings  complete  for  the 
new  workshops  for  the  Britannia  Royal  Naval 
College,  Dartmouth. 

•Glasgow^.— The  Steel  Company  of  Scotland,  Ltd., 
Glasgow,  have  ordered  from  Mr.  P.  J.  Mitchell, 
engineer,  52,  Queen  Victoria  Street,  E.C.,  a  complete 
installation  ot  Rateau  patent  exhaust  accumulator 
regenerators,  together  with  the  necessary  turbo- 
generating  plant,  condensers,  cooling-tower,  etc. 

Manchester.  —  The  Lancashire  Electric  Power 
Company,  of  Manchester,  have  contracted  for  the 
supply  of  current  for  the  complete  driving  of  the 
cotton-mill  which  is  being  built  by  the  Acme 
Spinning  Company,  of  Pendlebury.  The  mill  will 
contain  41,000  mules  and  34,000  ring  spindles. 

■StocKportt^K.  W.  blackweil  i\mi  Lo.  are  supplying 
ihe  overhead  equipment  for  Ihe  ekctrilication  of  the 
Ha/el  Grove  Route  of  the  Stockport  tramways  for  the 
sum  of  jS4'343'  ^^^  company*8  lender  was  the 
lowest,  tlic  neitt  being  that  of  the  British  Electric 
Company,  at  £^t^^3* 


London.— The  Brush  Elcctncal  Engineering  Com- 
panv,  Ltd.,  have  secured  the  following  contracts: 
three  50  k*w.  three-phase  trajtiformers  for  Sir  W.  G* 
Armstrong,  Whit  worth  and  Company ;  complete 
steam  and  electrical  plant  for  power  house  for 
Leamington  and  Warwick  tramways  i  three  double- 
deck  cars  with  radial  trucks  and  Brush  motor  equip- 
ments for  Airdrie  and  Coatbridge  tramways. 


< 


APPOINTMENTS 


"1 


VACANT. 

La*l  Day. 

Tredegar.— Gas  and  water  works'  Engineer 

untler  Tredegar  Urban  Diitrict  Council,.    March  20 

Llanelly*— General  superintei^dent  of  har- 
bour, docks,  and  railways  under  Llanelly 
harbour  trustees.  Salary,  i'300  per  annum    March  16 

London^ ^Thc  Corporation  of  London  in- 
vite applications  for  the  otlfice  of  Engineer 
to  the  Public  Health  Deparlment.  Salary 
;^i,iiOo  per  annum,  rising  to  a  maximum 
of  ^'1,500  per  jitiiium.  Candidates  must 
he  M timbers  of  the  insstituUon  of  Civil  En- 
gineers. Associate  Member  of  the  Institu- 
tion of  Civil  Engineeis  is  not  a  sufticlent 
qualitication,  FuH  particulars'  of  t^e 
duties  of  the  ofl^ce  and  form  of  application 
may  be  obtained  from  the  Town  Gierke 
Guildhall,  E.a         .»        -,-  March  18 

Leeds,— I-*;<:turer  In  Civil  Engineering  at  the 
University.  Salary,  £300  per  animm. 
The  appointmeTil  to  d.ite  from  cither 
April  1st,  or  October  ist.  Particulars  of 
Registrar  at  Uni%'ersiry       .,.        .„        ...  March  25 

Madras.— Assistant  Engineer.  The  Madras 
Railway  Company  require  an  Assistant 
Engineer  on  an  engagement  for  three 
years.  Commencing  salary,  Rs,35o  per 
month.  Apply:  Secretary,  Madras 
Railway  Co.,  i,  Broad  Street  Place,  E.G.    March  18 

Bombay.— The  Bombay,  Baroda,  and 
Ctinlral  India  Railway  Co,  invite  applica- 
tions for  appointment  as  chief  draughts^ 
man  in  the  carriage  and  wagon  depart- 
ment  of  the  Company's  service.  Salary, 
Rs.  250,  rising  to  Rs,  300  per  month. 
Apply  :  Secretary,  Gloucester  House, 
Bishopsgale  Streetj  E,C March  : 

APPOINTMENTS    FILLED. 

Rhode fiia.— Mr.  \V.  J.  Hosgooti,  the  engineer  and 
locomotive  superintendent  of  the  Port  TalLxjt  Rail- 
way and  Docks,  South  Wales,  has  been  selected  for 
the"  position  of  chief  mechanical  engineer  of  the 
Rhodesian  Railways- 

District  Railway.— Charles  A.  King,  permanent- 
way  engineer  of  the  Glasgow  tramways,  has  been 
appointed  to  a  similar  position  with  the  Mclropolitan 
District  Railway. 

Johanticsburg.— Mr-   j.   H.    Dobson,    formerly    an 
apprentice   in    Crewe    Railway    Works,  has    l^een 
appointed  to  the  Professorship  of  Electro-lech nica  at     I 
the  Transvaal  Technical  Institute,  Johannesburg,  5 

Ayr-— Mr.  William  Grant,  tramway  manager,  Rother* 
ham,  has  been  appointed  manager  of  the  Ayr  Cor- 
poration tramways.    Mr,  Grain  has  had  twelve  yr-* 
experience  of  tramway  work  under  the  Corporal 
of  Blackpool^  Darwen,  and  RotUerham. 
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Share    List  of    Engineerings   Electrical,   Iron  and    Steel, 

and  other  Companies. 


na  to    itma  &■  ocoabIofi  raqulrfeii*    Mfa  ilsBtFa  U  to  ta«  undej*«tood  trtal  whlJeour 


IS   loHovlntf  la  k   cDinprvhaiiBlvA    Hat  of  GompftEilitt 

Barrently  tPiLiifl&eiad,,      AddLillons  wUI  1»«  mikda  frorn  time  to   itma  &■  ocoabIofi  raqiilrfeH.  . 

Lkai;   will  dfliivriilly   ba   found   oorract,   «■   do    doe   bold    oiirafllvftv    r«flpoiiHlbk«   foF    »ny    los«   or   JBGonv«i!ilttii««   thRt   may   uris*    (rom 
m  InaecurAcLfla 


30ls 


Stock  Exchange  Settling  Days.— Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
April  5th,  GeDeral  SeUkments  :  Mftroh  15th,  30tli,  April  13th.  Bank  Rate,  April  2lBt,  1904,  3  per  cent. 


-ENGINEERING,     IRON,    AND     STEEL 
COMPANIES. 


DO   I       B 
OO  I   Stk 


Allctnja  A  Onlona  Paeumatio  Engi* 

Do.     Cum.  Pref.  fl  per  ceat.    . . 

AfiDStrong  iSir  W.  G.>,  Whitworth 

Ami  Co.,  Lta. 

Do.  4%Cum.  Pf«f.. 

Do.  4%  Ut  Mort,  Dbf ,  Rd, 

Areling  &nd  Porter,  Ltd.,  i^%  Reg 

Mb.  Debft.  Bed ; 

Babcook  and  WiJcoat,  Ltd.,  Otd.    . . ' 

Do.  „     m.  Cura*  Pref; 

BaJcer  (Josepb)  &ad  Sons,  Ltd.,  6% I 

Cum.  Pref ' 

B&ldwina,  Ltd.,  &^%  Cum,  Pref.    ,.i 

Do.  let  RlL  4^1^  Deb.  8tk.  Red. I 
Bfkrtow  Hcpmntice  fjt&el  Co.,  Ld.«0., 

Do.  do.        Giim  2iid.  Pref. 

Bajlies,  Jones  and  Bayliia,  Ltd.,  5% 

Cum.  Pref.  Sbarei 
Beardmore  (Win.)  A  Co.,  Ltd.,4J% 

lit  Mt.  Debi,,  Red.,acrip  50%  pd 
Bell  Brothers,  Lid.,  6%  Cam.  ProL 

Do  4  %  Deb ,  8  kiok.  Bod .  i 

BejUYt.  Peacock  aod  Co.,  Ltd.,  Ord.j 

Do.  54%  Cum  PreL 

Do.  4j%  Red.  Deb.  Stock 

Botckow,  Vaugbfta  mnd  Co.,  Ltd.,  G. 
Kofl.  1  1,fiSd,760 

Do.  Koa.  I»«ag.l0 1-8,600,000 

Brown  (John)  and  Co.^  Lim.,  Ord,, 
NoFi.  I  1,160,000 

Do.  Ord.,  Nofl.  1,160, OOL- 1,750,000 

Do.        5%Ciiro.Pref 

CAmmell,  Laird  it  Co.,  Ltd.,  Ord. ..; 
Do.  5%  Cum,  Prof.     ,  > 

Glajton  ^  Shuttle  worth,  Ltd.,  Oril. 

Do,      5%  Cutn.  Prer 

Do      i%  1st  MoTt  Db,  Stk.  Red 

Contett  Iron  Co.,  Ltd,,  Ord. .  7^ 

CroBsley,  Bros  ,  Ld ,  Ord.  40*10/67970     10 

Do         B%  Cum  Pref.     ..         ..:     10 

D«ltft  MeUl,  Ltd,  Sbares      ..        ..       1 

Dorman,  Long  A.  Co.,  Ltd.    , .        . .'      1 

Do.    4"o  IstMort.  Perp,  Deb.Stk.    100 

Dnuderland  Iron  Ore  Co.,  Ltd.,  6% 

CuTU.  Pref.  and  Partloip&ting.  .i      £ 
Dunlop  (VfaraeaS  A  Co.,  Ltd.,  Ord.. .       1 
Do.  »j%  Gum.  Pref.        ..|      1 

Bbbw  Vale  Steel,  Iron  &  Goal  Co., 

Ltd.,    13 

Do.               do,                do.  10 

Etliott'9  Metal,  Ltd ..       d 

Do.    Cum.  Pref.  6%        ..         ..      10 

Do.    Deb.  4*"t .!  100 

Fairfield  Shipbuilding  A  Eiigng.Co., 

Ltd.,  e%  Ciira,  Pref.        ..      10 

Do.      4*%  Mort.  Deb.  8tk  .Red.    100 
Fleming  &  Pergason,  Ltd»  Ord,  Kos 

1/WKW.. 
Dj.  5%  Cum  Pref.  Nos.  9CM)l/l6000 
Fraser  dt  Cbalmers,  Ltd.,  Ord. 

Do,  74%  Cnm.  Pref. 

Gal  low  ay  a,   Ltd.,  5%    Cum,  Pref, 

leOQl/SSOOO   .. 

Do.        4%  Iflt  Mort  Deb  Red.. 
Greenwood  k  Bmtley,  Ltd.,  Ord.  .. 

Do.    7%  Cum.  Pref 
Gueflt,  Keen  &  Nettle  to  Ids,  Ltd.  Ord. 
Do.        5%  Cum.  Prof.     .. 
Do.        4%  Irred.  Mort.  Deb.Stk 
G Wynnes,  Lid.,  &%  Cum.  Pref. 
Hadfleld's Bteel  P'dry  Co., Ld,, Ord, 

Do.        44%  Cum.  Prel.  , . 
Mall  (J.  &  E.),  Ltd.  &%  Cum,  Pref,. . 
Harvey  United  Steel  Co.,  Ltd. 
Hawthorn.  Leslie  &  Co.,  Ltd.  Ord. 
Head,  Wriirbt^on  A  Co.,  Ltd. 
Hill  (Richard)  A  Co.  (1899)  Ld.,  Ord. 
1        Do.       fi%  Gum.  Pref.    .. 
Homsby  iRichardJ&Sona,  Ld.,Ord. 


Hrl 


ENGINEERING,  IHON,  AKD  STEEL  COMPANIES.— Corrtrl, 


AniDlKnl 
BQlMortbed. 


Clodnf 
JPrfcM 


102—104 


I  I3i— 12J 
94-10 

6|-    fti 


78,000 

tcooo 

£S6f,QO0 

123,0U0 

50,000 
70,000 
^400,OC» 
90,000 
66.000 
19,000 

sao,ocN> 

1^,1108 

79,0«2 

£330,000 

360,000 

£360,000 

36,000 

275.000 

300,000 

£300,000 

£115,900 

£97,900 
2&0000 
300,000 

£300,000 
49,5C0 

£125,240 

a5,ooo 

35,000 
J250,000 
BS,0O0 
55,000 
684,7Sa 

689,S45 
gMdJOM 

800,000 

£900,000 
£100,000 


Stocks  and  Shares  marked 


6d.  Howard  ft  Bullougb,  Ltd.,  Ord.  .  .i 
a/-    I    Do.    6%  Prer.(Non-Com.)  ..| 

i%       Do.    4%  Deb.  8 tk.,  Red.  after  1905 

90    iKynoch,  Ltd 

6%   I      Do,    Ctjm,  Pref.  5% 
4H     Lamb«rk  Bror. ,  Ltd . ,  Ord.    . . 
•3/9  Do,       64%  Com.  Pref.  ., 

2/1  i  ,  Leeds  Forge  Co  ,  7%  Cum.  Pref.   . . 
7id.    Lysaght  MobnJ,  Ltd.,  6%  Cam.  P(. 
4l%  I     Do       44%  1st  Mt  Deb.  Stk..  Red, I 
a/.     Mather  A  Pmtt,  Ld.,  5%  Gum,  Pref . 
6|Jhi   I  AleaanreB  Broa.,  Ltd.,  Ord.  . . 

Md.  Do.    fil%  Cum.  Pref 

44%  I        Do.    4|%UtMrt,Db.Stk.,Red. 

S^   IMnntx  Metal,  Ltd. I 

fi%        Do.     Pref.  &%  I 

47/6  INantyglo  ar^d  Blalna  Iron  WorkftJ 

'  Ltd.,  B%Cuiii.  Pftf. 

fi/.    N.  Brit.  Loco,  Co.,  Ltd.,  6%  Cm.  Pf. 

—  North  -Eaat^m  8t  eel  C j.,  L  td . ,  Ord . ' 
4J%  Do.  44%latMrt,  Db,Slk.,Red. 
%!-    Pearton  &  Knowle^j  Goal  and  Iron 

Co.,  Ltd.,  Ord., '^B^ 
8/^  Do.        6%  Cum.  Pref.** A'*     .. 

6/.     Pease  &  Partnera,  Ltd .,  Ord. 
4%  Do.       4%  Perp.  Deb.  Stock 

3/.     Peeblea(  Bruee)  &  C^.,Ld.,  6%  Cm.P. 

—  Poo  ley  (Henry)  A  Son.,  Ltd.,  Ord  . , 

—  Do,        64%  Cum.  Pref.  , . 
^     Projectile  Co.  a90'2^,  Ltd.,  Ord,     . . 
9/*     Rbymney  Iron  Co.,  Ltd, 
21-  Do.        New 
6%  !        Do.       6%  Mori.  Deb.»  Red.    . . 

7|d.  iRiohardaouB,  Wostganh  A  Co.,  Ltd.. 

I  fi%  Com.  Pf .     . . 

44%  Do.       <4%  Perp.  Deb.  Stock  ., 

12/-    Rtihtoo,  Procior  A  Co.,  Ltd... 

6d.     aoott  (Walter),  Ltd  ,  Ord 

7id.  Do.  e%  Cum.  Pref.    .. 

i%  Do.  4  '„  Perp.  Deb,  Stk 

5%  Shelton  Iron,  Bieeland  Coal  Co.,Ld. 
I  Isl  Charge  ly%  Debs..  Red  . . 

6%  Do.     fl%  9ffld  Mort,  Deba,,  Red, 

i/.     South  Durham  Steel  &  Iron,  Lid. Or. 

7id.  Do.  «%Cani.Pref... 

44%  I  Do.        44%  Per.  Deb.  Stock 

24%  Steel  Co. of  Scotl&nd  Ord.  1/49500. . 
b%  Da         5%  Trutit  Mort.  Deb,    .,: 

—  Stephenaon  (Robert}  ^St  Co.,  Ltd.,Orp, 
6/6  Do,  64%  Cum.  Pref.  .  ' 
4%  Do,  4%  Perp,  Deb.  Slock  I 
9/'  Stewarts  &  Lroyda,  Ltd.,  Ord.  . .  j 
0/-    I        Do.       6%  Cum,  Pref.    ,.        ,.l 

4,0QJ.iSwan,H outer  &  Wigbam*  I 

I  Richardaon,  Lim.  Ord. 

6d.  Do.    5%  Cum,  Pref.       . .         . .  | 

4|%  Do.    41%lstMort.Deb-Stk.Red. 

Sd,    Thames  Iron  Works,  Shipbuilding 
1  £ngmecring  Co,,  Ltd. ,5%  Cnm.Pt, 
4%  Do.    4%IrTedeem.l8tMort.Dflb, 

7id.   Tbomyorolt  (John  1.)  A  Co.,  Ltd.     ' 
6%  Cum.  Pref,  I 
5/'     Tylor  (J.)  ft  Sons,  Ltd.  5%  Cum.PlJ 
$4     United  States  Steel  Corp.  Com.Stk.l 
tl|  Do.  7%  Cum,  Pref,  Stock 

fijj  Do.    10-60jr.5%Skg.Fd.G,Bd9. 

1/-  Vickers,  Son»  A  Maxim,  Ltd.  Ord., 
6d.  Do,    5%  Noii-Cum,  Pref. 

6%  Do.    5%  NonCom.  Pref.  Stock. 

4%  Do.    4%  lst.Mort.Deb.8tk.Red, 

44%  Do.    i{%  tind  Mort.  Deba.,Red. 

1/24   Weardale  Steel,  Coal  A  Coke, 
]  Ltd.,  Def,  Old. 

600,000  1      1     I  7M.  Do,        fl%Cuin.Prtf.  Ord.      ,. 

£300,000  1   Stk'    4%  Do.       4%  Perpetual  Deb.  Stock 

7,637        6        ^/^    VVeldiess  Steel  Tube,  Ltd.,  Cum. 

Pref,  6| 
Btk     44%'       Do.       Mort,  Deb.  44%     ,. 

6        8/.     Willans  &  RoblnBuD,  Ord 

WiOM         5         8/.  Do.        6ii.  Cum.  Pref 

£240,641      Stk       4%  Do.       4%lstMort.Dtb.8tk.Red 

^IfiO.OOO      Stk     4i%   Torkijhire  Iron  &  Coal  Co.,  Ltd., 

44%  1ft  Mart.  Deb.  Stk.  Red. 
*  are  qaoloa  ex-dlvidend. 


10 
6 

Stk 
6 

6 
10 
Btk 
6 
1 
6 
1 
5 
6 


Stk 
10 

I 

I 
Stk 
100    , 

100 

1 

I 

Stk 
10 
Stk 
10    I 
10    I 
Btk! 
10 
10 
1 

1 

Stk 
1 

100 

1 


5 

.*; 

10 
100 

6 

1 

G 

1 
fi 

6 
100 

1 

100 
10 

1 

I 


10,000  I    10 

«fi0&195200  19100 

taeosuioo  |cioo 

$162*268000  $1000 


33^,000 

7^,€O0 
£750.000 
£1,250,000 
£1,000,000    100 

325,000  I      1 


1 

1 
Stk 
Stk 


m  -loi 


10    iH-  m 

100       90  -  9« 


104-  11 

97-100 
li-    5 

iti 

14-  If 

100— Itfi 

94-  10 

100    I  94  —  96 

100  I  91  —  94 
100   91-96 

100   NO  —  99 
9    6-64 

100   11004-1074 

10  I  1|—  24 
JO   3i-  4 
100    82—  85 

10  ,  I7i—  171 

10  I  14i  -  141 

»  I    1-  s 

100     9a  -  101 
^     ^*"   ^ 

lOO       07  —  71 

10  ^-  iS* 

8100  37—^4 

#100  96-98^ 

S^IOOO  S7  —  99 

1  24  -    » 

1  1ft  -  1 A 

100  UG  —UH 

100    100  -low 

100     105  —107 

ill-! 

100    ^85-99 

100       91  -  9} 

t        14-    21 
5         3—4 
100      1%  —  m 

100       ft\  —  ^ 
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II.  —  ELECTRICAL    MANUFACTUBING 
COMPANIES. 


ELBCrRIC    TRACTION.— CoMtd. 


m,coo 

190,000 
100,000 


1 

1 
1 
ff 

Stk 


,__  BUe 

lOfijyi  9 

150,000  I  « 

10.000  I  5 

A^mjcm  I  a«k 

85.000 1  a 

^100,000  — 

&2,O00  5 

51,000  '  6 

J^OOOQO  '  Btk 

288,884  I  1 

^{388,884  '  Btk 

99,261  '  6 


17.189 
4844,028 
deiOO,000  I 
112.100  , 
814»0 
dBaOO.000  I 
10,848  I 
£100,000  I 
I 


6 
81k 
Btk 

2 

2 
Stk 
10 
Stk 


SDlivai^tMd, 


Aron  Blecn  Meter  Ltd.,  fl%  Com-  Pf. 
BeU*s  A'bostOB  Co.,  hid.'     . . 
Brfttth  lQiuLB.t«d  ^  Heliby  CibtH 
Ltd,,  Ord, 

Do*  e%  Cura.  Pref. 

Do.  4i^,  lit  Mart.  Deb.  Slk.Ra, 
Sritiah  ThoDaiJOQ  Hoa&tqnCo.,Ltd., 

4^%  lat  Mort.  Deb,  Stk.  Ru4,  . , 
BrltiAi  W«stingboufl«  KikctrJo  and 

Mmnuf&e.  Co.t  Lld,^  f%  Prof.  . . 

Do,        4%Mort.  Dftb.Stk.  Red... 

BrDub  Blflc.  EuftiDg.  Co.,Ltd.,  Ord. . 

Do*       6%  Pref.     .. 

Do.  44%  Pfl  rp .  1  a  t  Deb.Stk. . . 
,1  Do.  4J%Perp.  'ind  Deb.  Btk. 
,  Collet)  der'a  O^bleiS  Conft  ta.  L  td.Ord. 
I        Do.    6  %ODm.  Ppef.      ..        ,  ' 

Do.  4i%19tMort.DebStk.RedJ 
CTomptoD  dt  C«.,  Lhl...        ,.         ..I 


t-f 


^ 


Diok*  Kerr&  Co.,  Ltd.«  Ord.  ..  i 

Do.     6%  Cam:  Pref.      . . 

I        Do.      44%  D«b.  Stock,  Rfld.    .. 

iDoolton  &Co.,  Ltd.,  o' v,  Cum.  Pref. 

^1       Do,    lttMort.4-brrM.Deb.Stk., 

.Edison  and  Swan  United  EJe^stric 

Light,  Ltd.,  "  A  "  Sharea 

Nos.  1.9g,".MSl 

"A  "Bharife  Noa  01  017.189 


6 

6 

100 

I 
100 


I 


Do. 
Do. 
Do. 


4%  Deb.  8 took  Red.        . .    100 

6%  Beooni  Deb.  Stk.  R^d. 

I  jBlecftrio  Oonstraction  Co^.  Ltd.    . . 

Do.    7%  Cumulative  Prat      . . 

I       Do.    4%Perp.lstMt.  Deb.  Stk. 

jEveredend  Co..Ltd 

Ferranti,Ltd..  5%  Lit  Moft.  Deb. 

Stock,  Red 

26,000  I    10       6/.     Gen.    Elect.    Co.  (lOOO).  Ltd.,  5%, 
I  Ciim.  Ptof, 

.4800,060  i    Btk       4%  Do.    4%Ut.Mt.Deb,  Btl(..Red. 

86.000  I      6       6/-     Henley '•  (W.  T.)  TeL^gmph  Worke 

Co..  Ltd-,  Oifd. 
86,000  I      6        2/8  Do.       4|%  Cum.  Pref.  , . 

460000  I    Stk     4|%  Do.       4}%  Mt.  Deb.  Stk.  Red. 

60,000  '    10       6/.     India  Rubber,  GutU  Poixbm  ^ 

'  Telegraph  Wor k  b  Co . ,  Ltd. , , 

4800,000  1100        4%  Do.        Ist  Mort.  Deb.  Red.     ..! 

7,600      10        —     Pwrker,  Thos.,  Ltd a 

100,000  I      I        8%   Scott  (Ernest)  &  Mon n tai n ,  Ld . ,Ord . 

87,800  I    IS      18/-     Telegraph  Coostruoiion  add  Mbjh-' 

I  tettance  Co..  Ltd.! 

4160,000.100    [4%    I        Do.       4%  Deb- Bonds  . .        ..I 


100 
2 
2 

100 
10 

100 

10 
100 

6 

6 

100 

10 
100 
10 

1 

12 
100 


106 


1-  li ' 

77  —  82  I 
81  —86 

97-99  ' 

18-  16  I 

90-96  ' 

I 

9^  10  i 

91  —  96  I 

18—184  i 

109-111^  1 

16—  17  ' 
100—108 

6J-  7  I 
1 16/— 16/6 

86  —  87 
108-104 


III.— ELECTRIC    TRACTION. 


PlWMIlt 

i 

liMt 

Amonnt 
obMrllMd. 

1 

DWl. 
dend. 

Paid 
up. 


Closing 
Prices. 


120,000 
260,007 

6 

6 

Stk 

8/- 

10 
10 
100 
Stk 

1 

1 

6 

ll*49d 

76,000 
^486.000 
4200,000 

6 
Stk 
Stk 

2/6 

188,801 
166,487 

-SOS?' 

100,000 

10 
10 
Btk 
Stk 
6 

1 

40,600 
27,000 

5 
6 

8/. 

Anglo- Argeb  tine  TrajD*  Co,,  Ld.,Or. 
Do.  6%  Cam  Pf, 

Do.  Permanent 

6%  Dflbenture  Btciek,  3i^  . . 
Barcelona  Tram  b  Co. ,  L  td.^  Ord .   . . 
Do.  S%Caiii  Pf.ShatoB 

Do.  5%  Debb.,  Red,  .. 

,  Do.  4i%Red.Deb,Btk. 

BathElecTramB.  Ld.,  Pf.  Or. 
Do.  5%  Cum,  Pf. 

Brisbane  BI<3{itrie  Tracn  LnTeBlment 
Co.,Ltd.,Ord.  . . 
Do.  6%  Cum.  Pf. 

Do.    4i%  Hi  Deb.atk.,  Red. 
Brit.  ColciinbiaEleD.  Ely.  Co.«Ltd., 
Dei.  Ord.  Stock      .. 
Pref-  Ord.  Stock     . . 
Brit.  Eleotiio  Traction,  Ltd.,  Ord. 
Do.       fi%  Ctim.  Pref.  .. 
Do.       5%  Perji.  Deb.  Stk.       , . 
Do.       i%  2nd  Deb.  Stk.  Rod . . 
Buenos  A  jreA  Jk  Bolgrano  EILeatrlc 
Triusi,  Ltd.,  Ofd. 
Do.       ♦'A"B%Cain  Pref.     .. 
Do.       *'B'*         do. 


5 
& 

100 

10 
10 
100 
100 

1 
1 

G 

6 

100 

100 
LOO 
10 
10 
LOO 
100 

6 
6 
6 


140-143 

la  ^  L2i  I 

9  -  lOT  I 

99  -im  •■ 
m  -100  ' 

94-  98    ' 


101 
&9-101*     i 

89  —  91 

99- S5*  I 
7?  — 83  ; 
11  -  HI  I 

3'  J  i 
lOB  — lOrj 

98—  98    ; 
109  —107 


^220,000 

toa,a^ 

4S&0,000 

4^,000 

lOvOOO 

4800,000  ' 
4120,000 


s^ssn 


4150,000 
125.000 

41.031,000 
450,000 

911,016 

500,000 

£S50.000 

SO,0O0 

n  0,03a 
tjso.ooa 

4196,200 

24,^00 
4230.000 


8tk 

100 

B 

Stk 

1 

5 

too 

Stk 

10 

10 
5 

Btk 
10 

Btk 

1 

1 

Stk 

5 

R 
100 

Stk  I 

10 

10    I 
Stk 


m 


100 

£ 
100 

1 
& 

100 


,  101-161 

Jl-   ^ 

14-  H 

I 


Buenos  Afre«  El«o,  Trams  Ce^aiOl) 

Ltd.,  5%  Db.  81k.,  Red.    100    |  96  -  1 
Buenos  AjreB  Gd.  Nsl.,  Ltd.,  i% 
iBC  Deb.  Bdi. 
Calcutta  Tramways  Go,»  Ltd. 

Do.        4^%  lit  D«b.Slk.,R®d, 
.  Cape  £lec  trio  Tram  way  b,  Ltd,     . . 
Ottf  of  Binningbaid  Trams  Co.,Ltd. 
J  5  %  CaiH.  Ptel. 

I  Do.       4%  Lst  Mori.  D«b«.  ., 

Colombo  Elec.  Tram,  A  Light.  Co,, 
!     Ltd.,  5%  Ut  MorU  Deb.  Stk.  Red.l  100     101  ^UK 
Dublin  United  TramH.   Co.   (1806},  I 

\  Ltd.,  Ord,     ..      10 

I  Do.    6%  Pref...        ..         ..      10 

Isle  of  Thatiet  Elec.  Trams,  and 
I      Light.  Co.,  Ltd.,  ^%  Cum.  Pi«f.       G 
4%    ,  Do.    4%Deb,atoek..        ..    lOO 

$f*     London  U  ntted  TramB.  ( 1901) ,  Lid . , 

5%  turn.  Prof.   ..        ..      10 

4%     I     Do.    4%  Ut  Mort.  Deb.  Stk.  Red,    100 
fi%     Madras  Electric  Trami  (1904),  I*td., 

&%  Deb.  Stock,  Red 100 

—     Mfl  tropolitan  E  le  cTratcia,  Ltd , ,  De  f.       I 
fld.  Do.  S%Cam.Pfef...        .,       l 

44%  Do,  4j|%  D«b.  Stock,  Bed.    100 

6/-    New  Genera]  Traction   Co,,  Ltd., 

i       6%Cum.  PreJ.      ,.        ..        ..       £ 
3/2l(  North  Melropolitan  Tramwajs  Co.  -       8 
34%  ;  Do.  B|%  Mort.  Debs.    100 

fi%    Perth  Elec  trio  Trams.  Ltd,  (W.A.) 

I        S%  iBt  Mort.  Deb.  Stock,  Red.  J  lOO 

lOf^   . Potteries  Elec.Traci ion  Co.,  Ld*,Or.!     10 

S/'  Do.  6%0um.Pf«f.     ,.      10 

m>  >  Do.  44%I>tb^llr,,Bed.l  UW 


11 -II 

10 -Ml 
LlOi-lil 

-ui-ni 
'lor^jR 


IV.— ELECTRIC  LIGHTING  AND   POWER. 


7,M0  ^    10    J  10/. 

m 


7,500  10 

7.^00  ,  10 

470,000  !  Btk 

14,000  e 

4SO,00O  I  Btk 

37,507  I  e 

13,193  5 

69.000  '  6 

£'2Sb,im  I  Stk 


70,000 


BO.OOO  5 

4350,000  Bik 

41,486  6 

4150,000  ,  Btk 


70,696 

lOyOOO 

4400,000 

4800,000 

10,000 

30,000 

4400,000 

70,000 

70,000 

4800,000 

480,000 

iO^OOO 

450,000 

15,600 

13,000 

450,000 

160,000 

21,000 


10 
10 

stk 
stk 

10 

10 

Btk 

6 

6 
Btk 
Bik 

6 

8tk. 

10 

E 
Stk 

i 

B 


I 


m 
i% 
m 
44% 

6/- 

am 

8/- 
6% 


BournexDouth  &  Poole  llJec.8Bp.dLi 
Ltd..  Ord- 
Do.       4J%  Cum.  Pref, 
Do ,        6%  Cum .  Second  P  f , 
Do.        44%  EMjb,  Stock  Red     . , 

Bromlor(Kent)  EleoXL.  &  Pr,  Co.Ld 


Paid      Omim 


10 
10 

10 
100 

0 


Do.     do.    4f';^JstDeb,Stk,Red.!  100 
Brompton  AKenslngtori  Elec.Buppb ' 

Co,,  Ltd,  Ofd.      _|      s 
Do.       1%  Cum.  Pref,  ah  area  .J      & 
Oak  titta  El  cc.  Sup.  Cor.  L  td . ,  Ord . . ,      5 
Central  Elec*  Sup. Co.,  Ltd-,  4%  Gtt*, 

Dsb,  gik.     ..    100 
Charing  Crom  &  Strand  Eleo.  Bup. 

Corp.,  Ltd.,  Ord...         ,.        5 

Do.  do.    4i%Cutn,  PreL..       0 

Do.  do.    4%  Deb.  Btk.  Rod.    lOO 

ChelBeit  Eleo.  Splj.  Go,,  Ltd,,  Ord.       S 

Do.       do.    4i%  Dtb.  Stk,,  R(>dt  lOJ 

GJtf  of  London  El.Lgbtg.Co.,Ld,,0  J    10 

Do,      6%  Cum.  Prof,.,        .J     10 

Do.      6%  Deb.  Stk.^  Red      ,.    100 

Do.     4|%  2nd  Deb,  Stk,,  Bed,  100 

Count  J  of  London  Ele«:.  Suppl}'  Co., 

Lfcdt,  Ord,  10 
Do.  B*^  Cum.  Pref.  ..  ..  10 
Do.  4^%  D«b.  Stk.,  Red*  ..  100 
EdmundBOn'B  Eleo,  Cor.  Ltd.,  Ord.  6 
Do.  &%  Cum.  Pr^jf ,  . ,  . .  5 
Do,  44'^l$tirorLDb.&tk.ReK  100 
EieotHo  Lrghting  A  Traotion  Co.  of 

AOBtrsJia,  Lld.6%Deb,  8ik.R«d.  100 
Folkestone  Eleo.  Supply  Co„  Ld.,  O,  S 
Do.  44%  1  St  Deb.  Btk.,  Bed.  100 
Havana  El  eetrfdit;?  Co..  Ltd«..  ,.  10 
Hove  Elec.  Ligbtinf  Co.,  Ltd, ,  Ord,  fi 
Uleof  Wight  Electrjo  Light*  Power 

Co.,  Ltd.  H%  Tteb.  Stock,  fted.   100 
Kalgoorlie  Elcctrio  Power  ^  LlKbt-' 

lug  Corp,  Ltd.,  6%  Cam.  PreLJ      I 
Eensingtop  and  Knightsbridg^  Elec- 
tric Ligbttnc  Co.,  Ltd.,  OvS.  . . 


Hi? 

11  -^is 
1«M^1U 

I    9-9t 

lios  -  m 

\^% 

!lfi?-lO* 

to?-iii 

^  im-ii 

lOS^Jfl 
81-10 

^^ 
^-% 

los  -W 

86 -ft 

m  ^m 


atooki  and  SbazM  marked  *  an  qaoted  az-dlTidaod. 


m-m 


^ 


It  1,00a 

ao.ooo 

'  J871,e9S 

lOO.ODO 

76421 

360,000 
£^50,000 

10,8&3  I 
£59,000 

ti,fiOO  I 
JTSO.OQO 
J&l»700 

40«000 

»t,OO0  I 
J150«OOQ 
12^000 

JSO^OOO 
66,000 
100,000 

50,000 

M.OOO 

3\000 

£iOO,000 

110,000 


a 
& 

SUc 
10 

ft 
stk 

litk 


10 

too 
& 

Bik 
103 


& 

Btk 

6 

mk 

6 
1 

I 
SIk 

G 

5 
8kk 

6 


*% 
»/- 

«/. 

a/A 
4% 
44% 

o/e 

3/6 


too 

a 

5 

100 

10 

5 
100 

100 


Kentmftoo  and  KQighubridKiiEleci- 
trie  Lighting  Co.^Lrd,,  and  ine 
,  Nouing  Hill  E  uctrio  LiKhtmit 
I  Co.»  Ltd..4  v.  Dob.  Sttjck,  Red. 
L<Hi<loiiMt»c.8uppliT  Cor[».,bd..Ord. 

Dd.    6%  Prof 

DOi    4%lB(MorLDb.Btk.,Re<l 

tfeUopolltttn  EI«o.  Bap,  Oo.,Ld.,Or. 

Do*    ik%  Gum.  Pi*I.    . . 

Do.    4 {%  Iflt  Mori^D b.Bk. , Re d. 

Di».    85%  Mort.  Deb.  SLk  ,  Rad. 

MidUnd  Klec.  Corii.  for  Power  Dig- 

I        tributioD.L»d.,4i  "ol^t^fLtrt«Deb. 

NoCting  Hill  Ele«.  LitK.  Go.  Ltd.Ord. 

Do.         4%  111  MorL  D«b8.     .. 

Ox  for d  BJeolrto  Go.  Ltd . ,  Ord. 

Do.       4  %  Debentu  re  Btk .  Eed . 
Hoytkl  Blco.  Oo.  (of  Monlfoali 

44%  aO-yr.  Ut  Mort.Dab 
81.  Jamei'  A  Pmll  Moll  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pf«I 

Do.  8i%Deben.6k}ok,R«d 

BmiibfloLd  Markofai  El»o.  Supply 

Go.,  Ltd.  Ord. 
Do .        4%  Debenture  Btk .  Red . 
Sooth  Londoo  Blao,  Ba|i.  Co.,Ll;d,.0. 
South  MQtroooIftui  Et^o  Ltighi 

k  Power  Co..  Ltd.  Ord. 
I        Do.       7%  Oom.  E*ref.    .. 

Do.       44^  1st  Deb.  Stock  Red. 
Urban  Eleotrio  Biippl;  Co.,  Ltd.,  0. 
Do.    5%  Cum  Pref. 
Do.    4|%l!i|Mort.D«b  Blk.Eed    100 
WeatniiriAlier  EJeo-  Supply  Oorp. 

Ltd..  OrS.       S 
Do.       fi%Cum.  Prcf 5 


10a  -104 
9i  -101 

iiX  -III 

97  —  ** 

97  -100 
11*—  IS 
103  -104 

9H  —100 


86,811  10 

«4,CSS  10 

4,MB  10 

£80,000  100 

%i7Mi  10 
£7I»,U(10  .  100 

51H,0t5  Bik 


6d.    W.Iiidia&Pui«maTGtef.Co.,Ld.,Of.| 
6/-  Do.       6%  Cam.  Ui.  Pref. 

6/>  Do.       •%  Oftm.  and  Pref. 


iDeli I  100  iioa  —10* 

10  I  13|—  14 

100  loi  -loa 

100  102  --104 


nh     Wea  tern  T«te|Taph  Go . ,  L  td . 

5%  Do.     5%  DebH.,  tnd  aerie«,  1900 

*%  Do.     4%  Deb.  Stock,  Rod 


COMPANIES, 


Clotlntf 
PrIcM. 


£84^800     100 


15,€00 
£7i8a^0BO 

£a,iis,aio 
£fl,1  iB^aio 
41,000 


10 
Btk 
stk 
Btk 
ft 


$  10,000.000  i  100 

£1,1I09,8M{      '^  ' 
1 6.000 
6,000 
4,000 


£80,000 
00,710 

£as»8oa 


I 


Stk 
10 
10 
6 


100 


Moojaoo    100 

£S)0.000       36 


800,000 

£8(M,400 

£1.000,000 

£1,000,000 

£l,8as,»14 

ISO.OOO 


10 

stk 
Stk 
Btk 
Stk 
10 


£58.700     100 


17.000 

7a,6S0 

£l,8Bl;B38 

£1,906  807 

800,000 

LOOOvOOO 


£8JKKIvO00 

198,818 

50.000 
£100,000 


lusao 
ss.ooo 

40.000 
JCITTB^SMT 
15.600 


as 
I 

Btk 

Stk 

5 

Btk 

81k 

1 

1 

100 

8 
5 
5 

Stk 
10 


J90,OQ8        a^ 
150,000  j  104 


i% 


17/fl 
86/. 

8a 

4% 
10/- 

a/- 
5/. 

V 

;i 

1% 
95/- 
17/6 

«/- 
4*% 
12^6 

6% 

a^ 

8*% 
4% 

f. 

4% 
ih 

a/6 

5% 
4/- 

*% 


m 
5 

5 
50 

ao 

100 
100 


lA^friennDireol  Tel.  Co.,Ld.,4%Mt.| 
i        Debi.  ESertea  A),  Red.     . .        . .  I  100 

Amazon  T«lqrRrfl^pb  Co.,  Ld 10 

Anglo- Amerieno Tel.  Go.«Ltd.,  Ord.    100 
Do.  fi'V.  Preferred  Ordinax]F    100 

Do.  Deferred  Ord i oar j     . ,  I  10(J 

Chili  Telepbooe  Co.,  Ltd.  , .  _  5 
Commorolal  Cable  Co.,  Capital  Stk.lllOO 
;  Do.  8teri.&0^yr4%Deb,  StlcRed.  100 
Cuba  Submarioo  Tal.  Co.,  Ld.,  Ofd,|  II) 
I  Bo.  10  if,  Pr*fereoco  . . 
Direct  Bpaniftk  Telegraph  Co.,  Ord. 
I  ld'%  Cum.  Preferesce 

Do,        44%  Debt. 

I  Direct  U.S.  Cable  Co.,  Ltd.. . 
IDireot  Weit  India  Cable  Co.,  Ltd.. 
i  4i%  Reg.  OebA. 

,Ba«|.  A  S.  Afrioan.  L1.,4%  Mt.Db^ 
I  Do.  4%Rg.  Mt.  Dbi.  (fliaaritiob 
I  Babtldy).. 

Rafltcm  EjKiexiftioii,  AuiitralaaJa  and 
'  Cblaa,  Ltd... 

Do.    4%  Mart.  Dob.  Btk.,  P«rp. 
Eastern  Tote.  Co.,  Lid.,  0r4. 

Uo.        3  ^:t,  Prof.  ,.         ..I  _   _ 

Do.        4i,  Alort.  Deb.    ..        ..jlOO 
area  I  Northern  Telegraph  Co.»Ltd., 
(Of  CKjpenbfvgenJ    ..1 
HaUrax  and  Berroodai  Cable  Co.,' 
Ltd..  41%  Ut.  M:jrt.  Deba.  Red. 
;  Indo-Eor;  j  v^aa  Tele.  C  k>. ,  L  fcd . 
MontQ  Video  Telephone  Co.,Ltd,»0., 
'  Natioaal  Te^epboue  Oo..  Ltd.,  PceLJ 
j        Do.        Delenrod    ..         ..         .J 
Do.       5%  Noa'Cum,  8rd  Pref. 
Do.       84%  Deb.  Stk.,  R»dt    .. 
Do*        4%       do.        do.  ..1  100 

Oriental  Telepbooo  &  Elec,  G^.,Ltd. 

Do,       6%  Cum.  Pref .    . . 
Pacitlo  &  Euiopeaa  Tel,  4%  Qtiar. 
Deba.  Red... 
Reuter'a  Telegram  Co.,  Led. 
Unlied  River  Plate  Telep.  Co.,  Ltd. 
Do.       5%0am.  Prel.    ,. 
Do.       6%  Dob.  Stock,  Red.    . , 
W.  African  telegraph  Co.,  Ltd.     . . 
Weat  Coat t  of  A  toe  rica ,  L  td , 
Do.    4%  Deb.  Oaar.  by  West.Tel. 


a»  -loa 

I  80  -  Bi* 

ka?  -lofi 

1  15i— ISJ 
330  —a  10 

^~  n 

17-18 

8  —     tt*  , 
100- 101%     I 

tl  -lU 

98  -101     I 

loa-ioi 


25      101.108% 


VI.^SaiPPING    COMPANIES. 


Pr«Mnt           i 
Amount           i 

Lael 
1>M- 

T 

SSSf 

81,600       10 

6/6 

Anchor  Line  (Henderson   Bro«.^,  1 

Ltd.,«%  Cam.  Ptet.l    10 
Do.     44%  Red.  Ist  Mort.  Deb.Btk. !  100 

81-  g 

£825,000       Btk 

m 

90-101 

£87a,90g      Sik 

Britisb  A  African  Stm.  Nav.  ilOOOi 

Ltd.,  44%  Ut  Mort.  Deb.  Sik.,  Red. 
Bucknall  Sleaiuabip  Lines,  Ltd., 

51%  Cnm.  Pref. 
Do .        4|%  lit  Mort.  Deb .  B  tk. 

100 

88-86 

10,  OUQ     to 

m 

1 

10 

6  -    M 

£800,000      Stk 

m 

100 

74  -77 

£750.000      Sik 

Qan  Line  Steamers,  Ltd.,  44%  Debv 

Stk.  Red.'  .. 

100 

98—100 

60,000  1  ao 

16/' 

Cunard  Steam  Ship  Co.,  Ltd., 

Noii.  1  60,000. . 

30 

'U-'J 

40,000       80 

91- 

Do.               Na».  60,001-100,000 

10 

£461,480      Stk 

m^ 

Elder  Dempaler  Shippiog,  Ltd.,4i% 

IttMort.  Deb.  Btk.     .. 

100 

101  -iw 

i.aoo.ooo      1 

Od. 

Famess,  With;  A  Co.,  Ltd.,  Ord. . . 

1 

ir'ii 

afijas      7* 

4/7 

aen.Bbeam  NaTigatJon  Co. ,  Ld . ,  Q  rd , 

7i 

afl.75M         8 

«/9jf 

Do,    NbOtOum.  6%  Pref.  . . 

tt 

7-8 

£160,000      Btk 

i% 

Do.    i%  Ut  Mort.  Deb.  Btk.  Bed. 

100 

09  -101 

m 

Houlder  Line,  Lid .,  Ord 

5 

H-   8 

40.000         5 

a/0 

Do.    6i%  Com.  Pref 

5 

H-  H 

£800.000      Btk 

44% 

Do.    4%  U%  Ml.  Deb.  Btk.  Red. 

100 

eS'-oi' 

141,500       10 

Sh 

Leyland  iFredk.),  A  Co..  {1900j,Ltd., 

1 

6%  Oura.  Pref.     . . 

10 

Bi       H 

£1,160^000  1   Stk 

8% 

Peninsnlar  and  Oriental  Steam  Naf . 

1 

Co.,  6%  Cum.  Prof.  .. 

100 

IBl   -184 

£1,1(50,000     fitk 

m 

Do,        do.        Deferred 

too 

m  -397 

16.000     too 

30/. 

Roval  Mail  Steam  Packet €0^  Ord. . 

60 

85i-90i 

89,075  I      5 

2/0 

Bhaw,  BavlU  &  Albion,  Ltd.,  5% 

1 

Cum.  "A  "Pre!.. 

5 

1*=8 

a9.075         6 

m 

Do.        "B"Ord 

8 

141,841       10 

4A 

Union  Caatle  Mail  Bteanuhip 
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Cbadburn't(BhipiTele.  Ltd.,  Ord. 
1%  Oenoral  UrdrauJio 


1    ,!      I-    14 

Power  Co.,  Ltd.  I  100    138  -188 

Oake;  (John)  and  Bona,  Ltd.,  Ord . .     10      94  — 

Do.  do.        G.^t.  Cum.  Pf.     10    |  14  ^  18 

Power  Qaa  Corp.^  Ltd.,  Ord.,  Noe.l 

66,468-360  .,,16/* 

Do.  do.  Nob.  10^,462 1      1 

Wajgood  iR,)  A  Co.,  Ltd.,  Ord.     . . ;      1 

Do.  8%CniQ.  Pref.       ..,!      1 


RAILWAY  CABRIAGE  &  WAGON  COMPANIES. 


PfVMUt 

.Amount 
Hubecrlbfld. 


I 


10 

8,788  10 
10,0U0  10 
80,111        7 


i4,6er  10 

4489  to 

78M0B  1 

184,986  1 

985,000  I  1 


m 

8/- 

6A 
7/- 

3^0 
1/8 


6d. 
7Ad. 
80/. 


RftUwaf-Oar,  &  Wagon.  L.,     1 
{  1  10,000 

Do.        Second  Us  no  1-8  J38. . 
I        Do.        Cnin.Prel.  6%  110,(]00 
dloueester  Rnil.-Car  A  Wagon,  Ld., 
I  A,  1-39,861  &  49J51 '50,000 

I     Do,     B,^863'49,7jO,  60,001-75,000 

iLancaihire  Wagon,  Ord 

'        Do.  do. 

!  Metropolitan    Amaljraniated   Rait. 
\     Carriage  4  Wagon ,  Ld . ,  1.784,808 
Do.     Cum.  A  Pref.  5%  1164,3)^ 
Do.    Com.  B  Pref.  6%  l-Sm.OOO 
Midland  Bail,  Car.  4  Wagon,  Ld., 

i-ao^ooo 


8|-  9* 
18  — lil4« 
9  -0| 

lt»4-l6j 
4I/i-4i 

J8/6-»l/fi 
28/- 28^6 
18  —l^ 


Bloekt  and  Bbares  marksd  *  are  quoted  ez-JtTldend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    FEBRUARY  6th    TO    MARCH    7TH,    1903. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS- 


Wednesday,  March  8/A,  1905. 

THE  home  Copper  market  has  been  somewhat 
inactive  during  the  past  week,  notwithstanding 
satisfactory  American  advices.  However,  the  demand 
for  refined  copper  remains  on  a  fairly  satisfactory  scale, 
and  stocks  in  consumers'  hands  are  very  low,  a  significant 
feature  being  the  call  for  immediate  delivery.  The 
latest  turn  in  the  market  is  towards  a  partial  recovery, 
the  closing  prices  yesterday  being  cash  £6^  2s.  6d.  and 
three  months  £6^  7s.  6d. 

Dealings  in  Tin  have  been  on  a  large  scale.  The 
statistics  published  at  the  end  of  the  month  were  exceed- 
ingly satisfactory,  there  being  a  decrease  of  3,145  tons  in 
the  total  visible  supplies  in  Europe,  although  stocks  in 
the  United  States  are  said  to  be  about  1,800  tons  higher. 
Some  excitement  has  been  created  in  the  market  by  the 
announcement  that  the  Dutch  sales,  for  the  remainder  of 
he  year,  would  be  curtailed,  and  the  market  has  risen 
sharply  to  £\ZZ  iSs*  cash,  and  ;f  132  los.  three  months. 

Holders  of  Lead  have  again  been  obliged  to  make 
sacrificing  sales,  as  low  as  jfi2  being  accepted  for 
prompt  delivery,  and  the  quotation  remains  about  this 
figure,  closing  prices  being  £12  foreign,  and  jfi2  5s. 
English. 

In  the  Iron  and  Steel  section  very  strong  advices  from 
the  United  States  have  dominated  the  situation.  The 
output  of  pig-iron  and  the  demand  for  it  are  said  to  be 
unprecedented,  and  there  are  all  the  makings  of  a  genuine 
boom  about  the  present  position.  The  market  for  Cleve- 
land warrants  has  been  very  strong,  the  aggregate  business 
totalling  about  90,000  tons,  and  quotations  show  an 
important  rise,  large  buying  orders  from  consumers  and 
speculators  being  accompanied  by  bear  covering .  Merton 
and  Co's  circular  points  out  that  makers  of  Cleveland  iron 
are  well  sold  owing  to  their  large  deliveries  into  public 
stores,  and  the  same  authority  is  responsible  for  the 
statement  that  the  position  has  in  it  elements  of  sensa- 
tionalism, and  that  the  current  production  in  the  United 
States,  notwithstanding  that  it  is  the  largest  on  record, 
will  be  insufficient  to  meet  the  country's  requirements. 

A  sharp  reaction  in  Spelter  brought  the  price  down 
to  £23  15s.,  but  a  steadier  tendency  is  now  noticeable 
and  consumers  are  now  buying  more  readily. 


SCOTLAND. 

Messrs.  David  Oolville  and  Sons,  Ltd.,  Dalaell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
followB,    Prices  deUvered  in  Glasgow  or  equal : — 

Steel:  £  b.  d. 

Siemens'  Steel  Plates,  Marine  Boiler  Quality 6  15  0 

„      Land        „          „      6  17  6 

„       Ship  Quality  Plates 6  17  6 

Siemens' Steel  Bars,  Boiler  Quality    6  17  6 

„    Ship          „         6    7  6 

„    Angles 6    7  6 

Manufactured  Iron : 

Bars— Dalzell 6    2  6 

Best   6  12  6 

,,    Horseshoe     6  12  6 

Angle 6    2  6 

Best  Angle    6  12  6 

BestBest  7    2  6 

ExtraBest    7  12  6 

Usual  terms  and  extras.  Special  rates  for  delivery  in  BngUnd 
and  export.    Tne  above  prices  subject  to  alteration  without  notioe. 

The  QlasfiTOw  Iron  and  Steel  Oo.,  Ltd.,Wi8liaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 


Steel  Angles  (Glasgow 


^ 


Steel). 


8.   d. 

7    6 


per  ton. 


Steel  Ship  Plates  (Glasgow   ^  Steel)  6  17    6 

Steel  Bars,  Ship  Quality  (Glasgow^  Steel)    6    7    6 

Steel  Ban,  BoUer  Quality  (Glasgow^  ^ 
Steel)  6  17    6 

Steel  Land  BoUer  Plates  (Glasgow  ^  ^ 
Steel) 6    7    8 

Steel  Marine  Boiler  Plates  (Glasgow  ^  ^ 

Steel)  6    7    6 

Lees  5  per  cent,  discount.     Extras  as  per  standard  list. 
Special   prices  for  delivery  in  England  and  for  export.    The 

above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Ooatbrid£:e),  Ltd.,  Phoenix  Iroa- 
works,  Ooatbrid£:e,  N.B.,  quotes :—  ^    ^ 

Bars— Phoenix    5    5 

Best 6  16 

BestBest    7    5 

Extra  Best 7  15 

,,        Best  Horse  Shoe   6  16 

Extra  B.H.S 7  15 

,,        Extra  Best  Cable  8    6 

Bivet e    6 

Best  Scrap  Bivet  7    5 


d. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Angles— Phoenix      ti    5  0 

Best   6  15  0 

ExtraBest    7    5  0 

Gas  Tabe  Hoops— Phoenix  Best  6  15  0 


Plates— Phoenix 


Best  Boiler 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Best  Boiler  9    0    0 

Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.8.,  Glasgow,  Greenock,  Grange- 
mcmih,  Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Qlasfirow,  quote 
Commission  extra). 


No.  8. 
£  s.  d 
2  14 
2  14 
2  14 
2  12 
2  15 


Plfir  Iron :  No.  l. 

£  s.  d. 

Coltness,  f.a.s.  Glasgow 8    4  6 

Oartsherrie „    2  19  0 

Bommerlee ,,    2  19  0 

Cambroe    ....      ,,    2  16  6 

liMXgloan    ,,    3    4  0 

Calder ,,   2  19  0 

Clyde  ,,   2  18  6 

Glengamock,  f.o.b.  Ardrossan 2  18  0 

Bglinton  „            2  14  6 

Dalmellington,  ,,  Ayr 2  14  6 

BhottB.. „  Leith 2  19  0 


NORTH  OF  BNQLAND. 

Messrs.  W.  Whitwell  and  Oo.,  Ltd.,  Thomaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 


2  18 
2  12 
2  12 
2  12 
8  14 


W.W. 


Bars    6  12    6 


W.W.  Best  Bars  7    2  6 

W.W.  Best  Best   7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 


Thomaby 


8    2    6 


Thomaby  Best 8  12 

Thomaby  Best  Best   9  12 

Whitwell  Special  Admiralty  Cable   10    5 

Special  Chain  Iron  9    5 

Tube  and  Nail  Strips  6  16 


6 
6 
0 
0 
0 

W.W.  ^^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron   7    5    0 

Tee  Iron,  to  8-inches  United 7  12    6 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANOASHIRB. 

The  Pearson  and  Knowles  Ooal  and  Iron  Com- 
pany, Ltd.    Dallam  and  Bewsey  Forgres,  War- 


tingUm^  quote: — 


(Bhf) 

lIV     rHoops     7    0    0 

WJ.W  tsheets    7  10    0 


Bars  . 
Angles 
Tees    . 


Iron. 
£  s    d. 

6  10    0 

7  0    0 
7  10    0 


Steel. 
£  s.  d. 
7    5    0 
7    5 
7  15 

7  10 

8  0 


Oidinaiy  Sizes,  FA.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sins  and  Cutting  as  per  List. 


WOKCBSTERSHIRE . 

Baldwins  Ltd.  (with  which  is  amalmmated 
Knight  and  Orowther,  Ltd.),  Wilden  Works,  near 
Stonrport,  quote:— 

Singles  DoablM 

90Q96in.  SI  G  to  M  O 

bjStm.  96111.  bj88iiL 

per  ton.  per  tarn. 

Black  Sheets :                                  £    s.  d.  £    s.  d. 

««Vale" 10    0    0  10  10    0 

"Shield"  10  10    0  11  10    0 

"Severn" 1110    0  12  10    0 

"Baldwin  Wilden  B." 12  10    0  18  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal   18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths,  Singles  to  66in.,  Doubles  to  56in.,  Lattens  to  46m. 
Extra  lengths.  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£    s.  d.  £    B.    d. 

No.  3  Lead 13  10  0  14  10    0 

S.V.Lead^ 15    0  0  16    0    0 

No.  8Terae  ..  - 15    0  0  16    0    • 

S.V.  Terne 16  10  0  17  10    • 

Singles  OouUct 

20  G  11  louG 

to  106  f^  9ti 

by  aGin.  1>f  3&s. 

per  ton.  per  ton. 

Tinned  Sheets :  £    s.  d.  £    s.  1 

Best  Coke  (Finish)    28    0    0  39  10    0 

„    Charcoal  (Finish) 80    0    0  31  10    0 

Extra     „  , 32    0    0  S3  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  p^r  boi. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  qiioied  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.^per  ton  extm 
throughout  for  all  brands. 
At  works  less  2^%  for  cash  monthly,  10th  inst. 

Gkdvanized  Corrugated  Sheets : 

"Phoenix"  Brand.  24 G.,  f.o.b.  London,  in  £   s.  d. 

Bundles 1116  0    per  toa, 

"Blackwall"  Brand,   26  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London 14    7  6        1, 


Gkdvanized  Working:  Up-Sheets : 

£  8.    4. 
24  G.,  f.o.b.  London,  in  Bundles 13  15    0   per  ton. 

ST  AFFORDSHIRB ; 

Shelton  Iron,  Steel,  and  Ooal  Co.,  Ltd.,  Stoke^xn- 
Trent,  North  Staffordshire,  and  122,  Gannon 
Street,  London,  quote  :— 

£     8. 

Crown  Bars 6  10 

Best  Bars  (L  to  6in.  wide,  above  i  in. 

thick,  i  in .  to  4  rounds  and  squarei)  7    0 

Angles 6  15 

„      Best 7    5 

T»s    7    0 

„  Best  7  10 

Best  Shoe  Iron    8    0 

,,    Rivet  lion  8    0 

„    Best  Bivet  (Special) 9    5 

„    Cable 9    5 

„    Screwing 8    5 


d. 

0  per  ton. 


0 
0 
0 
0 
0 
0 
0 
0 

■S 
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£   s.  ± 

Best  Turning  ....................  , 8    0  0  per  ton. 

„    Plating 8    5  0 

Best  Best 9    5  0  „ 

Treble  Best ^ 10    6  0  „ 

Plates 7  10  0 

BestPlates 8    0  0  „ 

„    Boilerplates  8  10  0  „ 

„    Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12    0  0  „ 

Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALES. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quote  ••  Star  "  brand  patent  wrought  nails,  steel  nails,  Ac. 

Discounts— 

45  per  cent,  off  1-inoh  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2^  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  6-inch  to  7-inch  basis  :— 
2  tons  9/6  per  cwt.  )  ,  ,         ^  .,        oi.  *• 

4  cwt.  lots  and  upwards  9/9  per  cwt.  )  ^/^  *^y  ^^^^^^^  S*^*^^'^- 

Steel  cut  nails,  3-inch  basis — 

4  Twt,  ?K6  P^r  cwt.      }  ^/^  ^y  ^il^*y  Station. 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Go.,  Ltd.,  of 
88  and  85,  Eastcheap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Gwmbwrla, 
quote : — 

Per  Box. 
f.o.b. 
Wales. 
Ooke  Tin-plates.  £  s.    d. 

C  18i  by  14  124s.  110  lb.  *'  BV  "  0  12  4J 

0  20    by  10  225s.  165    „'»  Jumbo"  0  17  6 

C  20    by  14  112s.  108   ,.*' Lydbrook  »'  0  12  U 

0  28    by  20  112s.  216   „"  Lydbrook"  1    4  6 

Oharcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  *'  Allaway  "        0  12  lOJ 

BELQIX7M. 

O.  L.  Faulkner,  Suffolk  House,  Laurence 
Poimtney  Hill,  London,  E.G.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £   s.  d 

Blooms  at  3  12  0  per  ton. 

Billets at  3  14  0 

Sheet  Bars   at  3  16  0 

Finished  Steel : 

Bars  at  5    0  0  perton. 

Angles   at  5    1  0  .   „ 

Tees  at  5    4  0  „     . 

Joists at  4  10  0  „ 

Fencing  Standards at  5    2  0  ,, 

Shoeing  Bars    at  5    4  0  „ 

TyreBars at  5    4  0  „ 

Half -Bound  Bars at  6    5  0  „ 

Heavy  Bails at  4  16  0  „ 

Light  Rails  at  4  17  6  „ 

Structural  Steelwork : 

Prices  on  application . 


Messrs,   French  and  Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 

Tin:  £    s.   d.       £     s.    d. 

English  Ingots,  f.o.b 

Dis.l2%<fel% 133    0    0  to  133  10    0  perton. 

English  Bars,  f.o.b 

Dis.  lj%«fel% 134    0    0  to  134  10    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  133    5    0  to  133    7    6        ,, 

Straits  G.M.B.,  3  months. 

Warehouse,  Net  132    2    6  to  132    6    0 

Australian,  Mt.  Bischoff, 

Warehouse,  Net  133    5    0  to  134    5    0 

COPPER. 

Copper:  £    s.  d.       £    s.    d. 

Standard    G.M.B.,    cash 

Warehouse,  Net  67  16    0  to   67  17    6   perton. 

Standard       G.M.B.,       3 

months,    Warehouse, 

Net 68    2    6  to    68    6    0 

English,  Tough,  Cake  & 

Ingot,      Warehouses, 

Net 70  16    0  to    71    6    0 

English,      Best      Select, 

Warehouse  Net   71  16    0  to    72    6    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2J%    80    0    0  to    80  10    0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  2J%  76    0    0  to    76  10    0 

Electro,  Warehouse,  Net .      70  15    0  to   71    0    0        „ 

Ore,  ex.  ship    0  12    0  to     0  13    0  per  unit 

Regains,       Matte       and 

Precipitate,  ex.  ship,        0  13    3  to     0  14    0        „ 

ITELLOW  METAL. 

Tellow  Metal : 

£    s.    d.      £   8.   d. 

Sheets,  4  by  4  feet  for 

India  f.o.b.  Dis.  2J% 0    0    6}  per  lb. 

Sheathing      „        „      0    0    6},, 


SPELTER. 

£    s.    d. 


£    s.    d. 


Silesian  outports.  Net 23  15    0  to  24    0  0      perton 

Blende  of  60  %  Net  6  11    6  to    6  15  0 

Calamine,  Net  6  14    0  tor   6  15  0         „ 

LEAD. 

£    s.    d.  £    s.  d. 
Eng^lish  Pigf  Warehouse, 

Dis.  2J%  12    6    0  to    12  1^  0    perton. 

Spanish,  ex  ship.  Dis.  2}%  12    0    0  to    12    2  6        ",', 

Lead  Ore  of  70%,  Net 6    2    6  to 

ANTIMONY. 

£    s.  d.  £    s.  d. 

Star  Refirulus,  f.o.b..  Die. 

2J% 36    0    0  to    86  10    0    perton. 

Ore,  50  %,  ex  ship, Dis.  2^%     8  10    0  to      9  10  0          „ 

Crude,  ex  ship,  Dis.  2^%...  13  10    0  to    14    0  0          „ 


QUICKSILVER. 


£  8.  d. 


Spanish,  75  lb..  Warehouse,  Net 7  12    6  per  flask. 

Italian        „  .,  „  7 11    6      „ 
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L1II0IISTBB4S  HIRE . 

The    Nailstone    Colliery  Company,   Leicester, 

3 note.     Price  per  Ton  at  Pit   of   20  Cwt>,  ^ith    i  Cwi.   per 
'on  for  wastage  — 

Upper  Mala  Seam.  b.  d. 

Main  Coal 7    6 

Best   Hard  Steam  (hand   picked,  as   used   by  the 

Bailwav  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh» 

free  from  slack)    6    0 

Pine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DBRBTSHIRE. 

The  Mamiers  Colliery  Co.,   Ltd.,   of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilbnm  Coal :  s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (IJ  to  8J)    9  % 

Small  Nuts  (i  to  IJ) 6  0 

EoughBrights    6  0 

Peas(itoi)    6  0 

Slack    8  6 

Smudge 2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  % 

„    Nuts 7  S 

Hards  (Qoed  Steam  Coal)    8  0 

Bakers*  Nuts  (1"  to  2") 6  6 

Slack    8  6 

The  Clay  Cross  Company's  CoUieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.    d. 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINQHAMSHIRE. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit :— 

Digby  Coal: 

Stxam.  s.    d. 

Best  Hand  Picked  Hard  9    0 

Steam  Hard    7    9 

HardNuts 7    0 

Gedling  Colliery. 

High  Hazel. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  i  to  2  in.  cube 5    6 

SiBAM . — Top  Hard. 

Hard  9    q 

(learn 8    0 

8    7    0 


OlXiS. 


CHEMICALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 
IMIanohester,  quote: 

£  8.   d. 

Acids:  OzaUc 0  0    2|per  lb. 

Picric,  Crystals 0  0  11        „ 

Tartaric  at  Manchester  ...    0  0  lOf      „ 

£    s.     d. 
Acetate  of  Lime:  Brown  at  Manchester  net    9  10    0  par   ftoa. 


Grey 

11 

10 

0        .. 

6 

6 

0 

„        „        in  casks  

6 

7 

< 

„    Ground,  in  bags  

6  16 

0       „ 

Sulphate  of  iUumina,  14%  

4  10 

0       „ 

Ammonia :  Carbonate 

0 

0 

Sfperlb. 

Muriate  Grey    f.o.b.  Liverpool 

24 

0 

0  per'  km. 

Sal-ammoniac,Lump,  Ists,  deK  U.K. 

42 

0 

0       .. 

„     2nds, 

40 

0 

0       ,. 

Sulphate f.ob.  Liverpool 

13 

2 

6       ., 

AiH^eniC  :  ^Ant  white  Powdered    net 

12    6 
4  10 

0 

'RlAAi^blnfi^  Pft-ardfli".  ^l\9L   

0 

Borax  :  Tlrltish    Refined  Crystal , , „ 

12 

0 

0              M 

Coal  Tar  Products : 

Benzole,  60/90  % „ 

0 

0 

6  pergy. 

90% „ 

0 

0 

CarboUc  Acid  Crystals,  84/86*'  C. . . .    „ 

0 

0 

6    per  lb. 

„        „          „        39/40*'C.  ...    „ 

0 

0 

H    .. 

„        „    Liquid,   97/99%   ...    „ 

0 

0 

9  per  gdL 

„    Crude,  62J%  at  60°F. 

f.o.b.     „ 

0 

1 

9       ., 

Creosote,  ordinary  good  liquid , 

0 

0 

H     - 

Naphtha,  Crude,  20  %  at  120°  C. . . .    ^ 

0 

0 

a      .. 

, ,     Solvent,  90%  at  160"  C.f  .o.b  „ 

0 

0 

8        .. 

„  96%atl60''C.    „    ,. 

0 

0 

9        .. 

„  90%atl90*'C.    „    „ 

0 

0  10 

, ,     Rectified,  flash  point  over 

irF f.o.b.    „ 

0 

0  11 

, ,      Rectified ,  flash  point  over 

lOO^F f.o.b.    „ 

1 

0        „ 

Naphthalene,  all  qualities. 

Pitch f.a.8.  Manchester.    „ 

1 11 

6  per  ton. 

Copperas  :  Green,  in  bulk „ 

0  12 

6        „ 

,,        barrels  f.o.b.  L'pool ,, 

1  19 

0        .. 

Cake „ 

1 

2 

6 

Copper:  Sulphate 

22  16 

0        .. 

Cyanides:  98%  minimum f.o.b.    net    0    0    7)  per  lb. 


Lead:  Acetate  (Sugar)  White.  English 27  10 

„  „  Foreign c.i.f.U.K  24    6 

Grey  21  16 

„  ,,        Brown  at  Manchester  17    0 

Nitrate 24    0 

Litharge,  Flake 16  10 

Powder 16    0 

Red   Lead,   Genuine,  c.i.f.  London 

less  5%  16  10 
White    „  „  Dry    „      „      ,,  16  16 


Naphtha  (Wood) :  Miscible,  60  o.p. 0 

Solvent 0 


Potash:  Bichromate...  delivered  England...  0  0 
Carbonate,  90/92  %  ...  cJ.f  Hull ...  18  10 
Caustic, 75/80%   ..,..,     ,,       ,»    ...20  15 

Chlorate ,.,.„net    0    0 

Montreal in  Store,  Liverpool  3d    0 

Prussiate,  Yellov«    ...,„.... ..net    0    0 


0  per  iQiu 

0 

0 

0 

0 

0 

0 

0 

0 

10  per  gaL 
7        .. 

3   per  Ik. 
0  per  toUi 
0       „ 
3^  pec  U». 
0  per  ton. 
5  per  lb. 
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£  B. 
net  5  5 
..6    6 

6  10 


Soda :   Ash,  Caustic,  48  %,  Ordinary 

>.         ..        *»        Refined „ 

,,    Carbonated,  48  % , 

„  ,,       58  %    (Ammonia 

Alkali) ..net  4  10    0 

,,    Bleachers'     Refined     Caustic 

50/62% net  6  10    0 

Caustic,  White,  77  % „  10  10    0 

..      70% „  9  12    6 

„       60% „  8  12    6 

„       Cream,  00  % ,,  8  10    0 

Crystals,  in  bags  3  0    0 

,,            barrels  3  7    6 

Acetate c.i.f.  Hull  net  16  15    0 

Bicarbonate,  in  1  cwt.  kegs 6  16    0 

Bichromate delivered  England ...  0  0    2^ 

Chlorate  net  0  0    8j^ 

Nitrate...ex  quay  Liverpool,    ...  ,,  11  7    ' 

Phosphate 9  5 

Prussiate  net  0  0 


0    per  ton. 

0 

0 


Silicate,  Solution,  140°  Tw 4  10 

Sulphate  (Glauber  Salts) 1  12 

(Saltoake,  95%) 1  15 

Sulphur:  Recovered    4  16 

Roll    6  16 

Flowers 7  10 

ZSinc:  Sulphate   6  15 


per  lb. 

per  lb. 
6  per  ton. 
0        ., 
3g  per  lb. 
0  per  ton. 

6  M 

0  „ 
0 

0  „ 

0  ., 

0  „ 


MINERALS. 


£    s. 


d. 

0  per  ton. 

0       .. 


Barytes:  Lump  Carbonate,  90/92%  8  10 

Sulphate,  No.  1,  White 2  16 

Ohina  Clay  :  of   various  qualities   for  all 

purposes  ;  prices  from  about 

11/-  to  about  30/-  per  ton, 

f.o.b.  Cornwall :  stocks  also 

kept  at  Runcorn  and  Preston. 

Quotations    given    carriage 

paid. 
Chrome  Ore  :   Basis  50%   c.i.f.  British 

Ports 3    7    6 

Mangranese :  Lump  c.i.f.  Liverpool  lO^d.    per  metallic  unit. 

Ochre :  French  JC f.o.b.  Rouen,  net    2    5    0  per   ton. 

..     JP 6  10    0 

Talc  :  (French  Chalk) c.i.f.  Liverpool    3  10    0 


OILS,  etc. 

£    s.   d. 

Aniline  Oil net    0    0    4J  per  lb. 

„        Salt „     0    0    4i     „ 

Castor   Oil:  French,  1st  pressure,  f.o.b. 

Marseilles  less  1}% 22  16    0    per  ton. 

English,  1st  pressure,  f.o.r. 

HuU,  less  24%.. 2S    6    0 

Oocoa  Nut  Oil :    Ceylon,  ex  store  Man- 
chester  net  29  10    0       „ 

Cochin,  ex  store  Man- 

cheater net  82    0    0       „ 

Cotton  Seed  Oil :  Refined  at  Hall,  less 

2(%  naked  14    2    6 

Edible... at  Hull,  less 

2i%  naked  14  12    6       „ 

Glycerine  :  Crude,  80%    net  81    0    0       „ 

Linseed  Oil:    Raw at  Hull,  leas  2}% 

naked  18  17    6       „ 

BoUed at  Halll0S8  24% 

naked _ 14  17    6       „ 

Starch:  American  Pearl... at  Manoheeter, 

nel    8  15    0       „ 

Dextrine „  „    18    0    0       „ 

Farina „  „    16  16    0       „ 

Shellac:  Standard  TN  orange  spot 140/-     perowt. 

Turpentine  :  American at  Liverpool  88    0    0  per  ton. 

Russian    at  Hall... net  19    %    0       ,, 


Messrs.  AUtod  Dobell  and  Co.,  Liverpool,  qnote :— 

COLONIAL  WOODS. 
Timber. 

£   8.  d.      £  B.  d. 

Qaebec  Square  White  Pine...  per  cab.  ft.  0    1    9  to  0    3    0 

Qaebec  Waney  Board  Pine...         ,,          0    2    8  0    3    9 

St.  John  Pine,  18  in.  average        „          0    2    4  0    3    3 

Lower  Ports  Pine „           0    18  0    18 

Qaebec  Red  Pine „           0    16  0    2    0 

Qaebec  Oak,  1st  quality „           0    2    9  0    3    4 

Qaebec  Oak,  2nd  quality    ...         „           0    16  0    2    8 

Ash „           0    16  0    2    8 

Elm    „           0    8    8  0    8  10 

Hickory ,           0    2    0  0    2    6 

Quebec  Birch    0    16  0    2    8 

St.  John  Birch „           0    16  0    2    0 

Birch  Planks ,,           0    0    9  0    0  11 

Spruce  Spars    „           0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine per  std.    22  10    0  to  82  10    0 

2nd   do.           do „         17    0    0  22    0    0 

Srd    do.            do            ,         11  10    0  13    0    0 

St.  John,  N.B.,  etc..  Spruce          „           6  15    0  7    5    0 

Lower  Ports  Spruce ,,           6  10    0  6  15    0 

Spruce  Boards ,.         6  10   0  6   0   0 

UNITED  STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    s.  d.  £   s.  d. 

Hewn per  cub.  ft.  0    1    4  to  0    1    8 

Sawn „           0    0  11  0    16 

Planks,  Stowage  „          0    0  10  0    10 

Boards,  Prime per  std.    12  10    0  16    0    0 

Oak  Timber  per  cub.  ft.  0    16  0    2    6 

Oak  Planks  0    16  0   2    1 

Bast  India  Teak per  load  12   0   0  16   0   0 

Qreenheart „         6  15   0  7  10   0 

EUROPEAN  WOODS. 
Timber. 

£    8.  d.  £   B.  d. 

BigaBedwood  percub.ft.  0    1    6  io  0    2    0 

Dantzic    and    Memel    Fir, 

Crown    „           0    2    1  0    2    6 

Dantzic    and    Memel    Fir, 

Middling   „           0    19  8    1  11 

Stettin  „          0    19  0    1  11 

Swedish „          0    10  0    18 

Riga  Whitewood ,010  018 

Norway  Mining  Tunber „          0    0    9  0    10 

Dantzio  and    Stettin,  etc.. 

Oak ,          0    2    6  0    8    0 

Norway  Spars 0   1   2  019 

Deals. 

Rod  Arcliangel  and  Onega, 

IgtquatHj. per  std.    19    0    0  90    0    0 

Bed  Arohimgel  and   Onega, 

2ndquBlity    ,          14    0    0  16    0    0 

Bed  Archangel  and  Onega, 

Srdqualilj    ,*          10  10    0  12  10    < 

St.  Petersburg,  1st  quality...         „         16    0    0  17  10    l 

Do.          2nd      „    ...         „         U    0    0  15    0    0 

Oefle  „         11  10    0  16    0    0 

Wyburg „         11    0    0  12  10    i 

Xnaaborg  „         10    0    0  12  10    0 

Oothenborg  „         11    0    0  16    0    0 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Pai«e  and  RowHngson,  EiuUneering   Patent  Agents,  28,  New 

Bridge  Street,  London.  E.G..  and  at  Manchester. 

Copies  of  Specifications  may  be  obtained  at  ttie  Patent  Office  Sale  Branch,  35,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  8d. 


NEW    PATENTS    APPLIED    FOR. 


When  Patents  have  been  communicated  the  names  of  the  communi' 
cators  are  printed  in  italics. 

3466.  F.  T.  Edgecombe.  Glasgow.  Feb.  20th.— An  im- 
proved apparatus  for  steering  and  manauvring  ships. 

3469.  J.  M.  McClellon.  U.S.A.  Feb.  aoth.- Improve- 
ments  in  and  relating  to  water-tube  boilers. 

3472.     E.  C.  Villiers  and  W.  H.    Smith.    Windsor. 

Feb.  20th.— Improvements  in  steam  generators  or  boilers. 

3475.  P.  Decor,  London.  Feb.  20th. — Improvements  in  or 
relating  to  rotary  engines  and  the  like  and  means  for  regulating 
the  same. 

3484.     R.  Burow,  London.    Feb.  20th.— A  grip  wrench. 

3487.  H  H.  Riggin.  G.  A.  Patton.  and  J.  T.  Patton, 
Kingston-on-Thames.    Feb.  20th.— An  improved  wrench. 

3504.  H.  H.  Lake,  London.  Feb.  20th.— Improvements 
relating  to  tube-phites  for  sieani  generators.    (J.  J.  lioycc,  US.A,) 

3519.  E.  Beckert,  London.  Feb.  20th. — A  new  or  im- 
proved method  and  apparatus  for  riveting  small  hinge  pins,  pivots, 
and  the  like. 

3524.      G.   M.   Harroway   and    W.    Dixon,    London. 

Feb.  20th. — Improvements  in  ships'  construction. 

3545,  E.  Machay,  Glasgow.  Feb.  21st.— Improvements  in 
and  connected  with  indicators  for  steam,  gas,  petrol,  and  other 
engines. 

3551.  J.  W.  Glover,  St.  Helens.  Feb.  21st.— An  improved 
arrangement  of  machinery  for  driving,  lifting,  hauling,  and  loading 
(including  lowering,  winding,  and  unloading). 

3557.  G.  Glossop,  Sheffield.  Feb.  21st.— Jam-thread 
lock-nut. 

3581.    W.  H.  Longsdorf  and  F.  E.Jordan,  London. 

Feb.  2ist. — Improvements  in   and  relating  to  steam  generator  and 
other  furnaces. 

3610.     Siemens    and    Halske     Akt.-Ges.,    London. 

Feb.  2ist. — Manufacture  of  tools  for  working  wood,  metal,  stone,  or  the 
like.    (Date  applied  for  Feb.  25th,  1904). 

3621.  H.  F.  Weinland,  London.  Feb.  21st.— Improve, 
ments  in  boiler-tube  cleaners. 

3626.  H.  C.  Tryon.  London.  Feb.  2ist.~Improvements 
in  pipe  couplings. 

3627.  H.Gilardoni  and  H.  Leriche,  London.  Feb.  21st. 
—Improvements  in  speed  gear.    (Date  applied  for  Feb.  22nd, J904.) 

3642.  L.  Baron,  F.  T.  Bertwistle,  and  W,  H.  Spencer. 
Blackpool.  Feb.  22nd. — A  new  or  improved  form  of  sand  valve 
lor  tram  and  motor  cars  and  other  power-driven  vehicles. 

3657.  S.  B.  Halcombe,  P.  MacGregor.  J.  Ainley.  and 
W.  O.  Carrier,  Sheffield.  Feb.  22nd.— Improvements  in  the 
roUlnj;  of  metals. 

3659.  H.  Lister.  Birmingham.  Feb.  22nd.— Improved 
means  for  indicating  and  controlling  the  speed  of  steam  turbines. 

3668.  G.  A  Nussbaum,  London.  Feb.  22nd.— Improve- 
ments in  turbines  actuated  by  elastic  fluid. 

3679,  J.  Holt,  Birmingham,  Feb.  22nd.— Improvements  in 
screw  propellers  for  ships,  launches,  and  other  like  craft. 

3680.  A.  H.  Pehrson,  London.  Feb.  22nd.— Improvements 
in  or  relating  to  the  pre  duction  of  bars,  rods,  tubes,  blanks,  and  the 
like,  direct  from  melted  metal. 

3682.  S.  Chandler,  J.  Chandler,  and  J.  H.  Solomons. 
London.  Feb.  22nd.— An  improved  four-way  safety  and  bye-pass 
valve  for  reversible  condensers  and  other  gas  plant. 

3684.  E.  Michael ,  London.  Feb.  22nd.— Means  for  equalis- 
ing the  pressures  in  pumping  and  similar  piston  stroke  engines. 

3695.  T.  W.  Hill.  London.  Feb.  32nd.— Improvements  in 
burrs  and  rivets. 


3701.  D.  Roberts  and  C.  James.  London.  Feb.  22nd.— 
Improvements  in  chain-grate  stokers. 

3710.     H.   P.   S.   Wise   and    B.   U.    Boate.    London. 

Feb.  22nd. — Improvements  relating  to  variable  speed  gears. 

3722.  W.  H.  Porter,  Manchester.  Feb.  23rd.— Improve 
ments  in  gas  engines  giving  an  impulse  every  stroke, 

3723.  J.  P.  Barker,  Liverpool.  Feb.  23rd.— Improvements 
in  or  connected  with  coaling  ships  at  sea. 

r«  3732.  W.  Youdan  and  J.  Tinsley,  Sheffield.  Feb. 
23rd. — Improvements  in  devices  for  supporting  colliery  cages  in  case 
of  accidents. 

3739.  J.  Bedford,  Sheffield.  Feb.  23rd.— Improvements  in 
the  manufacture  and  treatment  of  compound  armour  plates. 

3744,  A.  W.  Knight,  London.  Feb.  23rd.— Improvements 
in  rivets  and  washers. 

3764.  W.  B.  Thompson,  Dundee.  Feb.  23rd.— Improve- 
ments in  or  relating  to  governors. 

3770.  J.  Craig,  London.  Feb.  23rd.— An  improved  method 
of  obtaining  motive  power. 

3776.  F.  W.  Leevers,  London.  Feb.  23rd.— Improve- 
ments in  stop  and  through-way  valves. 

3781.  C.  Goerg,  Jun.,  and  L.  Christ.  London,  Feb. 
23rd. — ImprovementS;^in  and  relating  to  rock  drills. 

3785.  L.  Silcott.  London.  Feb.  23rd.— Twyer-iron.  (Date 
applied  for  March  7th,  1904.) 

3790,  L.  Zamboni,  R.  H.  Bowed,  and  the  American 
Pulley  Company,  London.  Feb.  23rd, — Improvements  iu  or 
relating  to  pulley  frames. 

3800.  A.  V.  Downton,  Erith.  Feb.  23rd.— A  new  type  of 
stranding  machine  or  machines  for  stranding  up  of  copper,  iron,  steel 
wires,  and  its  hke. 

3807.  W.  G.  A.  BUI,  London.  Feb.  23rd.— ImprovemenU 
in  or  relating  to  riveting  machines. 

3811.  C.  Brrant,  London.  Feb.  23rd.— An  improved  form 
of  link,  hook,  coupling,  or  connector. 

3821.  A.  C.  E.  Rateau,  London,  Feb.  23rd.— Improve- 
ments in  means  for  the  propulsion  of  screw  steamers.  (Date  applied 
for  March  ist,  1904.) 

3822.  A.  C.  E,  Rateau.  London.  Feb.  23rd.— Improve- 
ments in  apparatus  for  governing  engines  driven  by  steam  from 
different  sources  at  different  pressures.  (Date  applied  for  March 
2nd,  1904.) 

3823.  G.  B.  Hunter   and  W.   M.  Webster.  London. 

Feb.  23rd.— Improvements  in  and  relating  to  movable  stages  for  build- 
ing purposes. 

3833.  J.  Wood,  Liverpool.  Feb.  23rd.— Improvements  in 
apparatus  for  preventing  overwindmg  at  collieries,  mines,  or  other 
places. 

3840.    C.  Davies,  Blaenavon.    Feb.  24th.— Haulage  clip. 

3866.  W.  M.  Bocquet,  Bedford,  Feb.  24th.— Improve- 
ments in  blast  pipes  for  steam  locomotive  engines. 

3867.  R.  Lomax   and   J.  Tomlinson.  Manchester. 

Feb.  24th.— Electrical  apparatus  for  automatically  controlhng  the 
pressure  of  steam  in  boilers. 

3872.  H.  Green,  Tondu,  Glam.  Feb.  24th.— Improve- 
ments in  the  axle  boxes  of  railway  and  tramway  tolling  stock  and  other 
vehicles. 

3883.     J.  Corbett   and   F.  B.  Kilpatrlck.   Glasgow. 

Feb.  24th.— Improvements  in  pumps. 

3886.  J.  H.  Wynn.  London.  Feb.  24th.— Improvements 
relating  to  adjustable  spanners. 

3892.  W.  R.  Smith.  London.  Feb.  34th*— Improvements 
in  elastic  fluid  turbines. 

3916.  W.  P.  Thompson, 'Liverpool.  Feb.  24th^— Improve- 
ments in  check  valves.    (C.  L.  Schoville,  U.S.A.). 

3926.  E.  Eberhardt.  London.  Feb.  24th.~Improvements 
in  or  connected  with  fire-tube  boilers.  (Date  applied  for  May  6th,  1904.) 
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3937,  C»  Greenhalth,  B«>lton.  Feb.  asth.-Scrcw  pro- 
peller for  turniisii  ships. 

39-<4.  R,  Kennedy,  Clasi^w.  Feb.  j5th,-lmprovenienlft 
m  tiUlisitiK  exhaust  gaws  from  internal  corobuilJon  engine*,  and  tji 
^ipparatus  thcrefar. 

3953.     C*  W.  Sldd1«  and   L-  Coua«n»  H*idd«r»fi«ld. 

Feb.  J5th,-lmprovenienl5  Iti  or  appertaining  lo  fliriefcnha]  or  variable 
speed  gears  or  motions, 

3959.  J.  ParHer.  Huntinston,  Feb  2Sth.— Steam  scurf- 
ing  t>ar. 

3961  A.  H.  Moorhouse,  Manch«4t«r,  Feb.  35lh.— Im- 
provements,  in  «itrew-il"\vr[  valves 


RECENT    SPECIFICATIONS. 

SUPERHEATERS. 

Wlllans  and  Robinson,  Ltd.*  and  A.  T.  Bennett,  of 
Rugby«  M.irch  i<tth,  utoi.—This  InvcnU-Hi  (»  especially  apptkcable  l<> 
wattT-tube  hnikrs  in  which  the  tops  ot  I  he  tabc^  arc  not  rendered  in- 
accessible by  being  covered  ever  by  the  >t  Lam-;jnd- water  drum.  Th»  super- 
heater coRsist*  oTlwo  small  drums,  conveniently  cDnsiFiUnj*  ol  solid- 
down  lubes  n  lew  inchrs  in  diameter^  with  end  fovers  bolted  on  to 
rtanges.  The  luo  drum*  lie  lidc  by  side  upon  the  lop  of  the  boiler,  and 
are  connected  by  L:-<ihapcd  tube^,  one  cud  of  cairh  tube  being  expanded 
ioto  eacb  drum.    The  Lw<>  druma  may  be  for  cunvcnlcnce  lixed  or  t|ed 


A^  .- 


gears  are  looselv  mounted  on  the  sliding  secondare'  worm  shaft, 
and  a  nest  of  toothed  geara  keyed  on  an  au?ciUary  shaft  and  alwav« 
gearing  with  the  aforesaid  nest  of  toothed  gears  <m  the  «cvondary  worm 
shaft.  A  spring  key  i»  provided  In  a  siot  in  the  ilidiog  tccoadary 
worm  shall,  and   meana  tor  giving  a   sUdiog  motion  to  tnc  taid 


togethei-  by  sitraps  or  framet.  The  U  tube*  hang  down  amid&l  the 
water-tubes,  but  do  not  extend  doiHrn  to  the  fire  or  into  any  part  of  the 
combustion  space  where  the  temperature  greatly  t'xLeeds  1,000 
deg,  F.  In  order  that  the  mxla  portion  of  the  heating  surface  may 
be  in  tliat  region  of  the  furnace  where  Ihc  tcmpeirature  is  most  suitable 
for  superheating  purpoiMS.  each  U  tube  is  fbrmed  with  a  coil  or  con- 
volutions  at  Us  lower  enrf.  There  will  then  be  no  portfon  of  the  U 
tube  in  «iuch  a  prksiiion  as  to  be  expoied  to  heat  undesh^bly  great,  and 
the  onfy  pttrtions  of  the  U  tube  which  pass  throtjgh  that  part  of  the 
furnace  in  which  the  temperature  i«  lower  than  is  desirable  for  super- 
heating  purposes,  are  the  tistj  legi  of  the  L'. 

LATHES. 

Alfred    H«rh«r|    and     P.   V,   Vernon,    of    Coir«ntnr. 

Marrh  14th,  1904. — The  (ttsject  of  this  invention  ];>  to  provide  a  ftcd 
motion  which  \vill  ckanii^e  autonialicalty  with  the  change*  of  speed  nf 
the  miln  tpindle  of  the  lathe,  and  at  the  s>ame  lime  to  retain  a  constant 
rate  for  the  high  speed  of  the  cam  shaft  independent  of  variations  in 
the  slow  or  feeding  speed,  and  the  improvements  aKo  embody  a  device 
for  cnabtine  the  feed  to  continue  to  run  In  the  sime  direction  even 
when  the  spindle  of  the  lathe  is  reversed.  The  mechanism  and  gearing 
of  the  invention  ti5  as  follows  :  the  cam  shaft  i.s  provided  with  a  worm 
wheel  which  is  driven  by  a  worm  from  the  main  worm  shaft,  a  safety 
friction  clutch  is  pn^vidcd  on  the  main  worm  shaft,  and  nreann  for 
cnt^aging  or  disengaging  by  hand  the  parts  of  the  safety  frlctioti  clutch. 
A  handwheel  and  clutch  arc  provided  by  which  the  mnain  worm  shaft 
can  be  rntated.  and  a  sliding  secondary  worm  shaft  driving  by  wr>rm 
gear  the  main  worm  ^haft.  A  quick-speed  driving  pulley  and  a  sliding 
clutch  revolving  therewilh  arc  loosely  connected  on  the  main  worm 
shaft :  means  for  connecting  and  disco noecllrig  the  sliding  clutch  with 
jk  clutch  oa  the  main  worm  shrift  are  described.    A  nc«t  of  toothed 


MC)ond:try  worm  ^haft  in  order  to  enable  the  spring  key  to  key  any  one 
of  the  tlrilnamed  set  of  tooth  gcir^  to  Ih©  secondary  worm  shaft,  and 
also  means  for  commimicaltng  motion  from  the  mato  driving  spindle 
to  the  lathe  of  the  variable  feed  gear. 

DRILLS. 

LaKe  icomtnunication  fron^  lngersoll*Serj|«ant  Drill 
Company,  of  New  York*.  Ovc  i.Uh  1.J04.— This  invention 
relates  lo  an  improvement  in  drills  and  has  for  ilt  object  to  provide 
certain  improvement*  in  that  clas!^  nt  drill*  known  as  bammer  drills. 
The  drill  is  of  the  portable  type  in  which  the  cylinder  Is  provided  with 
a  handle,  which  handle  is  provided  with  the  usual  inlet  valve  for  the 
motive  fluid  and  controlling  device  therefor.  A  duct  leads  from  the 
handle  lo  an  Inlet  port  opening  into  the  interior  of  the  cylinder, 
intermediate  the  ends  of  the  piston  chamber  in  position  to  be  brought 
into  open  communication  with  the  one  or  the  other  of  two  ports 
through  an  annular  clrcumferenilal  gnKJve  in  the  piston.  The  piston 
is  provided  with  a  forward  ly  projected  hammer  fit  led  to  strike  the  rear 
end  of  the  shank  of  the  drill.    This  hammer  is  gtted  to  slide  in  a  tube. 


located  in  the  forward  end  of  the  cylinder.  In  opcrattoa,  as  the  piston 
is  reciprocated  by  the  motive  fluid,  the  pi§ton  will  alternately  open  and 
close  communicalion  to  the  ditierent  sides  of  the  head  of  the 
oscillating  piston,  thus  oscillating  said  piston  and  thereby  rotating 
the  drill  tool  at  the  same  lime  that  the  t(X>l  is  being  operatwl  uyum  by 
the  hammer.  The  rotary  movement  of  the  drill  Is  controlled  by  the 
motive  fluid  as  follows  :  An  oscilliting  piston  comprising  a  tubular 
collar  and  a  head  is  mounted  within  the  end  plate  ot  the  cylinder,  ihe 
head  being  located  in  a  space  formed  by  cutting  away  the  wall  of  the 
end  plate  for  a  portion  ->f  its  length,  the  cut-away  portion  being 
somewhat  longer  than  the  piston  head  to  as  to  permit  the  piston  head 
a  limited  rocking  or  oscillating  moven»ent  therein,  Thi*  oiM:i]lating 
piston  ha%  a  pawl  and  ratchet  connection  with  the  outer  member  of  the 
drill  tbuck  ror  imparling  a  rotary  movement  to  the  drill  chuck. 
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NEW    PUBLICATIONS. 


;*  THE  PROCESS  YEAR-BOOK." 

Penrose's  Pictorial  Annual,  1904-5.    Edited  by  William 
Gamble.     Penrose  and  Co.    4s. 

The  relationship  between  this  **  illustrated  review  of  the 
graphic  arts  "  and  engineering  may  not  at  first  sight  be 
very  apparent ;  but  engineers  who  are  called  upon  to 
undertake  the  production  of  catalogues  will  find  the 
above  annual  at  once  suggestive  and  useful.  In  fact 
the  volume'  actually  includes  some  very  fine  specimens 
of  the  engravers'  art,  as  applied  to  the  representation  of 
machinery.  Three-colour  work  as  usual  provides  the 
dominant  interest,  the  present  volume  reaching  a  high 
level  considered  as  an  art  production.  Incidentally  we 
are  reminded  once  more  how  much  the  printer  and 
illustrator  owe  to  the  engineer.  The  volume  itself  is  a 
remarkable  specimen  of  typography,  in  view  of  the 
fact  that  every  line  of  it  has  been  turned  out  by  the 
Lanston  Monotype  Machine.  Among  the  articles  is  a 
retrospective  account  of  the  routing  machine,  which,  to 
quote  the  author,  has  "been  transferred  from  an 
awkward  machine,  that  roughly  hewed  out  the  wood 
with  no  pretence  of  efficiency,  into  a  wonderful  piece 
of  mechanism  gliding  into  a  plate  with  a  cutter  revolving 
at  the  rate  of  fourteen  or  fifteen  thousand  revolutions 
per  minute,  capable  of  piercing  the  most  acute  angles, 
and  of  executing  the  minutest  work  with  the  highest 
degree  of  efficiency." 


«<  POCKET  BOOK  OF  MARINE  ENGINEERING 
RULES  AND  TABLES." 

For  the  use  of  Marine  Engineers,  Naval  Architects, 
Designers,  Draughtsmen,  Superintendents,  and  all 
engaged  in  the  design  and  construction  of  marine 
machinery,  naval  and  mercantile.  By  A.  E.  Seaton 
and  H.  M.  Rounthwaite.  Eighth  edition.  Charles 
Griffin  and  Co.,  Ltd.    7s.  6d. 

In  this  new  edition  the  editors  haye  exercised  due 
discretion  in  the  task  of  revision,  the  result  being  that  the 
value  of  this  pocket  book  is  still  further  enhanced.  All 
the  recent  alterations  and  additions  to  the  rules  of  the 
Board  of  Trade,  Lloyd's  Registry,  the  Bureau  Veritas  and 
the  British  Corporation  have  been  included.  Marine 
engineers  will  find  the  new  formulae  and  tables  relating 
to  the  speed  of  ships  of  practical  utility  in  determining 
more  accurately  the  horse-power  necessary  for  the  speed 
of  all  kinds  of  steam  vessels.  The  book  which  is  illus- 
trated, is  suitably  bound  in  limp  leather. 


We  have  also  received  "The  Bi-Monthly  Bulletin 
of  the  American  Institute  of  Mining  Engineers" 
(Philadelphia).— "Arc  Lamps  and  How  to  Main- 
tain Them,"  by  K.  Smithson  and  E.  R.  Sharpe 
(S.  Rentell  and  Co.,  Ltd.  is.)  An  elementary  booklet 
compiled  by  two  experienced  electricians  for  the  use 
of  those  having  charge  of  arc  lamps  ;  without  going 
deeply  into  electrical  matters,  the  writers  impart 
sufncient  information  to  enable  a  **  handy  man "  to 
negothite  small  breakdowns,  and  secure  the  maximum 
amount  of  light  for  a  minimum  expenditure  of  capital. 
—•'The  Oil  Mills  Directory,  1905-6,"  being  a  list  of 
oil  manufactures  in  Great  Britain,  including  extractors, 
boiler's,  distillers,  etc,  (Simpkin,  Marshall,  Hamilton,  Kent 
and  Co.,  Ltd.  2s.  6d.  net)  A  handy  volume,  containing 
technical  details  of  the  firms  engaged  in  the  oil  and 
allied  industries. 


BOOKS  RECEIVED* 

Gas  and  Petroleum  Engines.  Translated  and  adapted  from  the 
French  of  Henry  de  GrafiBgny.  Edited  by  A.  G.  EUiott,  RCfo. 
With  fifty.three  inostrations.    Wliittaker  and  Co.    2s.  6d. 

The  En^eering  Diary  and  Pocket  Magatine,  February  1905. 
(17,  Bouverle  Street,  E.G.)  6d. 

The  Imperial  Ditector>-  and  Statistics  of  Electric  Lighting,  Power 
and  Traction  Works  in  operation  or  projected  in  Great  Britain  and 
Ireland.  India,  and  all  the  British  Colonies.  By  C.  S.  Vesey  Brown. 
HazeU,  WaUon  and  Viney,  Ltd.    12s.6d.net. 

The  Mining  Year-Book.  1905.  Edited  by  A.  N.  Jackman.  Published, 
by  "The  Financial  Times,"  Ltd.    15s.  net. 

The  Inventors'  Guide  to  Patent  Law  and  the  New  Practice.  By 
James  Roberts,  M.A.  LL.B.    John  Murray,    as.  6d. 


CATALOGUES- 

Mr.   Fred   J.   Down.   M.I.E.E.,   F.C.S..   A.M.I.C.E..  of 

6,  7.  and  8,  Crutched  Friars,  E.G.,  draws  attention  in  a  circular  to 
his  gear  shield,  a  method  for  retarding  wear  oh  new  gears  and 
arresting  excessive  wear  on  gearing. 

Messrs-  David  Bridge  and  Co..  of  CasUeton,  Manchester, 
forward  a  booklet  containing  over  seventy  illustrations  of  india- 
rubber  and  gutta  percha  machinery.  The  firm  give  particular 
attention  to  the  designing  of  special  machinery  for  carrying  out 
manufacturers'  own  private  processes  or  methods. 

Special  Circular  No.  9  of  the  Consolidated  Pneumatic  Tool 
Company,  Ltd.,  illustrates  and  describes  the  firm's  ''Little  Giant*' 
and  "  whitelaw "  Pneumatic  Drills,  the  Boyer  Hammer,  Improved 
Rock  Drills,  Stone  Hammers,  etc. 

The   Kennicott   Water  Softener  'Company,  ag.  Great  St. 

Helen's,  E.G.  We  have  received  from  this  firm  an  attractive  little 
booklet  describing  their  "  Tipping  Box  Type "  of  Water  Softener. 
It  is  claimed  that  the  entire  cost  for  softening  water  by  the  Kennicott 
system  averages  from  ^d.  to  2d.  per  thousand  gallons. 

Mr.  Henry  M lines  of  Ingleby  Works,  Bradford,  illustrates  and 
describes  his  various  lathes,  accessories,  and  machine  tools  in  a 
handy  booklet.  This  is  well  arranged  and  the  compilers  have  also 
given  it  the  benefit  of  an  index.  The  printers  are  Messrs.  Arthur 
Stafford  and  Co.,  of  Central  Works,  Denton,  Manchester. 


MEETINGS  FOR  THE  ENSUING   WEEK. 

Friday,  Mar.  10.— Rugby  Engineering  Society,  8  pjn. :  Paper,  "  The 
Minute  Structure  of  Metals,"  Mr.  J.  T.  Milton.— Physical 
Society.— Royal  Society.— Royal  Institution  :  Paper,  "Struc- 
ture of  the  Atom,"  Profesror  J.  J.  Thompson.  F.RS.— Civil 
Engineers,  Great  George  Street,  S.W..  8  p.m.  (Students' 
Mee'ing.)  i.  Mr.  F.  G.  Helsby,  "The  Purification  of 
Sewage."  2.  Mr.  F.  O.  Kirby,  "  The  Purification  of  Sewage 
by  Hvdro'ysis  and  Oxidation."— Astronomical,  Burlington 
House,  W.,  8  p.m.— Phvsical  Society,  South  Kensington, 
S.W.,  8  p.m. :  Paper,  Dr.  C  Chree.  *'  The  Stresses  in  the 
Earths  Crust  before  and  after  the  Sinking  of  a  Bore-Hole."  : 
Mr.  J.  Morrow.  *'  The  Lateral  Vibration  of  Bars  of  Uniform 
and  Varying  Sectlontl  Area" ;  Mr.  A.  Campbell,  **  Direct 
Reading  Resistance-Thermometers,  with  an  Appeadlx  on 
Composite  Thermocouples."— Manchester  (Local  Section 
Electrical  Engineer's  :  Annual  Dinner. 

Saturday,  Mar.  ii.— Royal  Institution,  Albemarle  Street,  W.,3  p.m. : 
"Electrical  Properties  of  Radio  Active  Substance," 
Professor  J.  J.  Thompson.  —  Idanchester  Association  of 
Engineers,  Grand  Hotel,  8  p.m. :  Paper,  "  Recent  Develop- 
ments in  Locomotives,"  Mr.  Samuel  Rendell.  —Junior 
Institution  of  En^nters,  3  p.m.  :  Visit  to  New  Rite 
Hotel,  Piccadilly,  to  inspect  the  "cage  skeleton  " system  of 
constructional  engineering. 

Monday,  Mar.  13— Institution  of  Marine  Engineers,  Romford  Road, 
Stratford.  8  p.m.:  Paper,  "The  Development  ef  ihe 
Torpedo-Boat  Destroyer,"  Mr.  J.  W.  Harding. 

Titbsdat,  Mar.  14.— University  of  Liverpool  Engineering  Society : 
Paper,  *'  The  Theory  of  the  Internal  Combustion  Engine," 
Professor  BurstaU.— InstUution  of  Electrical  Engineers, 
Glasgow  Local  Section ;  Manchester  Local  Section. 

WBDmsDAr.   ICar.    15.— Dundee    Institute   ef    Engioesrs,   Paper 

'*  Dynamos  and  Motocs  frott  the  Users  Point  of  View, 

Mr.  David  Scott. 
THURSDAY,  Mar.  x6.  —  Institution  of  Electrical  En^oeen  (Leeds 

Local  SecUon) :  Paper,  *  Power-Oas,"  Dr.  F.  H.  Bo^msa.— 

Institution  of  Mining  and  MetaUutgy. 
Friday,  Mar.  17.  —  InstitnUon  of  Mechanical  Eotfineers,  Storey's 

Gate,  8  p.m. :   PresenUtiett  of  Report  of  Steam  Engine 

Research  Committee. 


An  lUuitratcd  Tcchnkal  Weekly,  dealing  with  the  Eogiortringt  BlectrkaXf  Mlntn^,  Iroa  and  Steel, 

aa4  Siupbuildinf  lodusfcries* 


Vol.  VL 


LONDON,  FRIDAY,   MARCH    17,    1905. 


No.  27, 


The  Offices  of  '^Page's  Weekly/' 

Wednesday  Evening:. 

|E  are  glad  to  see  that  the  Times 
is  calling  attention  to  the  form 
of  protest  which  has  been 
drawn  up  in  opposition  to 
the  new  Board  of  Trade 
Patent  Rules,  This  list  is  now 
of  a  very  influential  and  representative  diaracter. 
The  point  at  issue  concerns  the  market  value 
of  Letters  Patent  as  it  may  be  affected  by  an 
official  endorsement  recording  the  numbers 
of  previous  patents  that  may  or  may  not  anti- 
cipate the  invention.  The  alternative  suggested 
is  that  the  patentee  himself  should  be  allowed 
to  state  in  his  specification  that  he  is  aware  of 
previous  apphcations,  setting  them  forth  in  a 
concise  form,  the  effect  of  which  w^ould  be  to 
show  that  he  had  patented  the  article  with 
his  eyes  open  to  the  state  of  the  art,  and  that 
he  believed  himself  to  have  accomplished 
something  novel  and  useful.  Those  who  arc 
anxious  to  consider  for  themselves  the  pros 
and  cons  of  this  question  cannot  do  better  than 
read  the  interesting  discussion  initiated  a  few 
weeks  ago  in  these  columns  by  Mr,  B,  H. 
Thwaite. 

At  the  recent  meeting  of  the  South  Stafford- 
shire Mood  Gas  Company,  Mr.  Alfred  Mond, 
presiding,  said  they  hoped  to  begin  very  shortly 
making  and  distributing  Mond  gas.  They 
had  already  a  good  many  customers  to  take 


the  gas,  and  were  now  in  negotiation  with  one 
of  the  largest  firms  in  the  district  for  a  large 
supply.  Others  were  waiting  to  see  the  result, 
and  as  so*ni  as  they  were  satisfied  that  it  would 
be  an  economy  to  use  it — he  did  not  anticipate 
this  would  take  long,  judging  from  the  satis- 
factory report  they  had  from  the  North — 
thev  ielt  sure  there  w^ould  be  plenty  of  customers 
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to  take  all  the  present  make.  Then  would 
be  the  time  to  consider  the  enlargement  of 
the  works.  They  hoped  in  a  tew  months  to 
be  able  to  distnbute  gas.  They  had  made  a 
contract  with  a  large  consumer  which  would 
enable  them  to  dispose  of  a  large  quantity 
of  gas  on  terms  favourable  to  the  company. 
The  development  of  the  scheme  would  take 
time,  and  that  time  would  depend  on  the  con- 
sumers and  shareholders.  They  were  anxious 
to  do  all  they  could  to  help  the  manufacturers 
to  use  the  gas.  He  was  glad  to  see  there  were 
many  consumers  beginning  to  take  a  more 
active  part  in  the  matter.  Some  people  ex- 
aggerated the  little  difficulties  that  were  met 
with.  That  the  company  would  some  day 
be  one  of  the  soundest  companies  in  the  country 
he  had  no  reason  to  doubt,  but  neither  he  nor 
anyone  else  could  sav  how  long  this  would 
take. 


The  revenue  accounts  and  analysis  of  working 
which  are  published  as  annexes  to  the  most 
recent  report  on  the  Uganda  Railway  show 
that  stead}  progress  is  being  made  in  public 
traffic,  excluding  railway  material.  At  the 
beginning  of  the  year  under  review,  the 
traffic  working  was  carried  on  at  consider- 
able disadvantage  owing  to  the  line  being 
still  incomplete  in  many  respects,  while  from 
April  to  September,  1903,  heavy  rains  between 
the  Mau  Summit  and  the  Lake  terminus  caused 
much  delay,  and  undoubtedly  interfered  with 
the  development  of  public  business.  The  mean 
mileage  worked  during  the  year  was  584  miles, 
the  full  extent  of  the  railway.  The  point  most 
noticeable  in  the  year's  working  is  the  increase 
in  the  downward  traffic  from  the  Lake  to  the 
coast,  as  compared  with  the  upward  or  import 
traffic,  which  remains,  so  far,  almost  stationary. 
This  increase  brings  the  downward  traffic  to 
35  per  cent,  of  the  whole  tonnage  carried,  as 
against  2i|  per  cent,  for  1902,  and  iij  per  cent, 
for  1901.  Much  of  this  increase  is  due  to  the 
traffic  brought  in  by  the  Lake  steamers — traffic 


which  has  the  great  advantage,  so  far  as  the 
railway  is  concerned,  of  passing  over  its  whole 
length.  

In  preparing  the  forecast  of  expenditure  for 
working  and  maintaining  the  railway  for  the 
year  under  review  it  was  estimated  that  the 
expenditure    would    exceed    the    receipts    by 
£65,000.    The    actual    deficit    was,    however, 
somewhat  less,  viz.,  £60,100.     During  the  second 
half  of  the  year  the  traffic  was  well  maintained. 
The   original  estimates  for  the   current   year's 
(1904-1905)  working  showed  a  loss  of  £45,000, 
but  the  manager's  revised  estimates,  prepared 
in  November,  1904,  show  a  deficit  of  £10,000 
only,  while  it  is  expected  that  a  further  reduc- 
tion will  take  place  in  1905-1906.     It  should 
be  remembered,  in  reference  to    this   loss-  dn 
working,  that  all  Protectorate  stores  are  carried 
at  actual  cost  price — no  profit  being  earned — 
and  that,  without  the  facilities  afforded  by  the 
railway  the  cost  to  the  State  of  holding  Uganda 
and  the  head  waters  ot  the  Nile  would  have 
reached  a  sum  many  times  greater  than  this 
apparent  deficit.    The  cost  of  carriage  of  the 
amount  ot  Government  stores  now  used  in  the 
Uganda    Protectorate,    by  the  old   method   of 
porters,   would  not  only   be  sufficient  to  ob- 
literate the  deficit,   but  to  pay  a  small  per- 
centage on  the  capital  cost  of  the  railway  as  well. 


The  results  of  the  working  of  the  Lake 
steamers  are  encouraging.  For  the  first  ten 
months,  only  one  steamer  was  in  service,  the 
second  having  been  launched  and  completed^ 
just  in  time  to  commence  work  in  February, 
1904.  Arrangements  have  now  been  made  for  the 
provision  of  a  third  steamer.  The  traffic  in  the 
products  of  the  country  more  than  doubled 
during  the  year,  and  with  the  present  large 
influx  of  whites  who  are  desirous  of  settling  in 
Uganda  there  is  Uttle  doubt  that,  should  these 
settlers  find  the  country  answers  to  their  ex- 
pectations, the  imports  will  again  increase.  A 
further  instalment  of  Mr.  Leyland's  article  on  the 
railway  commences  on  page  577. 
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At  the  annual  meeting  of  the  Association 
of  Mine  Managers  of  the  Transvaal,  Mr.  H.  Ross 
Skinner,  the  retiring  president,  reviewed  the 
work  of  the  year  in  the  mining  industry  from 
the  practical  point  of  view  of  the  mine  manager. 
He  remarked  that  during  1904  the  mining 
industry  of  the  Transvaal  had  made  greater 
progress  than  it  had  ever  done  in  any  individual 
year.  This  progress  had  been  brought  about 
by  the  great  increase  in  the  unskilled  labour 
forces  of  the  mines,  mainly  due  to  the  successful 
introduction  of  the  now  proved  Chinese.  They 
started  the  year  1904  with  about  75,500  natives 
in  the  coal  and  gold  mines,  and  now  the  return 
was  about  88,000  as  the  number  of  natives 
working  on  the  fields  on  January  31st,  an  in- 
crease of  about,  say,  12,500.  This  total,  added 
to  the  total  Chinese  at  work  and  on  the  water, 
brought  the  unskilled  labour  army  of  the  mines 
far  ahead  of  what  it  had  ever  been.  As  regards 
Chinese,  the  first  shipment  arrived  in  the  month 
of  June,  1904,  and  on  January  31st,  1905,  there 
were  27,197  m  full  work  along  the  reef  and  7,514 
on  the  water  due  to  arrive  on  the  mines  at  a 
very  early  date. 


managed  if  it  could  get  an  average  of  80  per  cent., 
or  a  little  over,  of  its  labourers  daily  at  work ; 
to-day  the  average  percentage  was  92,  and  some 
mines  had  reached  95  per  cent,  or  over.  This 
change  was  due  to  the  strict  suppression  of  the 
liquor  traffic  amongst  natives,  and  to  this 
trampling  underfoot  of  the  illicit  liquor  dealing 
they  had  to  ascribe  the  quiet  and  peaceful 
week-ends  on  their  mining  properties  instead 
of  the  drunken  orgies  which  formerly  took  place 
every  Sunday,  lasting  sometimes  well  into  the 
week.  Another  great  drawback,  the  old  Pass 
Law,  as  it  was  administered,  was  now  a  thing  of 
the  past  and  almost  forgotten.  In  its  place 
they  had  a  very  much  improved  system,  which 
was  being  most  efficiently  carried  out.  The 
native  of  to-day  was  better  fed,  better  housed, 
and,  when  sick,  better  attended  to  than  of  old, 
and  looking  at  the  matter  from  a  purely  financial 
point  of  view,  he  was  sure  that  the  companies 
benefited  by  the  change,  and  would  do  so,  so 
long  as  the  treatment  of  natives  was  carried 
out  on  the  present  common-sense  lines,  and 
provided  that  they  did  not  run  into  extremes. 


The  full  force  of  this  great  army  of  imskilled 
labour  had  not  yet  had  time  to  make  itself 
felt,  but  it  needs  no  astute  prophet  to  prophesy 
that  in  a  few  months'  time  the  output  of  gold 
and  profits  to  be  derived  from  the  Transvaal 
mines  would  exceed  those  of  any  pre-war  days. 
Many  causes  would  tend  to  this  desirable  state 
of  things,  the  two  main  causes  being  increase 
of  tonnage  mined  and  treated,  and  decrease 
in  working  costs.  Increase  in  tonnage  would 
be  brought  about  mainly  by  the  augmentation 
of  labour  force,  both  skilled  and  unskilled  ;  the 
decrease  in  costs  by  the  greater  efficiency  of 
labour,  reduced  cost  of  stores,  and  last  but  not 
least  the  general  tendency  to  a  gradual  im- 
provement in  the  handlmg  and  management 
of  the  mines.  In  the  pre-war  days  a  mine 
considered  itself  lucky  and  its  compound  well 


With  reference  to  the  health  of  underground 
workers,  the  condition  of  rock  drill  miners 
appeared  to  be  much  better.  But  those  of  them 
who  came  into  contact  with  and  had  personal 
experience  of  these  men  realised  how  difficult 
it  was  to  induce  them  to  make  use  of  the  simplest 
precautions.  Mine  captains,  shift  bosses,  and 
all  complained  of  the  difficulty  experienced  in 
inducing  them  to  employ  the  proper  and  neces- 
sary preventatives.  In  his  opinion,  men  working 
in  ends  and  raises  should  be  compelled  by  law 
to  spray  the  faces  of  same  at  stated  frequent 
intervals,  and  when  boring  up-holes,  even 
with  a  water  jet,  to  wear  respirators.  Mr. 
Skinner,  it  will  be  remembered,  was  the 
author  of  the  now  famous  report  on  Chinese 
labour.  The  new  president  elected  at  this 
meeting  was  Mr.  H.  Spencer. 
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Mr.  W.  B.  Worlhington,  engineer  of  the  Lancashire 
and  Yorlc shire  Railway,  has  accepted  the  post  of  cngi- 
ntrer-in-chief  to  the  Midland  Railway. 

The  late  Mr,  James  Edward  Ransome.  chairman 
and  managing  director  of  the  engineermg  firm  of 
Ransomes.  Sims,  and  Jefferies.  Ltd..  Ipswich,  left  pro- 
perty valued  at  ^163,349  gross. 

The  title  of  the  Mechanical  Engineers'  Association 
of  the  Witwatersrand  is  Ukely  to  be  altered,  it  is 
certainly  somewhat  ciimbsrsome.  The  new  title  pro- 
posed for  the  association  is  '"  The  Trans vaann.sUtute  of 
Mechanical  Engineers/* 

The  Commission  appoint etl  by  the  Treasurer  of 
Cape  Colony  to  inquire  into  the  financial  position 
and  general  working  of  the  Table  Bay  Harbour  Board, 
urges  that  the  authorised  works,  which  will  absorb 
j£ 1 26, 73 5,   be  proceeded  with   immediately. 

Lord  Kelvin  will  he  the  recipient  of  the  first  John 
Fritz  gold  medal  awarded  by  the  joint  committee  of 
the  four  national  American  engineering  societies, 
under  the  deed  of  gift,  to  the  man  most  representative 
of,  and  eminent  in,  scientific  advance  in  the  engineering 
fiekl. 

The  transference  of  the  locomotive  works  of  the 
London  and  South -West  em  Railway  Company  from 
Nme  Elms,  London.  S,W,,  to  Eastleigh,  Hampshire. 
wiU  mean  the  removal  of  3.000  employees  with  their 
families— about  i2,ixx>  persons  in  alL  Most  oi  these 
reside  at  Battersea* 
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Bromley  Destructor. 

Bromley  destructor,  in  which  the  fires  were 
llghtetl  last  October,  presents  many  points  of  special 
interest,  and  is  one  of  the  three  destructors  in  wlikh 
the  refuse  is  tipped  directh^  from  the  carts  into  the 
destmctor  cell  without  any  intermediate  handling 
or  expenditure  of  labour  whatever.  The  tlirce 
destructors  in  tjuestioa  are  situated  at  Westminster, 
Blackpool,  and  Bromley,  and  are  all  of  the  Horsfall 
type. 

The  tipping  floor  at  Bromley  is  approached  either 
by  an  inclined  road  or  by  a  steam-driven  hoist,  which 
raises  the  horse  and  cart  to  the  upper  level.  Having 
arrived  on  the  tipping  platform  the  cart  is  t>acked  up 
to  the  feed  hole  of  one  of  the  three  furnaces,  the  chaining 
door  is  opened  and  the  hopper  lowered  into  its  place. 
The  cart  tips  its  load  bodily  into  the  furnace,  and  the 
charging  door  is  then  immediately  closed.  The  whole 
operation  of  opening  the  door,  adjusting  the  hopjx:r, 
tipping  the  cartload  into  the  cell,  raising  the  hopper, 
and  closing  the  doot,  occupies  less  than  half  a  minute. 
The  door  when  closed  dips  all  roiuid  into  a  water  seal, 
which  prevents  the  escape  of  smoke  and  dust,  and  also 
prevents  the  door  from  being  burnt  out. 

Each  cell  is  capable  of  burning  from  lo  to  15  tons 
of  refuse  per  24  hours.  The  hot  gases  i>ass  out  from 
the  destmctor  by  patent  front  exhaust  flues,  and  are 
thoroughly  mixed  in  a  large  combustion  chaml^er 
contained  within  the  furnace  block  before  passion g  lo 
the  boiler.  This  is  of  the  Babcock  and  Wilcox  make 
of   the   improved   marine    type.     It   has   1700   square 


NEW   ELECTRICALLY   DRIVEN   CCTTIXG-OFF   LATHE. 


ieet  heating  surface,  and  a  working  pressure  of  120  lb. 
per  square  inch.  The  boiler  is  capable  of  developing 
250  h.p.  It  is  provided  with  a  direct-acting  flywheel 
iced  pump  and  an  injector  as  a  standby. 

The  flues  are  carefully  designed  and  budt.  and 
between  the  boiler  and  the  chimney  is  fitted  a  centrifugal 
dustcatcher — the  joint  patent  of  Mr.  Newton  (borough 
engineer  of  Accrington),  Mr.  Diggle  (the  cleansing 
superintendent),  and  Mr.  G.  Watson  (of  the  Horsfall 
Destructor  Company)*  It  consists©^  a  circular  chamber 
in  which  the  gases  are  given  a  swu-ltng  motion  causing 
the  dust  to  be  driven  !iy  centrifugal  force  through  a 
narrow  opening  into  the  cleaning  pit  constructed  on 
the  outside  of  the  dustcatcher.  This  arrangement 
has  been  proved  capable  of  catching  over  98  per  cent, 
of  the  dust  contained  in  flue  gases,  and  it  can  be  cleaned 
out  at  any  time  without  interfering  with  the  working 
of  the  plant. 

An  Advance  in  Cast  Iron  Pipe  Foundry  Practice. 

Electrically  driven  machines  of  all  kinds  are  coming 
increasingly  into  general  use  owing  to  the  fact  that 
line  shafting  can  be  entirely  dispensed  with  and 
the  electrically  <lriven  tool  can  be  dropped  down* 
as  it  were,  in  any  part  of  the  works  without  a 
thought  having  to  be  given  to  the  presence  in  the 
immediate  neighbourhood  of  shafting  and  pulleys.  The 
accompanying  illustration  of  an  electrically  driven 
cut  ting -otT  lathe  gives  an  admirable  example  of  the 
convenient  manner  by  which  \sork  in  cast -iron  pipe 
loundries  can  be  arranged - 

The  pipes,  having  left  the  foundry,  are  passed  on  to  the 
fct tiers,  who,  having  completed  their  portion  of  work, 
roll  the  pipes  down  an  inclined  gangway  to  the  elec» 
trically  driven  cutting-ofl  lathe,  which  intercepts  each 
pipe  on  its  downward  path,  cuts  od  the  rough  end,  and 
then  allows  the  flnished  pipe  to  pass  on  to  the  dipping 
tank  and  the  railway  wagon.  The  cost  of  handling  is 
thus  enormously  reduced. 

The  lathe  has  sbc  changes  of  spindle  speed  without 
altering  the  speed  of  motor,  and  is  fitted  with  an 
ingenious  cutting-off  head  (Addy's  Patent,  No.  20.466), 
which  is  a  great  **  time-saver,"  as  the  tools  can  be  in- 
stantly brought  up  to  the  cut  or  instantly  released  by 
means  of  the  projecting  handles  shown  in  photo. 

The  patent  cutting-off  head  is  equally  suitable  for 
cutting  off  large  forged  steel  shafts,  etc.  The  accom- 
panying illustration  is  reproduced  by  the  courtesy 
of  Mr,  George  Addy,  of  Sheffield,  who  has  devoted  par- 
ticular attention  to  the  machines  rcfjuired  by  pipe 
founders,  and  we  are  informed  that,  in  several  cases, 
the  cost  of  machining  the  pipes  has  been  reduced  by 
50  per  cent,  , 
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CUpplnisr  Press  by  Brett  s  Patent  Lifter  Co.,  Ltd. 

The  rapidly  increasing  use  of  acciiratcly  hiiisht^d 
die  stampings  has  led  the  Brett's  Patent  Lifter 
Company,  Ltd,,  of  Covcotrj',  to  design  several  forms 
of  clipping  presseii  specially  adopted  for  this  particular 
work,  and  the  machine  illustrated  is  one  of  their 
latest  productions.  In  all  forms  of  hot  stamping 
with  dies  a  certain  amount  of  fin  or  tlash  is  left  at 
the  joint  where  the  iaces  of  the  top  and  bottom  dies 
come  together,  and,  although  with  accurately  made 
and  carefully  set  tools  this  is  reduced  to  a  minimum, 
it  cannot  be  entirely  avoided,  and  some  system  is 
necessary  for  its  removal.  In  most  modern  works, 
where  thi.s  mcthorl  of  die  forging  is  adopted,  it  is  now 
customary  to  provide  for  the  purpose  some  form  of 
press  which  is  fixed  side  by  side  with,  or  in  close 
proximity  to.  a  furnace  and  stamp,  so  that  e^ich  workman 
has  a  complete  plantfor  turninF  out  a  tinished  stampimj. 

The  machine  illustrated 
is  in  reality  two  complete 
presses  but  arranged  for 
economy  of  space  and 
convenience  of  w^orktng 
as  a  single  machine,  each 
part  of  w^hich  is  operated 
quite  independently  of  the 
other,  and  has  in  addition 
to  the  table  for  reception 
of  the  clipping  or  trim- 
ming dies,  a  separate 
pair  of  shears  for  cutting 
ofi  the  scrap  ends  from 
the  bar  on  which  the 
forging  is  made. 

In  ever^^  form  of  press 
tor  this  purpose  (or  indeed 
for  any  other  purpose 
where  continual  running  is 
unsuitable)  some  ready 
and  reliable  form  of 
starting  motion  by  which 
a  single  stroke  of  the 
machine  can  be  obtained 
is  necessary,  and  by  a 
verj"  ingenious  patented 
arrangement  the  machine 
not  only  contains  this, 
t)Ut  also  ensures  that 
the  slide  of  the  ma- 
chine shall  come  to  rest 
at  the  top  of  the 
.Stroke  ready  for  the  next 
operation,     or     that,     if 


required,  a  contmutly   of    strokes   can    be  had*     This 
has  to  be  controlled  by  the  fo«.il. 

The  flywheel  is  fitted  with  a  hardened  steel  square 
driving  Iwlt.  fixed  either  in  the  boss  of  the  wheel 
as  illustrated,  or  sometimes  in  the  rim.  but  in 
either  case  free  to  shde  sideways  and  having 
attached  to  it  a  finger  piece  passing  at  each 
revolution  through  a  taper  guide  quadrant, 
so  arranged  that  by  depressing  the  foot  lever  it 
will  be  moved  sideways,  and  draw  the  bolt  in  the 
wheel  far  enough  to  come  in  contact  with  the 
hardened  face  ol  a  steel  driving  arm  which  is  securely 
keyed  on  to  the  crank  shaft  and  so  made  to  revolve. 
On  releasing  the  treadle  the  quadrant  returns  to  its 
normal  position  and  pushes  back  the  driving  boll 
so  that  at  the  moment  of  passing  the  quadrant  (or 
at  top  stroke),  the  arm  on  the  shaft  will  be  released 
and  the  machine  stopped. 
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Forthcoming  International  Congress  at  Liege. 

In  connection  with  the  Li^ge  Universal  Exhibition, 
an  International  Congress  of  Mining,  Metallurgy, 
Mechanics  and  Applied  Geology  will  be  held  at  Li^ge 
from  June  26th  to  July  ist.  As  already  announced, 
the  Mechanical  Engineers'  meeting  in  Belgium  closes 
Qo  June  24th,  so  that  members  attending  the  meeting 
wiU  have  an  excellent  opportunity  of  attending 
the  congress.  The  Congress  is  convened  under 
the  patronage  of  the  Government,  and  is  organised 
by  the  Union  of  CoUieries,  Mines  and  Ironworks  in 
the  Province  of  Liege  and  by  the  Lisge  Engineers* 
Association  (Association  des  Infdnieurs  sortis  de  I'Exole 
de  Li6ge).     Further  details  will  be  given  next  week. 

Meteorological  Exhibition. 

An  exhibition  of  meteorological  instruments, 
organised  by  the  Royal  Meteorological  Society,  was 
opened  on  Tuesday,  in  the  library  of  the  Institution 
of  Civil  Engineers,  Great  George- street,  and  remains 
open  until  to-day.  Exhibits  are  contributed  by  the 
Meteorological  Council,  the  Royal  Meteorological 
Society,  the  National  Physical  Laboratory,  the 
Astronomer  Royal,  Dr.  H.  R.  Mill,  and  many  private 
owners  and  makers.  At  one  end  of  the  room  there 
is  a  collection  of  instruments,  many  self-recording, 
for  registering  the  direction  and  force  of  the  wind, 
including  a  couple  that  went  to  the  Antarctic  with 
the  Discovery  ;  and  close  by  there  is  a  series  of  sun- 
shine-recorders of  various  types,  some  of  which,  used 
by  the  Discovery,  had  to  be  specially  designed  so  as 
to  give  continuous  records  for  24  hours.  The  centre 
of  the  room  is  occupied  by  a  t5rpical  '*  cUmatological 
station,"  fully  equipped  with  dry  bulb,  wet  bulb, 
maximum  and  minimum  thermometers,  all  mounted 
in  a  Stevenson  screen,  rain  gauge,  sunshine  recorder, 
earth  thermometer,  etc.,  as  recomtnended  by  the 
Meteorological  Society. 

New  Graving  Dock. 

The  annual  report  of  the  Belfast  Harbour  Com- 
missioners shows  that  the  contractors,  Messrs.  Walter 
Scott  and  Middletpn,  Ltd.,  of  London,  have  made 
fair  progress  with  the  new  graving  dock,  and  in  con- 
nection with  this  work  additional  contracts  have  also 
been  entered  into  with  the  following  firms :  Messrs. 
Andrew  Barclay,  Sons  and  Co.,  Ltd.,  of  Kilmarnock, 
ior  engines  and  pumping  machinery  ;  Messrs.  Hanna, 
Donald  and  Wilson,  of  Paisley,  for  travelling  caisson 
and  folding  bridge ;  Messrs.  Glenfield  and  Kennedy, 
of  Kilmarnock,  for  penstock  sluices  and  hydraulic 
appliances  for  pumping  station,  etc.;  Messrs.  J.  Moore 
and  Sons,  Ltd.,  for  keel  blocks,  and  Messrs. 
H.  and  J.  Martin,  for  the  construction  of  a  timber  wharf. 


It  is  stated  that  some  of  the  Scotch  shipbuilding 
firms  have  now  enough  work  on  hand  to  keep  them 
busily  employed  for  the  next  two  years. 

At  the  spring  general  meeting  of  the  Marine  Motor 
Association  on  the  30th  inst.  among  the  items  for 
discussion  will  be  Mr.  William  Cross's  proposed  new 
rule  for  ascertaining  the  power  of  steam  motors, 
and  a  proposal  that  the  Association  should  undertake 
the  carrying  out  of  official  speed  trials  of  motor  boats 
and  the  issuing  of  certificates  of  speed  performances. 

At  the  annual  meeting  of  the  Leeds  Forge  Company. 
Ltd.,  last  week,  the  chairman,  Mr.  Bemal  Bagshawe.  the 
new  chairman  of  the  Leeds  Forge  Company, Ltd.,  referred 
to  the  complete  reorganisation  of  the  steel-plate 
rolling  plant.  The  most  modem  corrugating  mil 
had  been  established,  and  the  hammering  of  stee 
ingots  had  been  abandoned.  When  in  the  United 
States  recently  he  had  seen  nothing  to  surpass  the  new 
methods  adopted  at  the  Leeds  Forge,  but  improvements 
at  these  works  were  still  in  progress. 

Without  reference  to  repatriation,  compound  and 
dietary  features,  it  has  cost  about  £400,000  to  "  success- 
fully introduce  "  the  27,200  Chinese  employed  on  the  Rand 
at  the  end  of  January.  Some  remarks  by  Mr.  Skinner 
on  Chinese  labour  and  the  general  outlook  will  be  found 
on  page  560.  If  the  1904  basis  of  production  elsewhere 
be  maintained  and  not  increased  proportionately  to  that 
of  these  fields,  it  is  calculated  that  the  Transvaal  in  1905 
will  contribute  a  third  of  the  world's  gold. 

Cordingley's  Motor-car  Exhibition  opens  to-morrow 
at  the  Agricultural  Hall,  and  will  be  continued  until 
the  following  Saturday.  This  will  be  the  tenth  annual 
event  of  the  kind  which  Mr.  Charles  Cordingley  has 
organised  at  this  hall,  and  we  are  informed  that  the 
latest  types  of  touring  and  light  vehicles  will  be  on 
view,  while  the  display  of  light  delivery  vans  will  give 
the  event  an  interest  for  all  who  look  to  the  motor-car 
to  help  in  the  solution  of  the  difficulties  of  delivery 
experienced  by  commercial  houses.  In  the  heavy 
vehicle  section  there  will  be  a  large  display  of  motor- 
'buses,  municipal  vans  for  street  watering  and  the 
collection  of  dust  lorries,  etc.  The  Aero  Club  is  or- 
ganising a  special  display  of  balloons,  airships,  etc. 
During  the  week  the  annual  meeting  of  the  Motor 
Van  and  Wagon  Users'  Association  will  be  held, 
and  a  reception  will  also  be  acrorded  to  the  borough 
and  district  engineers  and  surveyors  who  have  been 
deputed  by  their  authorities  to  make  an  inspection 
of  the  exhibits.  The  annual  meeting  of  the  Motor 
Union  is  also  to  be  held  during  the  week  at  the 
Agricultural   Hall. 
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New  Motor  Steam  Fire-Engine  for  the  L^C.C- 


THE  new  steam  motor  fir^-eng^ine  supplied  to  the 
order  of  the  Londdri  County  Council  for  the 
London  Fire  Brigade,  appears  to  Itave  ^en  rather 
yn fortunate  on  its  trial  run  to  Sevenoais.  Several 
inaccurate  versions  of  the  incident  having  lx?eii  given 
in  the  press,  it  may  be  well  to  briefly  state  the  facts. 
It  seems  that  the  new  engine  got  into  some  soft  stufif 
on  a  by-road.  In  the  efforts  to  get  out  of  the  ruts,  a 
flaw  in  the  countershaft  opened  out,  and  of  coarse 
the  engine  was  disabled*  The  flaw  was  in  the  ingot 
steel,  and  could  not  tx;  discovered  except  by  applying 
a  breaking  strain.  A  local  motor-car  tried  to  tow 
the  steamer,  but  was  not  equal  to  the  task,  Messrs. 
Merry\\'eather  and  Sons,  Ltd-,  made  a  new  crank slia ft 
in  a  few  hours,  sent  it  down  and  fitted  it  on  the  spot, 
and  the  engine  came  home  under  its  own  steam. 

In  subsequent  trials,  we  believe,  the  new  steamer  has 
given  a  highly  satisfactory  account  of  itself.  It  is 
the  most  powerful  i>ortable  steamer  in  London,  deliver- 
ing 500  gallons  per  minute*  The  quick  steam-raising 
water- tube  boiler  is  fired  with  a  new  pattern  petroleum 
burner.  The  machinery,  which  is  placed  vertically 
between  the  frames  in  front  of  the  boiler,  consists 
of  a  pair  of  inverted  steam  cyhnders,  driving  two 
direct  and  "^  [double-acting  pumps.  The  power 
for  propulsion  'is  taken  from  the  crankshaft  on 
this  engine  by  putting  a  counter- 
shaft into  gear,  from  which  the 
road  wheels  are  driven  by  a 
pair  of  steel  roller  chains  running 
over  sprocket  wheels.  The  pump 
pistons  can  be  disconnected  from 
the  engine*  or,  connected  in  a  few 
seconds  by  a  simple  device,  and 
thus  only  one  set  of  machinery 
is  required  for  propelling  and 
pumping,  saving  a  large  number 
of  working  parts  and  consequent 
complications,  which  have  been 
serious  disadvantages  In  foreign- 
built  motors*  The  new  engine  is 
steered  by  hand -wheel,  with 
irreversible  gear,  and  is  controlleil 
by  levers  for  steam,  reverse  anfl 
brakes.  A  large  hose  box  is  ti  t  ted 
and  eight  firemen  and  engmeer 
can  be  carried.  The  road  wheels 
are  of  the  artillery  pattern,  fitted 
with  steel  rims,  soUd  rubber  tyres. 
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and  Parsons'  '*  non-skids."  Similar  engines  are  already 
in  use  in  the  fire  brigades  of  Liverpool,  Brighton, 
Portsmouth.  Plymouth,  Tottenham,  Leyland,  Heston, 
and  Isleworth  anfl  other  British  towns,  as  well  as 
a  broad . 


Tarbine  Steamer  Contracts  far  the  Clyde. 

A  correspondent  of  the  Glasgow  Herald  states  that 
it  is  now  pretty  certain  that  two  of  the  new  steamers 
lor  the  Great  Western  Railway  Company  will  be  built 
by  Messrs,  John  Brown  and  Co..  Ltd..  Clydebank, 
and  the  other  one  by  Messrs.  Cammel,  Laird,  and  Co. . 
of  Birkenhead.  These  vessels  are  to  be  a  little  larger 
than  Professor  Bile's  turbine  steamers  for  the  Midland 
Company,  and  will  be  fitted  with  a  corresponding 
system  of  compound  turbines,  the  speed  in  service  be- 
tween Mil  lord  and  Rossi  a  re  on  the  Irish  coast  being 
22  knots.  This  is  the  first  Channel  steamer  with 
turbine  machiner>^  undertaken  by  the  Clydebank 
firm,  but  few.  if  any,  firms  are  so  well  able  to  ensure 
success  in  view  of  the  extensive  experiments  carried 
out  in  connection  with  the  two  new  Cunard  vessels. 
In  fact,  Clydebank  has  been  doing  a  great  service  to 
engineering  in  connection  with  these  experiments, 
as  they  will  show  the  way  out  of  difficulties  in  recent 
turbine  1  nst  alia  t  ions. 
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NEW    MOTOK    KIRE   ENQINE   FOR   THE    LONDON    FIRE    BHJGADE. 

Delivery,  500  gallons  per  minute. 


I. 


The  electric  generating  plant  and  refrigerating 
machinery  of  the  Anheuser-Busch  Brewing  Association 
at  St.  Louis,  are  located  in  one  building.  The  boiler 
house,  which  contains  a  battery  of  eleven  500  h.p* 
water- tube  boilers,  is  about  500  ft.  from  the  engine 
room.  There  are  three  main  steam  lines  to  the  power 
and  refrigerating  plant,  one  iB  in,,  one  1410.*  and 
one    12  in.   line. 

The  electric  power  plant  consists  of  two  75o-h.p. 
vertical  type  com[K>und  Corliss  contlensing  engines, 
built  in  1 90 1.  These  engines  have  21 -in.  and  42 -in. 
cylinders  and  a  stroke  of  48  in.  Ste^ani  pressure  is 
1401b.  and  speed  90  revolutions  per  minute.  They 
are  direct  connected  to  5 00  kilowatt  general  electric 
240-volt  direct  current  generators.  These,  with  two 
200- kilowatt  De  I^val  steam  turbhie  dynamos,  give 
a  total  normal  capacity  of  1,400  kilowatts. 

The  two  300-boUer  h.p.  turbines  are  of  the  standard 
De  Laval  type,  each  direct  connected  to  a  pair  of  200 
kilowatt,  240 -volt  direct  current  Bullocic  generators, 
and  operate  under  140  lb.  steam  pressure  and  a  vacuum 
of  27  in. 

The  steam  guarantees  given  by  the  De  Laval  Steam 
Turbine  Company  in  connection  with  these  machines 
were  as  follows  : — 

Full  load,  17*9  lb.  or  dry  steam  per  b.h.p.  per  hour. 
Half  load,  20 1  lb*  of  dry  steam  per  b.h.p.  per  hour. 
Quarter  load  24*9  lb.  oi  dry  steam  per  b.h.p.  per  hour. 

These  guarantees  were  for  140  lb.  steam  pressure  and 
26  in,  vacuum. 

The  normal  requirements  of  the  plant  are  sufficient 
to  keep  one  engine  and  one  turbine  fully  loaded,  thereby 
mailing  it  possible  to  hold  one  engine  and  one  turbine 
in  reserve  at  all  limes.  The  exhaust  steam  from  the 
engmes  is  led  into  a  condenser  of  1,500  h.p.  capacity. 
Condensing  water  from  the  cooling  towers  is  circulated 
through  the  condenser  by  a  lo-in,  centrifugal  pump 
driven    by    a    50  h,p,    Bullock    direct    current    motor. 


Ihe  condensed  steam  and  air  are  removed  together 
by  means  of  an  Edwards  triplex  wet  vacuum  pump 
driven  by  a  lo-h.p.  Bullock  motor,  whose  speed  may 
be  varied  by  means  of  a  multiple  voltage  system. 

The  condensing  apparatus  for  the  steam  turbines  is 
a  duplicate  of  that  installed  for  the  compound  engines, 
with  the  exception  of  the  circulating  pump,  which  is 
an  Bin.  centrifugal  built  by  the  Kingsford  Foundry 
and  Machine  Works.  Each  exhaust  line  is  provided 
with  a  24-in.  relief  valve,  which  opens  to  the  atmosphere. 
Cochrane  separators  are  installed  in  the  steam  lines 
and  numerous  traps  drain  the  piping,  separators,  and 
turbine  steam  chambers.  The  oil  from  engines  is 
drained  into  a  filter  and  then  pumped  by  means  of  an 
automatic  oiling  system,  to  the  engines,  where  it 
IS  fed  rnder  pressure.  The  turbine  oiling  system 
is  independent  of  the  engine  drainage,  but  is  essentially 
the  same  in  its  operation. 

The  greater  portion  of  the  load  on  generators  is 
used  in  driving  motors  distributed  all  over  the  large 
brewing  plant,  for  operating  automatic  malting 
machinerj^  tiottUng  machines,  elevators,  fans,  blowers, 
pumps,  and  for  charging  storage  batteries  used  on 
the  electric  deUvery  truck. 

Tiiis  entire  plant  was  designe<l  and  erected  under 
the  supervision  of  Mr.  Ernest  Ruebel,  of  Ruebel- 
Sc h wed trnann- Wells,  St.  Louis,  consulting  engineers. 
The  De  Laval  turbine  generators  were  purchased  from 
the  Turbine  Engineering  Company.  New  York  City  and 
Chicago,  as  agents  for  the  De  Laval  Steam  Turbine 
Company. 

Engines  and  turbines  are  painted  a  deep  red  colour 
and  are  stripped  with  gold  leaf.  An  automatic 
electric  e!e viator  is  installed  for  the  use  of  the  attendants 
in  going  about  from  the  condenser  room,  which  is 
underneath  the  turbines,  to  the  floor  atx)ve,  where 
brine-cooling  coils  for  the  refrigerating  machinery 
are  located. 
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THB    RECORD    DIAMOND. 

DR.  MOLLENGRAFF  gives  the  following  interest- 
ing description  of  the  record  diamond  from  the 
Premier  Mine  :  It  is  a  portion  of  a  much  larger  stone, 
the  original  form  of  which  can  only  be  roughly  guessed 
at.  Four  pieces  of  this  original  stone  have  been  broken 
off  along  cleavage  planes,  which  we  know  to  have  the 
position  of  octahedral  planes.  Each  of  these  fragments 
must  have  been  of  considerable  size.  Consequently, 
the  stone  itself  shows  only  a  portion  of  its  original 
natural  surface  (called  "  nyf  "  in  the  diamond-cutter's 
jargon),  the  greater  portion  being  formed  by  these  four 
flat  cleavage  planes.  The  remaining  part  of  the 
surface  shows  one  octahedral  face  and  a  curved  irregrular 
surface  roughly  corresponding  to  six  faces  of  the 
dodecahedron,  while  one  very  irregular  face  of  the 
hexahedron  is  indicated  by  quadrilateral  impressions 
which  are  characteristic  of  these  faces  in  minerals, 
such  as  the  diamond,  which  possess  the  octahedral 
mode  of  growth.  The  stone  is  a  single  crystal,  no 
twinning  planes  or  twinning  lamella;  being  present. 
The  stone  is  quite  colourless,  its  perfect  transparency 
being  best  compared  to  that  of  pure  ice  or  of  the  variety 
of  silica  known  as  hyalite..  There  are  a  few  grains 
(inclusions)  and  also  some  flaws  or  internal  cleavage 
planes — "glessen"  as  the  diamond-cutters  call  them — 
in  it,  but  their  position  is  such  that  they  do  not  detract 
from  the  value  of  the  stone  as  a  gem.  It  is  certainly 
the  purest  of  all  the  very  big  stones  known. 

The  question  is  raised  whether  there  is  any  likelihood 
of  finding  the  fragments  which  have  been  detached  from 
this  stone  by  cleavage.  It  is,  of  course,  possible,  but 
nobody  can  say  whether  or  where  they  will  be  found 
in  the  mine.  Diamonds  are  formed  at  very  great  depths 
from  carbon  dissolved  in  the  molten  basic  igneous 
rock  (blue  ground),  from  which  under  the  conditions 
of  enormous  pressure  and  very  high  temperature 
which  prevail  at  these  depths,  the  carbon  crystallises 
out  in  the  form  of  diamond.  During  the  period  of 
eruption  the  diamonds  were  carried  to  the  surface 
with  great  force,  and  the  excessive  friction  which 
must  have  existed  in  the  magma  during  ejection  through 
the  crater  pipe,  caused  the  fragments  to  be  cleaved 
from  the  original  stone.  They  may  have  been  blown 
out  during  the  eruption,  or  they  may  still  be  in  the 
diamond-pipe,  and  may  be  unearthed  at  some  futore 
time. 


■ARLY    SOUTH     AFRICAN     DIAMONDS. 

At  the  present  time  it  is  interesting  to  glance  at  some 
of  the  earUest  discoveries  of  diamonds  in  Cape  Colony 
and  the  Transvaal.  Mr.  David  Draper  recently 
contributed  an  instructive  paper  on  this  subject  to 
the  South  African  Mines,  Commerce  and  Industries, 
in  which  he  cites  the  following  from  the  Queenstown 
Representative,  dated  March  3rd,  1871,  as  showing 
that  diamonds  were  found  in  the  Transvaal  at  a  very 
early  date :  Great  excitement  was  caused  here  a 
few  days  ago  by  young  Joubert  bringing  in  a  diamond 
cf  4j  carats  which  he  found  on  the  farm  of  Mrs. 
Hennessy,  about  2^  miles  from  here  (Pretoria).  The 
Government  at  once  took  steps,  sent  out  a  commission, 
Broderick,  Lys,  Skinner  (the  two  former  lately  from 
the  diamond  fields)  and  their  report  is  of  such  a  nature 
that  I  have  no  doubt  that  in  a  week  there  will  be  quite 
a  crowd  at  the  new  diggings.  Piet  Marais  and  H. 
Struben  have  taken  a  lease  of  part  of  the  farm,  and  will 
commence  operations  at  once.  Several  farmers  have 
found  diamonds  on  the  banks  of  the  Elands  River. 
Two   diamonds    have   been    found   at   Zoutpansberg 

the  Government  has  sent  for  them  to  be  tested  here 

expected  next  week.  In  1870  a  diamond  was  found  at 
Rustenburg.  It  was  valued  at  ;£i5o.  These  finds, 
however,  were  not  considered  as  of  much  account. 

A    DISCOVBRY    IN    1S97. 

In  1897  we  find  Mr.  Draper  notifying  to  the  members 
of  the  Geological  Society  that  a  most  interesting 
discovery  of  a  diamondiferous  pipe  had  been  made 
lately  in  the  vicinity  of  Pretoria.  He  had  the  per- 
mission of  the  owners  to  make  public  the  fact  that 
diamonds  had  been  found  in  what  appeared  to  be  a 
small  volcanic  pipe,  containing  minerals  closely  re- 
sembling those  in  older  known  diamond  mines.  Gamets 
"  carbon,"  olivine  and  other  minerals  associated  with 
the  diamond  were  there  in  abundance  and  eleven 
diamonds,  one  weighing  sixteen  carats,  and  several 
smaller  ones  had  been  found  in  washing  the  blue. 
The  interesting  feature  regarding  this  find  of  diamonds 
was  that  it  was  the  first  undoubted  diamond  mine 
found  in  the  Transvaal,  and  as  it  was  situated  in  the 
quartzites  of  the  Magaliesberg,  it  was  in  a  geological 
horizon  much  older  than  the  Karoo  shales  of 
Kimberley,  and  also  than  the  cave  stones  wherein 
the  monastery  diamond  mine  was  situated. 
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A    CONTKNTIOif     DISPELLED. 

As  to  the  latest  rtnd,  Mr,  Draper  remarks  that  the 
discovery  of  true  diamond-bearitig  pipes  of  exceptional 
nchne&s  in  the  Trausvaal  is  now  an  established  fact. 
The  tmd  at  the  Premier  diaraoad  mine  is  unpreccdeated 
m  the  histon^  of  diamond  mining  in  the  world.  In 
other  ways,  the  discovery  of  true  diamond  bearing 
pipes  in  the  Transvaal  has  had  far-reaching  efifects. 
The  old  theory,  that  diamonds  were  derived  from  the 
carbon  extracted  by  heat,  from  the  carbonaceous 
sliales  which  surronned  the  old  craters  near  Kimberley, 
has  been  exploded,  and  the  contention  which  every 
Kimberley  man  main  tamed  so  stontly.  '*  that  there 
Were  no  mines  outside  of  the  Kimberley  and  Jagersfontein 
areas."  lias  been  completely  dispelled.  Kimberley 
men  held  that  no  "  hardbank  "  could  exist  as  a  surface 
rock,  and  that  consequently  the  SchuUer  could  not 
possibly  be  a  diamond  mine,  but  they  found  out  that 
they  had  a  good  deal  to  learn  about  diamond  mines. 
Most  probably  neither  the  largest  nor  the  richest 
diamond  mine  has  been  discovered  m  South  Africa, 
^nd  the  fabulous  yield  of  the  Premier  should  be  a 
stimulant  for  further  research. 

rUlOD    PREVENTION    AT    ftLOCMrONTllN. 

The  disastrous  flond  of  January  i;th.  1904,  will 
long  be  remembered  b>'  tlie  inhabitants  of  Bloemfontcin, 
Twenty-six  persons  were  drowned  or  fatally  injured  ; 
95  dwelling  houscis  and  other  buildings  were  wrecked 
or  damaged  to  the  extent  of  ;£4S.ooo,  and  the  destruction 
and  damage  to  merchandise,  stock,  goods  and  chattels 
lias  never  been  calculated,  even  approximately.  As 
will  be  seen  on  reference  to  the  accompanying  plan, 
when  dood  water  rushed  down  the  old  spruit  in  a 
raging  torrent,  it  had  no  time  to  foUow  the  various 
suflden  bends  and  twists  in  its  channel,  but  made 
a  straight  cut  from  point  to  point  with  disastrous 
results   to   everything  in  its  path. 

Floods  of  v-arious  degrees  of  severity  have  occurred 
from  time  to  time  in  Bloenifontem,  projects  were 
discussed  for  remedying  the  evil,  but  nothing  was  done. 
The  tioocl  of  January  i;th.  1904,  however,  recalled 
the  town  councd  and  the  ratepayers  generally  to  a 
sense  of  the  danger  to  the  pubhc  weal  involved  in 
any  further  neglect  of  duty,  and  the  councd  decided 
to  excavate  a  new  straight  cut  100  ft.  wide  at 
top,  75  ft.  wide  at  bottom,  with  an  average  depth 
of  15  ft..  in  conformity  with  plans  and  sections 
prepared  by  Mr,  H,  F.  Peet.  Assoc.M.lnst.C.E.,  the 
city  engineer.  The  new  spruit  wDl  be  nearly  a  mile 
in  length— the  upper  end  is  not  shown  on  the  plan— 
and  there  will  be  six  new  stone  liridges  in  the  positions 
shown,  bnilt  of   local  sandstone  of   excellent  quality. 


Tenders  were  invited  in  due  course,  the  Transvaal 
Engineering  and  Contracting  Company.  Ltd..  formerly 
known  as  Pauling  Bros.,  being  the  successful 
competitors.  They  undertook  to  do  the  whole  of 
the  works,  including  bridges,  for  ^£54,267  5s.  Jd..  within 
twelve  months  from  date  of  order  to  commence. 
The  works  were  commence<:l  on  October  6th,  1904, 
and  on  December  51st.  1904,  the  contractors  had 
already  executed  more  than  one- third  of  the  excavation. 
Strenuous  clforts  were  made  to  get  a  straight  cut 
through  on  the  line  of  the  new  spruit  before  the  rainy 
season  commenced,  of  a  sectional  area  at  least  equal 
to  that  of  the  old  spruit.  These  eflforts  were  happdy 
successful.  By  a  singular  coincidence^  on  January 
17  th,  190;.  there  wa3  a  heavy  rainfall  of  1*60  in. 
in  about  one  hour,  but  the  greatest  depth  of  wate^  in 
the  new  cut  was  only  5  ft.  6  in.  and  no  damage  of 
any  kind  occurred. 

To  give  an  idea  of  the  force  of  the  flood  of  January 
17th,  1904,  it  may  be  mentioned  that  two  steel 
bridges  each  having  a  floor  space  of  40  ft.  by  20  ft. 
were  washed  away  bodily.  The  Harvey  Road  bridge 
was  carried  by  the  flood  through  the  railway  bridge 
and  dumped  about  200  ft.  lower  down  the  stream. 
The  depth  of  water  at  the  railway  bridge  which  has  a 
waterway  of  50  ft.  only,  was  2 1  f t,  3  in.  The  Fraser 
Street  bridge  met  with  a  simdar  fate.  The  engine 
room  of  the  Electric  Lighting  Works  was  flooded 
and  the  city  plunged  into  darkness  for  scv^eral  nights. 
The  railway  bridge  dammed  back  the  water  to  a  height 
of  8  ft.  It  is  intended  by  the  city  engineer  that  the  new 
railway  bridge  shall  have  a  waterway  of  roo  ft. 
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TECHNICAL  SOCIETY  NOTES. 


The  paper  which  Professor  David  Capper  presents 
to  the  Institution  of  Mechanical  Engineers  to-night 
is  an  important  one.  The  "  First  Report  to  the 
Steam  Engine  Research  Committee " — so  the  title 
runs — scarcely  conveys  an  idea  of  the  amount  of 
work  which  it  covers.  For  what  has  actually  been 
achieved  during  the  trials  at  King's  College,  one 
must  wait  until  the  paper  has  been  read,  but  it  is 
common  knowledge  that  it  relates  to  trials  extending 
over  a  period  of  several  years  and  it  is  believed  that 
the  report  will  be  the  more  exhaustive  and  complete 
than   any  which  have  preceded  it. 

It  was  an  interesting  discourse  with  which  Mr. 
William  Frecheville,  the  newly-elected  president  of 
the  Institution  of  Mining  and  Metallurgy  opened  his 
year  of  office  yesterday.  Mr.  Frecheville  drew 
on  the  rich  storehouse  of  his  memory  and  spoke  of 
experiences  in  many  lands  "and  under  very  varied 
conditions.  Gold  and  copper  mining  are  perhaps 
Mr.  Frecheville's  strongest  points,  although  he  speaks 
with  authority  on  all  that  appertains  to  mining 
engineering.  The  concluding  portion  of  his  address 
dealt  with  the  aims  and  objects  of  the  Institution  of 
Mining  and  Metallurg>\  A  full  report  of  the  presi- 
dential address  will  appear  next  week.  The  new 
vice-presidents  of  the  institution  are  Mr.  Charles  J. 
Alford  and  Mr.   Edgar  Taylor. 


One  of  the  most  interesting  papers  which  has  been 
read  before  the  Faraday  Society  for  some  time  past 
was  that  on  "  Electric  Smelting,"  which  has  been 
reported  in  the  present  and  last  issue  of  Page's 
Weekly.  The  contribution  of  M.  Adolphe  Minet 
to  the  discussion  appears  in  the  present  issue,  and 
Mr.  B.  H.  Thwaite  also  took  part  in  it.  Mr.  Thwaite's 
main  point  was  that  both  the  Keller  and  Heroult 
processes  were  available  for  the  useful  employment 
of  the  power  producing  resources  of  the  blast  furnace 
now  mostly  going  to  waste,  and  Mr.  Bertram  Blount 
insisted  that  it  was  time  that  steel  makers  in  this 
country  decided  to  adopt  electrical  methods  of  working 
for  making  the  special  steels  used  in  the  construction 
of  cutting  tools,  guns,  safes,  and  motor-cars. 


with  molten  metal ;  he  was  now  constructing  a  300-ton 
mixer  and  a  50-ton  furnace,  from  which  still 
better  results  were  to  be  hoped  for.  He  added 
that  the  Keller  and  H6roult  seemed  at  present  the 
only  practicable  furnaces  as  far  as  this  country 
was  concerned,  and  Mr.  R.  S.  Hutton  drew  attention 
to  the  fact  that  one  of  the  advantages  of  the  H6roult 
furnace  was  due  to  the  fact  that  it  was  an  arc  as  well 
as  a  resistance  furnace. 


A  good  deal  of  interest  was  shown  concerning  the 
figure  of  £10  per  e.h.p.-year  quoted  by  Mr.  Harbord 
in  his  paper  as  the  probable  price  of  power.  Mr.  R.  L. 
Gamlen  was  of  opinion  that  this  was  an  excessive 
figure,  and  that  the  big  power  supply  companies  would 
have  no  difficulty  in  improving  upon  that.  Professor 
Wilson  agreed  with  Mr.  Gamlen  that  a  lower  figure 
could  be  quoted.  Subsequent  speakers  called  attention 
with  not  a  little  bitterness  to  the  conservative  attitude 
of  British  steel  [makers,  who  would  not  spend  a  j^io 
note  on  an  experiment  which  might  put  ;£5,ooo  into 
their  pockets.  This,  however,  is  the  opinion  of 
extremists. 


Additional  figures  relating  to  the  Heroult  furnace 
were  available  through  Mr.  W.  Murray  Morrison, 
who  pointed  out  M.  Heroult  had  recently  reduced 
his  energy  figure  to  0*15  e.h.p.-years  per  ton  of  steel, 
starting  with  scrap,  and  to  the  remarkable  figure  of 
0*0114  e.h.p.-years  (equivalent  to  2s.4d.  a  ton),  starting 


An  interesting  piece  of  intelligence  is  that  relating 
to  the  proposed  amalgamation  of  the  Society  of  Arts 
and  the  London  Institution.  The  want  of  the  former 
has  been  that  it  has  no  building  of  its  own,  being 
simply  a  tenant  at  its  house  in  the  Adelphi.  On  the 
other  hand,  the  London  Institution  possesses  large 
freehold  premises  in  Finsbury  Circus,  the  only  objection 
to  which  is  that  with  the  City  now  entirely  given  up 
to  business  pursuits,  the  geographical  position  is 
at  fault.  The  idea  underlying  the  amalgamation 
appears  to  be  that  the  London  Institution  should 
dispose  of  its  valuable  freehold  and  that  adding  its 
funds  to  those  of  the  Society  of  Arts,  the  new 
corporation  should  build  a  new  house  in  the  West 
End,  or  at  least  within  reach  of  it ;  perhaps,  indeed^ 
on  the  site  that,  but  for  Mr.  John  Bums,  was  to  have 
been  given  up  to  Parisian  vanities. 

The  terms  of  the  amalgamation  are  practically 
settled.  On  the  Committee  which  is  dealing  with  the 
subject,  the  Society  of  Arts  is  represented  by.  it  is 
understood,  the  Lord  Chief-Justice,  Sir  Wm.  Preece» 
Sir  Owen  Roberts,  Sir  John  Wolfe-Barry,  and  Sir 
Henry  Trueman  Wood  ;  and  the  London  Institution 
by  Dr.  W.  H.  S.  Aubrey,  Major  Travers,  and  Messrs. 
F.  Hovenden,  C.  F.  J.  Jennings,  W.  T.  Shaw,  and 
Robert  W.  Frazer. 
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TEHPERATURE    EXPERIMENTS. 


At  the  last  meeting  of  the  Institution  of  Electrical 
Engineers  on  March  gth,  Mr.  Alex  Siemens  (president), 
in  the  chair,  Mr.  E.  H.  Rayncr  submitted  a  paper 
con^municated  by  Dr.  R.  T.  Glazthrcok,  F.R.S., 
reporting  on  temperature  experiments  carried  out 
at  the  National  Physical  Laboratory.  The  first 
investigation  was  as  to  the  effect  of  heat  on  the 
electrical  and  mechanical  properties  of  such  insulating 
maleiials  as  are  usnally  employed  in  electrical 
machinery,  more  especially  in  the  construction  of 
continuous  current  dynamos  and  transformers.  The 
second  part  deals  with  the  internal  temperatures 
of  field  coils  of  continuous  current  machinery.  The 
research  in  the  first  investigation  involved  the 
deteiniination  of  the  voltage  which  would  pierce 
the  substance,  and  tests  devised  to  measure  the  loss 
of  mechanical  strength  and  brittleness.  Mr,  Ra>Tier 
exhibited  apparatus  used  in  the  experiments  and 
gave  some  practical  illustrations  cf  its  use. 

DR.    GLAXERROOK    ON    RESULTS    ACHIEVED. 

Dr,  Glajcebrook  said  the  report  presented  was  the 
outcome  of  a  combination  of  the  resources  of  the 
National  Physical  Laboratory  and  that  of  the  leading 
manufacturers  who  supplied  the  materials  for  testing 
purposes.  The  object  of  the  experiments  was  to 
define  as  clearly  as  possible  the  manner  in  which 
the  temperature  rose  in  machines  of  various  patterns 
under  working  conditions.  The  first  question  was  the 
determination  of  the  highest  temperature  that  the 
materials  ordinarily  employed  in  electrical  machinery 
could  be  allowed  to  reach,  and  what  were  the  con- 
ditions those  materials  would  be  under  at  the.se  high 
temperatures-  Did  the  strength  of  the  materials 
increase  under  such  conditions,  and  if  so  up  to  what 
temperature  ?  It  was  clear  the  brittleness  of  the 
materials  used  increased  as  the  temperature  rose, 
but  the  problem  was  at  what  point  the  brittleness 
increased  to  a  degree  which  was  dangerous.  The 
mechanical  tests  were  not  difficult  to  devise  and 
carry  out.  Mr.  Rayner  had  explained  the  methods 
which  were  used  in  making  various  experiments 
and  had  stated  the  results. 

Taking  the  matter  quite  generally  it  would 
appear  that  the  properties  of  the  materials  tested 
were  somewhat  improved  by  healing  up  to 
75  deg.  C,  although  perhaps,  the  resistance  to 
punching   and   brittleness    was    not   always   improved 


up  to  that  temperature.  Even  up  to  a  temperature  of 
100  deg.  C,  the  dielectric  strength  of  the  materials 
improved,  and  the  mechanical  properties  were  not 
seriously  atiected.  but  at  the  higher  temperature  of 
12^  deg.  and  130  deg.  C.  weakness  began  to  manifest 
itself.  He  might  point  out  that  these  results  had 
been  confirmed  by  a  similar  series  of  experiments 
undertaken  by  Messrs.  Crompton.  and  as  far  as  he 
had  seen  the  results,  by  another  series  undertaken 
by  Messrs,  Siemens.  The  trend  of  all  these  experiments 
was  to  show  that  up  to  a  temperature  of  100 
or  I  TO  i.,  or  even  perhaps  a  htlle  higher,  the  materials 
which  were  likely  to  be  used  m  field  coiLs  did  not 
in  practice  show  any  such  sign  of  deterioration  as 
might  condemn  them  from  use.  These,  however, 
were  matters  to  be  discussed  by  members  of  the 
Institution  with  more  practical  exj>erience  than  him- 
self. 

CDTTON  AS  AH  INSULATOR. 
One  very  interesting  fact  brought  out  by  one 
of  Mr.  Rayner's  experiments  was  the  way  in  which 
the  temperature  of  the  cotton  and  all  other  insulated 
materials  changed  as  the  moisture  was  dried  out, 
and  there  was  one  particularly  striking  point  to  which 
attention  might  ho  directed.  When  cotton  had 
tjeen  treated  for  some  appreciable  time  and  kept  at  that 
high  temperature,  and  then  was  suddenly  allow eti 
to  cool,  there  was  a  very  large  sudden  rise  of  resistance* 
lieference  w^as  made  in  the  paper  to  that  fact  and 
the  way  in  which  the  moisture  was  drawn  back  into 
the  pores  of  the  material  on  sudden  cooling.  Assuming 
it  to  be  shown  by  the  experiments  detailed  in  the  first 
part  of  the  paper  that  such  temperatures  might  be 
allowed  in  macliines  without  damage,  the  question 
arose  as  to  what  temperatures  were  actually  reached 
in  machines  at  work.  It  was  possible,  of  course,  to 
measure  external  temperatures  by  thermometers, 
and  even  then  large  variations  could  tie  got  by  varying 
the  mode  of  packing  the  thermometer.  It  was 
possible  also  to  measure  the  average  temperature 
internally  by  means  of  the  change  of  resistance,  and 
he  thought  that  the  very  simple  portable  apparatus 
which  Mr.  Ra\nier  had  devised  made  it  easy  to  measure 
such  temperatures  within  a  reasonable  degree  of 
accuracy.  The  measurement  of  the  average  temper- 
ature was  not,  however,  sufficient  because  it  was 
clear  that  the  temperature  at  one  part  of  the  coil 
might    exceed    the    average    temperature    by    a    very 
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considerable*  and  by  a  varying  amount.  The 
experiments  made  by  Mr.  Brown  years  before 
had  shown  that  it  was  just  a  question  whether 
sufficient  variety  had  been  made  in  researches 
of  this  character,  and  it  was  considered  that  it  might 
perhaps  be  advisable  to  repeat  the  experiments  with 
a  little  modification  on  a  series  of  coils  of  various 
sizes  and  pattern.  He  would  like  to  refer  to  the 
valuable  assistance  received  from  the  various  manu- 
facturers, the  work  done  really  being,  as  he  had 
stated  at  the  outset,  a  combination  of  the 
resources  of  the  National  Physical  Laboratory  and 
the  manufacturing  side  of  the  industry.  .  The  coil 
was  first  tested  at  the  laboratory  to  see  what  the 
distribution  of  temperature  would  be  when  not  on  the 
machines,  and  then  afterwards  tested  in  the  maker's 
works.  The  work  was  carried  out  at  the  suggestion 
of  the  Engineering  Standards  Committee  and  the 
thanks  of  the  Institution  were  due  to  that  Committee 
for  the  help  given.  He  was  ready  to  hear  suggestions 
as  to  carrying  the  work  further. 
The  discussion   was  adjourned. 

PRIMK  MOVBRS  AND  MODBRN  POWBR  QBNKRATION. 

At  a  meeting  of  the  Leeds  Association  of  Engineers, 
the  President  occupying  the  chair,  Mr.  J.  T.  Pullon 
read  a  paper  on  **  Prime  Movers  and  Modem  Power 
Generation." 

Steam  engines,  said  the  author,  were  the  most 
important  of  our  prime  movers  ;  modem  improve- 
ments being  not  so  much  in  the  engines  and  boilers 
as  in  the  numerous  auxiliaries.  Considerable  economy 
in  boiler  feeding  was  effected  by  Halpin's  thermal 
Storage  vessels,  placed  above  the  boiler  through 
which  the  feed  is  passed.  Unwin's  test  gave  an 
economy  of  20  per  cent.,  and  Mr.  Ivatt  had  recently 
applied  one  over  the  barrel  of  a  Great  Northern  loco- 
motive. With  colUery  winding  engines  using  4  to 
'5  tons  of  steam  per  hour  and  rolling  mill  engines  using 
20  tons,  M.  Rateau  had  effected  a  great  saving  by 
collecting  the  exhaust  steam  in  thermal  storage  vessels 
for  use  in  driving  low  pressure  steam  dynamos  and 
worJdng  with  a  25-in.  or  26in.  vacuum.  Further 
economy  lay  in  the  direction  of  superheating.  The 
thermo-dynainic  gain  was  only  a  small  one.  the  index 
of  expansion  of  superheated  steam  being  i  '$  as  against 
1*03  for  saturated  steam,  the  work  done  being  pro- 
portionately less  and  heat  was  necessary  for  super- 
heating. The  economy  was  therefore  not  directly 
due  to  superheating  but  to  prevention  of  loss  due 
to  initial  condensation,  leakage,  etc.  The  maximum 
efficiency  of  boilers  reported  up  to  date  was  83  per 
cent,  but  was  often  as  low  as  65  per  cent. 

Internal  combustion  engines  were  also  passed  under 


review,  Mr.  Pullon  alluding  to  the  effect  of  Thwaite 
gas  as  compared  with  other  gases  rich  in  hydrogen 
in  giving  a  better  and  larger  turning  moment  on  the 
crankshaft  with  much  less  strain  and  shock  on  the 
bearings.  This  was  illustrated  by  three  combined, 
diagrams.  A  400  h.p.  ga3-cleaning  plant  would  be 
at  work  on  this  system  in  Leeds  in  a  few  weeks. 

THB    TRAMWAYS    AND    LMIHT    RAILWAYS 
ASSOCIATION. 

The  official  circular  for  March,  1905,  contains  a 
notice  of  a  proposed  visit  to  the  Metropolilaii 
Electric  Tramways  on  Thursday,  March  30tik; 
and  of  Mr.  G.  A.  Trube's  lectures  on  "  BraJBll^ 
A  full  report  of  the  annual  meeting,  on  February,  iQlik 
is  given,  and  of  Mr.  Herbert  Jones's  lecture  on  tfas 
Waterloo  and  City  Railway  (with  diagrams),  'with  tbe 
discussion  thereon,  on  February  23rd.  The  visit 
to  the  London  United  Tramways  is  fully  described. 
The  correspondence  on  the  Umits  of  s{>eed  in  the 
case  of  tramways  with  the  Board  of  Trade,  and  their 
latest  memorandum  on  details  of  construction  and 
equipment,   are  also  given. 


The  report  for  the  year  ending  December  3i»t, 
1904,  of  the  Institution  of  Mining  and  Metallurgy, 
states  that  during  the  year  the  membership  has 
increased  by  134,  the  total  number  of  members  being 
1,246.  The  report  states  that  the  council  look  lor  an 
early  decision  in  regard  to  the  reorganisation  of  the 
Royal  School  of  Mines.  A  committee  has  bees 
appointed  with  the  object  of  standardising  mining 
and  metallurgical  weights,  measures,  terms,  etc* 
The  income  of  the  year  at  ^£4,135  showed  an  increase 

of  ;f945- 


At  the  last  meeting  of  the  Glasgow  Studmta' 
Association  of  the  Institution  of  Civil  Engineers, 
Mr.  J.  E.  Harrison.  M.Inst.CE.,  president  of  the  associa- 
tion, presiding,  Mr.  Thomas  Lees,  jun..  Stud.  Inst.C.E., 
read  a  paper  on  "  Permanent  Way."  He  discussed 
the  important  features  in  the  construction  of  permanent 
ways  in  modern  railroad  practice,  and  compared 
them  with  the  methods  adopted  abroad.  A  short 
historical  sketch  was  given  showing  how  the  modem 
railway  track  had  developed  from  the  old  wooden 
tracks  of  earlier  times.  The  permanent  way  proper 
was  then  dealt  with,  and  the  practice  of  British  rail- 
way companies  compared  with  American  methods. 
In  conclusion,  a  plea  was  made  for  supported  joints 
in  preference  to  suspended  joints.  An  animated 
discussion  followed. 
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WEEKLY    NOTES    ON    NAVAL  PROGRESS  IN  CONSTRUCTION  AND  ARMAMENT. 

(BV  OUR  NAVAL  CORRESPONDENT.) 


aREAT    BRITAIN. 

HE    Clyde   aMpbuilders  are    having 

a   busy    time    just   now,     as    four 

of    the    armoured  cruisers   of    the 

County     class    are      either     ready 

for   their    trials,    or    have   already 

entered  upon  them.    The  Carnarvon 

alsk),   which    has    been     built    by 

Beardmore,  has  completed    her  trials  and  attained  a 

full  power  speed  of  2 3  3  knots,  as  against  the  22*25 

designed. 

The  following  table  gives  the  results  of  the  trials  :— 

At  At  At 

jt  power,     f  power.       full  power. 

4-756 
84-3 
134 

2T  I 


21-43 

15,212 

1287 


23-3 

21,489 

142*1 

2-28 


Speed,  knots 

LH.P 

Revolutions 

Steam  pressure,  lb. .  . 

Coal  consumption,  lb 

The  Argyll  also  is  in  dry  dock  preparing  for  her 
trials,  and  the  Roxburgh  and  Antrim  should  also 
shortly  be  at  sea  for  the  same  purpose.  It  is  expected 
that  the  Carnarvon  will  be  commbsioned  in  about 
six  weeks'  time. 

Approximate  dates  lor  the  launching  of  the  Africa 
and  the  Hibemia  have  been  announced,  and  from 
these  it  is  hkely  that  the  Africa  wdl  be  off  the  stocks 
towards  the  end  of  May,  and  the  Hibemia  on  or  about 
June  6th,  These  two  vessels  were  laid  down  within 
a  few  days  of  each  other  and  the  progress  made  with 
them  has  therefore  been  at  a  fairly  uniform  rate. 

FRANCe. 

There  is  still  some  doubt  as  to  the  ultimate  decision 
of  the  Minister  of  Marine  on  the  subject  of  the 
armoured  cruisers  Edgar  d  Qui  net,  Ernest  Re  nan  and 
Waldech  Rousseau  (C.  17).  It  had  been  intended 
to  make  the  Edgard  Quinet  a  vessel  of  23  knots  speed 
and  the  other  two  of  24  knots  and  larger  displace- 
ment. Homogeneity,  however,  is  one  of  the  attributes 
M.  Thomson  desires  to  introduce  into  the  French 
navy,  and  for  that  reason  he  has  called  for  e^stimates 
as  to  the  cost  of  altering  the  Edgard  Quinei  to  conform 
with  the  lines  of  the  Ernest  Renan.     If  the  pecuniary 


loss   entailed    is  not    too   heavy   it    is   quite   probable 
that  the  alterations  will  be  effected. 

QERMANV, 

The  discussions  on  the  German  navy  estimates 
were  a  trifle  acrimonious  and  in  the  end  the  original 
amount  of  the  estimates  jf  11,610,000  (M, 232,200.000), 
w^as  reduced  by  ^159.000  (M.3, 198,000),  The  total 
number  of  men  voted  was  36,622. 

RystiA. 

The  fate  of  the  three  small  battleships  built  by 
the  Temi  Trust  as  a  speculation  has  mnv  apparently 
been  settled  by  the  purchase  of  them  by  Russia, 
They  cannot,  of  course,  be  deliveretl  until  the  war 
is  ended,  but  they  will  then  dc  something  to  balance 
the  Kashima  and  Katori  which  are  building  in  this 
country-  for  Japan.  The  fact  of  the  sale  of  the  three 
vessels  (whicli  it  was  once  understood  were  for  the 
Italian  navy)  has  be«n  kept  v«ry  secret,  and  it  does 
not  appear  that  any  ofhcial  announcement  of  the 
transaction  is  to  be  expected  while  the  war  continues. 

The  state  of  Rozhdestvenski's  squadron  must  be 
very  bad  by  now,  and  the  report  that  the  bottoms 
of  the  vessels  are  so  foul  that  they  can  hardly  move 
through  the  water  is  by  no  means  improbable.  Three 
months  lying  idle  in  the  waters  around  Madagascar 
is  not  the  best  Vi/ay  to  keep  a  battle  scpjadron  up  to 
the  hghting  and  mancruvring  efficiency  raquired  to 
meet  an  enemy  hke  Togo, 

UNITED    STATES, 

The  Senate  has  passed  the  Naval  Appropriation  Bill 
practically  iu  its  entirety,  and  the  ITnited  States 
programme  for  the  ensuing  year  therefore  comprises 
two  battleships  and  some  smaller  vessels. 

Tenders  have  been  called  for  for  three  "scouts "  of 
3,750  tons  displacement.  The  general  dimensions 
of  these  vessels  are  :  Length,  420  ft.  ;  t>eatn,  46I  ft.  ; 
draught,  16}  ft.  The  maximum  coal  capadty  is  to 
be  1,250  tons  and  the  engines  are  to  develop  16,000  h,p.. 
but  the  American  papers  fail  to  state  what  speed 
will  be  required.  The  engines  will  l>e  of  the  ordinary 
reciprocating  type  and  steam  will  be  supplied  by 
twelve  boilers  of  the   Express   type» 


574 


PAGE'S    WEEKLY. 


March  17, 


AN    ELECTRIC    HAULING   WINCH. 

By  Messrs.  Chambers^  Scon-  and  Company,  Motherwell,  N.B. 


THE  accompanying  iUuBtration  represents  the  latest 
type  of  electric  hauling  winch  for  outside  service 
manufactured  by  Messrs.  Chambers,  Scott  and  Company, 
of  Motherwell,  N.B,  It  is  of  compact  design,  and 
strong  construction,  and  is  arranged  so  as  to  permit 
of  easy  overhauling  when  necessary.  The  gear  is  power- 
ful  exerting  a  pull  of  two  tons  on  the  winding  rope 
at  a  speed  of  120  ft.  per  minute*  A  magnetic  and 
mechanit^  brake  and  clutch  gear  are  fitted  to  the 
winch*  This  arrangement  allows  the  gear  when 
winding  to  be  braked  automaticaUy  as  required,  and 
enables  the  load  to  t>e  run  out  under  perfect  control 
of  the  screw  brake,  all  the  levers,  etc.,  being  conveniently 
arranged  for  the  operator  at  the  rear  of  the  winch. 
The  drum  is  3  ft*  in  diameter,  built  of  steel  with  cast- 
iron  ^jiges*  and  runs  loosely  on  ils  shaft,  to  which 
it  can  be  Jixed  by  means  of  a  dutch  actuated  by  a 


hand  lever.  It  is  equipped  with  a  wood-lined  brake, 
operated  by  screw  and  handwheel,  and  the  gear  is 
of  cast  steel,  the  hrst  reduction  gear  Ijeing  machine* 
cut.  The  motor  is  of  the  enclosed  type,  fitted  with  a 
self-sustaining  magnetic  brake  and  raw-hide  pinion, 
and  is  controlled  by  a  reversing  and  speed 'regulating 
switch  of  the  tramway  type,  furnished  with  a  metaJlic 
resistance  in  a  cast-iron  box  forming  a  seat  for  the 
motor.  The  gearing  is  protected  by  built  steel 
covers  and  guards,  whilst  the  electrical  equipment  is 
all  encased.  All  the  gear,  etc.  is  mounted  on  a 
sole  plate,  and  the  bearings  are  fitted  with  gun*metal 
bushes  and  adjustable  covers  and  lubricators. 
The  w^inch  illustrated,  which  has  been  supplied  to 
a  large  shipbuilding  >^ard,  will  haul  trucks  loaded 
to  sixty  tons  at  the  rale  of  two  miles  an  hour  on  a 
level  track* 


NEW    ELECTRIC     HAULING-WINXH     FOR     OUTSIDE    SERVICE, 
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HEAVY  EXPRESS  LOCOnOTIYE  DESIGN. 

By  J.   R   Bazin. 


^^NE  of  the  chief  points  to  be  aimed  at  in  designing 
^^  a  locomotive  for  working  heavy  express  trains 
is  to  plan  it  in  such  a  manner  that  its  power  can  be 
exerted  uniformly  throughout  the  journey;  that  is  to 
say,  its  speed,  when  once  fairly  started  with  its  train, 
shonld  never  fall  below  53  miles  per  hour  when  ascend- 
ing banks,  and  rarely  exceed  yo  miles  per  hour  in  run- 
ning down  hilK 

TWa     PRftVALKNT    TVPCS. 

The  two  cla.-ses  which  are  becoming  most 
prevalent  are  the  "  10- wheel*"  and  the  '' Atlantic' 
typ?.  Comparing  the  "  10  wheel  *'  type  ^dth  the 
*' Atlantic"  type,  the  former  is  unquestionably 
better  adapted  for  working  over  a  road  with  many 
steep  gradients  on  account  of  its  greater  adhesive 
power,  but  the  third-coupled  axle  undoubtedly  must 
hinder  the  running  of  the  engine  at  high  speeds,  causing 
a  great  deal  of  extra  wear  and  tear  to  the  machine 
and  increasing  the  internal  resistance  ;  and  it  is  very 
doubtful  whether  the  extra  seventeen  tons  or  so  avail- 
able for  adhesion  is  really  an  advantage  with  the  size 
of  cylinders  found  to  be  the  most  satisfactory  for  such 
engines  when  employed  on  straightforward  express 
work.  The  "Atlantic"  type  possesses  one  disliuct  ad- 
vantage  over  the  "  10  wheel  "  type,  as  it  has  all  the 
coupled  axles  placed  in  front  of  the  lirebox,  and  so 
enables  the  firebox  to  overlap  the  frames,  thus  allowing 
it  to  be  made  as  wide  as  the  loading  gauge  will  pemut. 
and  increasing  the  grate  area  to  a  large  extent  ;  and 
instead  of  having  a  long  narrow  box.  a  short  broad 
box  can  be  employed,  giving  greater  facilities  for  firing, 
also  enabling  a  larger  water-space  to  be  left  between 
the  inside  box  and  outside  shell,  a  most  important 
feature  in  boiler  design,  which  not  only  allows  ol  freer 
circulation,  but  also  gives  greater  facilities  for  getting 
the  scale  and  dirt  out  of  the  boiler.  In  this  t\^e 
oi  engine  there  is  far  greater  scope  for  increasing  the 
siJEe  of  the  firebox  than  is  possible  in  any  other  design 
where  the  Jirebox  has  to  be  between  the  frame. 

It  has  been  stated  above  that  the  capacity  of  the  boiler 
as  a  steam  generator  is  the  real  source  of  reserve  energy 
in  the  locomotive,  and  it  is  chiefly  on  account  of  the 
facilities  offered  for  increasing  the  size  of  the  boiler 
tliat  the  "Atlantic*'  type  has  been  shown  as  preferable 
for   main   line   work ;     but   other  important   features 


which  play  equally  as  great  a  part  in  pro<iucmg  an 
cflicient  engine  must  not  be  overlooked,  viz..  the  number, 
arrangement,  and  size  of  the  cylinder,  the  diameter  01 
the  driving  wheels,  and  the  working  pressure  of  the 
boiler. 

DIVIDINQ    THE    ENQINC 

It  is  impossible  to  allude  to  the  number  and  arrange- 
ment of  the  cylinders  without  touching  on  the  much- 
disputed  question  of  the  advisability  of  compounding  ; 
and  it  may  here  be  safely  stated,  as  far  as  this  countr^'^  and 
America  are  concerned,  that  whatever  has  been  achieved 
by  the  compiunl  locomotive  has  been  done  by  the 
siuph  engin?.  With  the  compound  engine,  when 
wj>rking  hard,  the  most  effectix  e  point  of  cut  oft  in  the 
high  pressure  cylinders  is  about  55  percent,  of  the  stroke, 
whereas  in  the  simple  engine  steam  is  cut  od  at  25 
per  cent.  ;  thus  it  is  doubtful  whether  the  amount 
of  steam  used  in  the  compound  is  much  less  than 
that  used  in  a  simple  engine  of  equivalent  cylinder 
power.  It  is  not  intended  here  to  discuss  the  various 
kinds  of  compound  locomotives  in  use,  but  it  is  suffi- 
cient to  say  that  the  four-cylinder  de  Glehn  engine 
has  proved  by  far  the  most  satisfactory  of  modem  com- 
pounds. The  success  of  the  compound  engine  being 
chiefly  due  to  its  high  boder  pressure,  and  since  the  use 
of  such  high  pressures  en  tads  so  many  drawbacks,  it 
is  well  to  consider  if  the  advantages  claimed  for  com- 
pounding are  really  worth  the  extra  wear  and  tear 
that  the  Wiler  is  subjected  to.  With  regard  to  the 
advisability  of  dividing  the  engine,  that  is  a  point  which 
suggests  a  great  opening  for  development  in  the  steam 
locomotive ;  for  since  the  objections  to  compounding 
have  been  briefly  stated,  there  is  no  reason  to  prevent 
the  system  of  dividing  the  engine  l>eing  carried 
Out  in  the  simple  locomotive.  In  such  a  design, 
as  large  a  t>oiler  as  possible  Atth  the  most  efficient 
steam  generating  capacity  would  have  to  be  provided, 
for  which  the  "  Atlantic  "  engine  adapts  itself  admirably  : 
and  instead  of  using  a  high  ^^oridng  pressure  of  about 
225  lb.  per  square  inch,  as  in  Ae  case  of  the  compounds, 
a  lower  pressure  of  r  80  lb»  per  square  inch  would  give 
most  satisfactory^  results. 

In  the  case  where  four  cylinders  were  employed, 
one  pair  would  be  placed  outside  and  the  other  pair 
iaside  the  frames,  and  could  be  arranged  in  two  ways— 
cither  all  driving  on  tbe  front-coupled  axle  with  the  four 
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cranks  at  right  angles,  so  that  those  of  the  inside  and 
outside  cylinders  on  the  same  side  would  be  at  180 
deg.,  thus  making  the  reciprocating  parts  balance 
each  other ;  or  the  two  inside  the  frames  could  drive 
the  front-coupled  axle,  and  the  other  two  outside  the 
frames  could  drive  on  the  rear  coupled-axle.  This 
latter  method  would  perhaps  distribute  more  evenly 
the  stresses  and  strains  without  altering  the  balancing 
if  the  cranks  were  arranged  as  above. 

If  thre6  cylinders  were  used,  the  most  satisfactory 
method  of  placing  them  would  be  for  one  to  be  inside 
and  two  outside  the  frames,  all  driving  on  the  leading 
coupled  axle  with  the  cranks  at  1 20  deg.  This  arrange- 
ment would  give  a  better  turning  moment  than  the 
four-cylinder  method,  and  allow  the  engine  to  start 
easier,  but  the  balancing  would  not  be  so  well 
maiat  lined. 

SIZE    OF    CYLINDERS. 

The  next  point  to  be  decided  is  that  of  the  best  size 
of  cylinders  to  be  employed, and  on  examining  the  various 
types  of  express  engines  running  at  the  present  time 
it  is  found  impossible  to  lay  down  a  definite  rule  with 
regard  to  this  point,  as  it  i^  found  that  while  some 
engineers  employ  cylinders  up  to  20  in.  and  21  in.  in 
diameter,  others  use  18  in.  and  19  in.  cylinders  on 
similar  work,  with  apparently  equal  success. 

Passing  from  the  question  of  the  diameter  of  the 
cylinders,  the  part  the  stroke  plays  is  of  equal  im- 
portance. Now  the  shorter  the  stroke  the  lower  the 
piston  speed  and  the  less  the  back-pressure,  but  the 
longer  the  stroke  the  more  room  there  is  for  the  ex- 
pansion of  the  steam  and  the  greater  the  amount  of 
leverage  on  the  crank-shaft  ;  but  with  a  long  stroke 
the  back  pressure  to  be  overcome  amounts  to  a  con- 
siderable factor  in  increasing  the  internal  resistance 
of  the  engine  at  high  speeds,  and  it  is  found  in  practice 
that  it  is  better  to  u^  a  stroke  of  moderate  length, 
say  24  in.  or  26  in.,  and  give  the  cylinder  an  extra  i  in. 
or  I  in.  diameter  to  allow  for  better  expansion,  than  to 
use  a  long  stroke  and  small  diameter  of  cylinder  or 
a  short  stroke  and  large  diameter  of  cylinder.  It  may 
be  suggested  that  two  cylinders  19  in.  by  24  in.  could 
be  employed  with  satisfaction  where  the  total  weight 
on  the  coupled  axles  must  not  exceed  36  tons,  of  which, 
under  the  most  favourable  circumstances,  rarely  more 
than  one-fourth  would  be  available  for  haulage  purposes  ; 
and  both  the  steam  and  exhaust  ways  should  be  of 
ample  dimensions  to  allow  as  great  a  head  of  steam 
to  enter  the  cylinders  as  possible,  and  also  to  be  got 
rid  of  quickly  after  having  done  its  work.  If,  now, 
those  two  cylinders  be  split  into  four  smaller  ones, 
in  order  to  obtain  the  same  piston  area  as  that  given 
by  the  two  19  in.  cylinders,  he  size  of  the  smaller  ones 


must  be  about  13}  in.  in  diameter;  but  since,  with 
well-designed  steam  and  exhaust  ports,  the  total  back- 
pressure could  be  reduced,  four  cylinders  of  14  in. 
diameter  could  be  employed,  the  stroke  of  2410.  re- 
maining the  same. 

With  regard  to  the  diameter  of  the  driving  wheels, 
in  ordinary  practice  the  most  satisfactory 
diameter  for  driving  wheels  is  found  to  be  about 
6  ft.  8  in.  for  fast  work,  and  this  size  easily  allows 
a  boiler  of  large  diameter  to  be  placed  above  them 
without  necessitating  an  extremely  high  centre  line. 

Having  now  described  that  part  of  the  machine 
which  converts  the  ''heat  energy"  into  "  mechani€:al 
energy."  it  will  be  as  well  to  say  a  few  words  with 
regard  to  the  ^ize  of  the  steam  generator  or  boiler 
for  use  on  such  a  locomotive.  It  is  in  the  efficiency 
of  the  boiler  to  generate  sufficient  steam  to  keep 
four  such  cylinders  fully  suppUed  under  the  most  ad- 
verse circumstances  that  the  real  reserve  power  of  such 
an  engine  is  found.  A  boiler  for  this  purpose  should 
possess  at  least  2,500  square  feet  of  efficient  heating 
surface,  of  which  quite  170  square  feet  should  be  given 
by  the  firebox,  and  the  grate  area  should  be  about. 
32  square  feet.  Such  a  boiler  must  be  at  least  5  ft.  6  in. 
internal  diameter,  and  about  16  ft.  in  length.  This 
will  give  room  for  quite  250  tubes,  having  an  internal 
diameter  of  2 j^  in.,  so  as  to  allow  for  a  relatively  slow 
velocity  being  imparted  to  the  gases  issuing  throngh 
them  from  the  firebox,  thus  allowing  more  heat  to  be 
given  out  by  them  ;  also  to  prevent  the  possibility 
of  choking  taking  place.  A  properly  designed  bcMler 
of  this  description  should  be  able  to  fulfil  all  that  is 
required  of  it  when  working  the  heavy  express  trains 
of  the  present  day. 

••  ATLANTIC"  TYPE    BIST  FULFlLft  REQUIREMSim. 

It  will  thus  be  seen  that  the  design  of  engine  bc^t 
suited  for  dealing  with  these  heavy  long -distance  express 
trains  is  undoubtedly  one  of  the  "Atlantic  "  type  having 
four  h.p.  cylinders,  14  in.  in  dia.meter»  with  a  24  in. 
stroke,  each  pair  driving  on  two  separate  coupled 
axles,  with  driving  wheels  6  ft.  8  in.  in  diameter,  and 
these  cylinders  supplied  with  steam  from  such  a  boiler 
as  has  just  been  described  above,  working  at  a  pressure 
of  180  lb.  per  square  inch.  A  four-cylinder  engine 
such  as  this  would,  in  the  first  place,  cost  more  than  a 
similar  two-cylinder  engine,  but  since  the  wear  and 
tear  would  be  considerably  reduced,  on  account  of 
the  better  balancing  and  more  even  distribuiioa  of  the 
stresses  and  strains,  the  cost  of  maintenance  and  running 
expenses  would  be  less. 

From  a  paper  read  on  March  13th  to  the  Graduates*  AssodatkMi  d 
the  InstittttioQ  of  Mechanical  Engineers. 
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THE   UGANDA   RAILWAY. 


By  J,   D*   F.    Leyland. 
(Continticd  frofu  pagf  468.) 


^N  addition  to  the  engineering 
difticulties  there  were  in  East 
Africa  many  extraneous  ones, 
which  may  be  said  to  be  pecu- 
liar to  this  railway,  and  few  of 
which  w*ere  or  could  have  been 
forseen  at  the  outset. 

Sir  Guiliord  Molesworth,  in  his  report,  said  : 
*'  This  combination  of  difficulties  is,  I  think, 
quite  unique  in  the  whole  history  of  railway 
construction,"  The  making  of  this  railway, 
on  account  of  no  local  labour  being 
obtained  J  involved  an  organisation  equal 
to  the  maintenance  of  an  ah'en  army, 
amounting  to  about  22,000  men,  who  had 
to  be  sheltered  and  fed  in  a  practically 
waterless  country,  devoid,  of  all  resources  and 


all  means  of  animal  and  wheeled  transport, 
native  porters  being  used  for  this  purpose. 
Everything  had  to  be  ordered  a  long  time  before- 
hand, requiring  a  great  deal  of  foresight.  Fever 
and  "  jiggers  ''  infested  the  coohe  camps.  The 
water  in  the  country,  as  I  have  said,  is  very 
scarce  and  unwholesome,  and  it  was  found 
necessary  to  erect  large  condensing  plant  at 
Kilindini,  and  most  of  the  water  required  for 
consumption  and  boiler  work  had  to  be  carried 
by  rail  from  this  place.  About  120  tons  were 
required  per  diem  for  drinking  purposes  alone. 
The  first  250  miles  of  the  railway  are  infested 
with  the  tsetse  fly,  which  makes  it  impossible 
for  transport  animals  to  live  in  this  region.  The 
progress  of  the  work  was  seriously  impeded 
by  man-eating  lions,  which  made  it  necessary 
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to  convey  ail  the  workmen  back  to  a  safe  camp 
every  night.  No  less  th^n  twenty -eight  coolies, 
one  engineer,  and  an  assistant  police  super- 
intendent were  killed  by  these  savage  beasts. 

The  engineering  strike  in  England  seriously 
impeded  work  out  there,  causing  innumerable 
delays  in  the  delivery  of  materials  required  for 
the  railway,  A  police  force  of  two  hundred  men 
had  to  be  organised  and  maintained.  An  agency 
for  the  supply  of  labour  and  materials  had  to 
be  founded  and  kept  up  in  India.  A  regular 
postal  and  telegraph  service  had  to  be  estab- 
lished, and  very  complete  hospital  arrangements 
were  required.  The  want  of  rolling  stock  and 
locomotives  was  the  most  formidable  obstacle 
to  progress.  Every  t.rain  had  to  carry  special  _ 
water- tank  wagons  for  ihe  use  of  locomotives,  % 
thus  limiting  its  carrying  cijpacity.  Ofificers  had 
to  learn  two  native  languages^ i"  ^^^  ^^  the  line. 

There  were,  however,  many  a  Jvantagcous  con* 
ditions  w^hich,  to  a  certain  extenV.  counteracted^ 
the  difficulties.  At  the  river  Atii\i.  niile  3io» 
there  was  found  to  be  a  supply  o£  wa't^^*"  enough 
for  locomotive  purposes.  Also  at  ^^^^^i^*^^^» 
and  at  the  head  of  the  rope  inchne,  there'xj'^^  ^ 
good  supply  of  water.  Transport  anima.^  ^^ 
well  beyond  the  fly  district.  Traction  engrjP^ 
of  military  type  also  proved  very  useful.  T"^ 
Wa-Kikuyu  were  mduced  to  clear  the  jungll 
in  their  own  districts.  The  death  rate  amon| 
the  coolies  was,  on  an  average,  20  per  thousand  ^ 
per  annum,  which,  considering  the  chmate  and 
conditions,  was  remarkably  low.  The  coolie 
labour  obtained  from  India  was  fairly  good, 
but  very  expensive.  After  passing  mile  33, 
bad  nights,  such  as  have  to  be  endured  on  the 
tropical  coasts  of  Africa  and  India,  are  never 
experienced.  Hospitals  were  estabhshed  at 
Kilindini,  Voi,  and  Makindu,  with  five  medical 
officers  to  each, 

SOME    ENOINKIRIMQ     OETAILa. 

The  engineering  staff  was  very  carefully 
selected  from  a  large  number  of  candidates  ; 
all  of  them  were  extremely  intelhgent,  energetic, 
and  with  a  keen  interest  in  their  professional 


duties.  Sir  George  Whitehoiise  is  a  well-known 
engineer,  with  long  and  varied  experience  in 
tropical  countries,  and  he  has  proved  his  qixalities 
by  the  great  work  he  has  accomplished.  The 
Uganda  Railway  is  a  metre-gauge  line.  A 
great  part  of  its  length  is  through  cuttings  and 
on  embankments,  with  steep  gradients  and 
sharp  curves.  There  are  about  500  miles  of 
gradient  and  150  miles  of  curves.  The  whole 
of  the  railway  is  ballasted,  but  it  was  thought  at 
first  that  this  would  not  be  necessary  through- 
out its  length.  The  permanent  way  consists 
of  50  lb.  flat-footed  steel  rails,  carried  on  pressed 
steel  trough  sleepers.  On  all  curves  of  less  than 
1,200  ft.  radius,  |  in.  extra  gauge  is  given.  The 
earthw^orks  and  bridging  on  the  whole  line  were 
completed  during  last  year. 

There  are  thirty-five  viaducts,  varying  in 
length  from  117  ft.  to  881  ft.,  and  in  depth  from 
37  ft.  to  III  ft.  Each  viaduct  is  divided  up  into 
spans  of  40  ft.  and  20  ft.,  and  they  are  built  upon 
the  spider-bridge  system.  Thirteen  firms ,  three  of 
which  were  American,  tendered  for  the  supply  of 
certain  of  these  viaducts.  The  contract  was  given 


to  the  American  Bridge  Company  of  Ne%v  York, 
otherwise  known  as  the  Pcncoyd  Iron  Company. 
This  Company  contracted  to  dehver  the  bridges 
at  any  British  port  at  £10  6s.  per  ton,  free  on 
board,  or  to  erect  them  witliin  forty-six  weeks 
of  contract  at  £18  per  ton.  The  principal 
workshops  and  running  sheds  are  at  Nairobi  ; 
the  stores  at  Kilindini.  Engine  sheds  have  been 
built  at  Kilindini,  Voi,  Makindu,  Nakuro,  Mnara , 
and  Port  Florence. 

The  special  conditions  prevailing  on  the  railway 
during  construction,  added  to  the  necessity 
of  having  a  large  number  of  locomotives, 
have  been  referred  to.  Tlie  total  number  of 
engines  on  the  line  was  abont  one  hundred. 
The  causes  of  the  great  number  required  were  the 
steep  gradients,  sharp  curves,  the  carrying  per- 
manent way  material  and  water,  and  the  great 
percentage  of  engines  always  under  repair,  or 
being  washed  out,  wiiich  was  necessary  on 
account  of  the  character  of  the  water. 

The  accompanying  illustrations  are  re- 
produced by  the  courtesy  of  the  Foreign 
Office.  ( To  he  cctttinuiiL ) 
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MODERN    COMMERCIAL    GRINDING. 


A  PAPER  on  this  subject  was  read  before  the 
Birmingham  Association  of  Mechanical  Engi- 
neers, the  following  being  an  abstract. 

The  author  refers  chiefly  to  plain  or  taper  cylindrical 
work,  as  he  is  of  opinion  that  at  the  present  time 
it  offers  more  possibilities  to  the  mechanical  world 
than  other  work  for  which  the  grindery  machine  is 
used. 

The  early  appUcation  of  grinding  was  done  chiefly 
on  work  which  had  been  previously  hardened,  and 
could  not  be  corrected,  or  brought  to  size  by  any  other 
means,  and  was  looked  upon  as  an  expensive  refine- 
ment ;  but  during  the  last  few  years  the  art  has  so 
progressed  that  to-day  it  is  not  possible  to  bring 
cylindrical  pieces  to  size  by  any  other  known  method 
so  quickly,  and  at  the  same  time  so  accurately,  as 
with    the   plain   cylindrical    "  Grinding  Machine." 

Another  feature  has  been  the  accompanying  progress 
of  the  manufacture  of  emery  wheels,  the  machines  being 
but  the  means  of  using  the  emery  wheels.  It  is  now 
knowTi  too,  that  work  cannot  be  ground  economically 
without  a  copious  and  constant  supply  of  water. 

THB    SPHD    OF    TRAVBRSK. 

The  author  deals  with  the  speed  of  traverse.  It  is 
obvious  that  the  capacity  of  a  grinding  machine 
is  limited  by  the  width  of  the  emery-wheel  face,  and  if 
this  is  kept  flat,  the  maximum  output  is  being  obtained 
from  the  machine.  A  large  diameter  emery  wheel 
will  retain  its  size  or  wear  away  less  of  its  diameter 
than  a  small  one,  but  if  proper  attention  is  paid  to 
the  periphery  speed  of  the  wheel  the  difference  in  size 
makes  so  very  Uttle  difference  in  time  that  it  can 
hardly  be  taken  notice  of  compared  with  the  traverse 
and  speed  of  the  work. 

It  was  formerly  considered  that  only  slim  work 
required  steadying,  and  that  heavy  work,  say  6  in. 
to  12  in.  diameter,  would  resist  both  the  pressure 
and  vibrations  set  up  by  the  emery  wheel.  This,  in 
the  author's  opinion,  is  a  grave  mistake,  and  he  seeks 
to  demonstrate  that  it  is  in  the  heavy  work  where 
the  rest  is  more  essential.  This,  no  doubt,  sounds 
rather  revolutionary  until  an  explanation  of  the  / 
phenomena  is  given.  Large  pieces  of  work  do  not 
absorb  the  vibrations  so  quickly  as  small  diameters, 
therefore  they  vibrate  longer. 

It  is  possible  to  grind  large  work  truly  circular, 
and  with  a  good  finish,  without  steady  rests;  but  to 
be  able  to  accomplish  a  good  result,  the  work  must 
be   first    turned,    true   as    to   roundness   and   parallel. 


and  to  within  4  or  5  i-iooo  in.  of  the  finished  size. 
Nothing  but  the  very  lightest  cut  is  possible  with  the 
emery  wheel  under  these  conditions,  therefore  the 
time  occupied  in  working  is  greater  than  the  present- 
day  manufacturing  conditions  render  desirable. 

TURNED    WORK    NOT    80    TRUB    AS    GROUND 
WORK. 

No  work,  however  carefully  turned  in  the  lathe, 
is  so  true  as  ground  work,  owing  to  the  work  in  the 
lathe  revolving  upon  a  running  centre,  and  any 
inaccuracy  of  revolution,  either  from  the  lathe  spindle, 
or  from  the  point  of  the  centres,  is  multiplied  on  the 
work.  With  the  grinding  machine  this  defect  is 
avoided  by  revolving  the  work  upon  centres  which  do 
not  move,  this  being  considered  the  best  method  of 
securing  accuracy.  To  ensure  work  being  ground 
concentric  steady  rests  should  never  be  brought 
to  bear  on  parts  which  are  not  being  ground,  or  have 
not  been  ground,  no  matter  how  apparently  true  the 
prepared  parts  are.  To  use  the  grinding  machine 
successfully,  one  must  understand  that  not  only  the 
machine,  but  the  wheel  and  the  work  itself  have  their 
own  part  to  play,  and  lack  of  attention  to  the  two  latter 
factors  may  cause  trouble  for  which  the  machine  is  in 
no  way  responsible.  The  preliminary  to  successful 
grinding  is  a  careful  study  of  particular  require- 
ments. The  wheel  best  suited  for  one  class  of  steel 
would  not  work  successfully  on  steel  of  a  different 
carbon.  Cast  iron  of  various  qualities,  and  bronze 
also,  require  varying  treatment.  Copper  and  bronze 
should  be  ground  with  a  soft  bonded  wheel  which 
is  also  used  on  such  materials  as  chilled  iron 
hardened  steel,  cast  iron,  etc.  More  heat  is  often 
generated  on  the  work  than  can  be  radiated 
equally,  thus  causing  it  to  run  in  an  eccentric. 

To  overcome  the  trouble  it  is  necessary  to  remove 
the  cause,  and  if  by  turning  on  the  water  to  its  extreme 
limit  the  trouble  does  not  cease,  then  a  wheel  with  a 
softer  bond  must  be  tried. 

To  get  good  results  from  an  emery  wheel  it  must 
have  a  constant  periphery  speed.  The  importance 
of  this  fact  is  recognised  by  the  makers  of  grinding 
machines,  and  is  provided  for  by  cone  pulleys  of  varying 
diameters. 

The  best  authorities  recognise  a  periphery  speed  of 
6,000  ft.  per  minute  as  being  the  most  desirable. 
The  ideal  drive  for  the  grinder  is  an  electric  motor, 
with  a  machine  specially  designed  to  take  it ;  this  does 
away  with  the  trouble  experienced  by  varying  loads, 
and  ample  power  can  always  be  provided. 


STRUCTURAL    STEEL    FOR    MARINE    BOILERS. 


THE  latest  specification  to  liand  from  the  Engineer- 
ing Standards  Commit  lee  is  concerned  with  struc- 
tural steel  for  marine  boilers,  and  is  based  upon  a 
careful  comparison  of  the  present  specifications  of 
the  Adtniralty,  llic  Board  of  Trade,  and  the  three  leading 
registry  societies.  The  sub-committee  dealing  with 
this  matter  consisted  of  Mn  Archibald  Denny,  chair- 
man, Sir  John  Durston,  K.C.B..  R.N.,  Messrs.  R.  J. 
Butler.  CB..  W.  E.  Smith,  C.B.,  and  P.  Samson. 
Professor  W.  C.  Unwn,  Messrs.  James  Dunn,  W.  J. 
Pratten  and  Arthur  Cooper.  A.  McA.  Kennedy.  Alex- 
ander Gracie.  Henry  Withy.  Summers  Hunter,  David 
ColviUe,  F.  W.  Dick,  A.  D.  Wedgwood,  Bernard  A. 
Firth,  H.  J.  Cornish.  J.  T.  Milton.  J,  Foster  King  and 
John  Gravell,  Sir  Benjamin  Hingley.  Bart.,  Messrs. 
William  Thackray,  William  Wyhe,  J.  Mclntyre  and 
James   McKechnie. 

The  specification  provides  that  structural  steel  lor 
marine  boilers  must  lie  made  by  the  open  hearth 
process,  acid  or  hasic,  as  may  be  specified,  and  as 
approved  by  the  inspecting  bocjy.  The  finished  material 
isto  be  free  from  cracks,  surface  flaws,  and  lamination. 
It  must  also  have  a  workmanlike  finish,  and  must  not 
have  been  hammer  dressed. 

fensde  strength  and  ductihty  are  to  l>e  determined 
from  standard  test  pieces  cut  lengthwise  or  crosswise 
from  the  rolled  material.  WTien  material  is  annealed  or 
otherwise  treated  before  dispatch,  the  test  pieces 
are  to  be  similarly  and  simultaneously  treatetl  with 
the  material  before  testing.  As  regards  plates,  where- 
ever  practiciible,  the  rolled  surfaces  shall  be  retained 
on  two  opposite  sides  of  the  test  piece.  "Hie  elongation 
is  to  be  measured  on  a  standard  test  piece  having  a 
gauge  length  of  8  in. 

For  material  more  than  "875  in,  in  thickness  the 
width  of  the  test  piece  between  the  gauge  points  must 
not  exceed  1 J  Ui.  ;  for  material  875  in.  to  '375  in,  in 
thickness,  inchisive.  the  width  is  not  to  exceed  2  in.  ; 
ior  material  less  than  '375  in.  in  ttiickness  the  width 
must  not  be  more  than  2\  in.  In  other  respects  the 
test  pieces  is  to  conform  generally  to  the  standard 
test  piece  A  reproduced  herewith. 

For  round  bars  the  test  piece  must  have  a  gauge 
length  of  not  less  than  eight  times  the  diameter, 
and  a  sectional  area  of  not  less  than  |  square  inch. 
When  enlarged  ends  are  used  the  length  of  the  parallel 
portion  must  be  not  less  than  nine  times  the  reduced 
diameter. 


The  tensile  breaking  strength  of  steel  plates  for 
shells  antl  girders,  detenninetl  from  standard  test 
pieces,  are  to  be  between  the  hmits  of  zS  and  32  tons 
per  square  inch.  For  plates  intended  for  flanging  or 
welding,  and  (or  combustion  chambers  and  fumares, 
the  lensUe  breaking  strength  must  be  l»etween  the 
fimiti  of  26  and  30  ton*  per  square  inch.  In  the  cade 
of  material  for  purposes  in  which  tensile  strength  is 
not  important,  the  tensile  test  may  be  fJUspensed 
with  and  the  ben<l  test  only  made,  if  so  specified  and 
approved.  The  elongation,  measured  on  a  standard 
test  piece  having  a  gauge  length  of  8  in.,  is  to  be  not 
less  than  20  per  cent,  for  material  of  '37S  in.  in  thick- 
ness and  upwards  re<:[uired  to  have  a  tensile  breaking 
strength  of  2iii  to  32  tons  per  square  inch  ;  and  not  less 
than  23  per  cent,  for  material  of  375  in.  in  thickness 
and  upwards  required  to  have  a  tensile  breaking 
strength  of  26  to  30  tons  per  square  inch, 

The  tensile  tjreaking  strenglti  of  longitudinal  stays 
and  angle  and  tee  bars  is  to  Lc  bciwetn  the  limits  of 
28  and  32  tens  per  square  mch.  with  an  elongation  of 
not  less  than  20  per  cent,  measured  on  the  standard 
lest  piece.  For  Imrs  for  combi'stion  chamber  stays 
the  tensile  breaking  strength  shall  be  between  26  and 
30  tons  per  square  inch,  with  an  elongation  of  not  less 
than  ^3  per  cent,  measured  on  the  standard  test 
piece. 

For  material  under  -375  in,  in  thickness  the  elongation 
may  not  be  more  than  3  per  cent,  below  the  above- 
named  elongations.  The  tensile  breaking  strength 
of  rivet  bars  are  to  be  between  the  limits  of  26  and  30 
tons  per  square  inch  of  section,  with  an  elongation  of 
not  less  tlian  25  per  cent,  measured  on  the  standard 
test  piece. 

TEST    PIECE    A. 
FOR  f»LATES  AMD   OTHER  STRUCTURAL  MATERIAL 
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MR.  JOHN  MATHIESON, 
GENERAL  MANAGER  OF  THE  MIDLAND  RAILWAY. 

U*E\\'  men  have  acquired  a  wider  exjierienceoJ  railway  affaii-s  or  a  more 
comiirehensivc  knowledge  of  the  abstruse  details  of  freiglit  and  passenger 
traffic  than  Mr.  John  Mathieson.  Born  in  1846  at  New  Cumnock  in 
Ayrshire,  he  commenced  his  exceptionally  active  railway  career  at  the 
early    ape   of    thirteen,   when    he   entered   the    service  of  the  Glasgow  and 
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South-Westem  Railway  at  the  station  of  his 
native  village.  His  aptitude  for  business  soon  met 
with  the  approval  of  his  superiors,  and  after  he 
had  spent  about  eighteen  months  at  New  Cum- 
nock station  he  was  transferred  to  Hurlford, 
which  at  that  period  was  the  most  important 
mineral  centre  on  the  company's  line.  He  spent 
several  years  here  in  the  capacity  of  booking- 
clerk,  and  whatever  leisure  hours  weie  at  his 
disposal  he  diligently  devoted  to  the  study  of 
railway  economics. 

The  authorities  were  not  long  in  discovering 
that  in  young  Mathieson  they  had  a  servant 
whose  mental  equipment  fitted  him  for  a  higher 
position,  and  in  1865  he  was  promoted  to  be 
station-master  of  Stewarton.  He  held  this  post 
for  a  few  years,  when  he  was  singled  out  for 
further  distinction,  and  was  selected  to  fill 
a  vacancy  in  the  office  of  the  superintendent 
of  the  hne.  He  passed  through  the  various 
grades,  and  in  1875,  when  he  was  twenty-nine 
years  of  age,  he  was  made  head  of  the  depart- 
ment. 

In  1889  Mr.  Mathieson  was  invited  by  the 
late  Sir  Thomas  Mcllwraith  to  go  to  Queensland 
as  chief  of  the  Commissioners  of  the  State  rail- 
ways of  that  colony.  The  offer,  which  he 
naturally  accepted,  was  a  tempting  one,  carry- 
ing an  annual  emolument  of  £3,000. 

At  the  end  of  his  first  year's  administration 
in  Queensland  the  capital  invested  in  the  rail- 
ways was  £13,606,384.  By  the  end  of  June  1895 
it  had  increased  by  new  construction  to 
£16,522,293.  During  the  time  Mr.  Mathieson 
was  responsible  for  the  management  the  Queens- 
land railways  reached  a  degree  of  efficiency, 
combined  with  economy  of  maintenance,  which 
they  had  previously  never  obtained.  The  gross 
earnings  rose  from  £849,868  to  £1,025,512, 
while  the  working  expenses  were  reduced  from 
£618,798  to  £581,973,  showing  an  increase  in 
the  net  earnings  from  £231,070  to  £443,539. 
Yet  despite  all  that  was  accomplished  to  bring 
about    economical     working,    Mr.    Mathieson 


retained  the  high  esteem  of  his  staff,  from  whom 
he  always  seems  to  have  a  faculty  of  securing 
excellent  service. 

The  conspicuous  ability  displayed  by  Mr. 
Mathieson  as  Commissioner  of  Queensland  met 
with  universal  admiration,  especially  in  Victoria, 
where  railway  progress  was  hampered  by  poli- 
tical control,  and  the  absolute  necessity  was  felt 
for  entrusting  the  management  of  the  Victorian 
railways  to  a  strong-minded  man,  capable  of 
independent  action,  with  a  perfect  free- 
dom from  political  bias.  The  Ministry  had 
keenly  observed  the  unretarded  progress  of  the 
Queensland  system,  for  which  Mr.  Mathieson 
was  responsible,  they  therefore  decided  to  invite 
him  to  become  Commissioner  of  the  railways  of 
Victoria.  In  April,  1896,  the  Minister  of  Cus- 
toms opened  negotiations  with  Mr.  Mathieson, 
which  resulted  in  his  accepting  their  offer  at  an 
enhanced  salary  of  £3,500  per  annum. 

At  the  outset  he  had  to  face  a  deficiency  on 
the  annual  working  of  about  half  a  million 
sterling.  In  order  to  effect  a  substantial  reduc- 
tion drastic  reforms  were  begun  inunediately 
he  assumed  the  reins  of  office  ;  rates  and  fares 
were  revised,  and  a  thorough  reorganisation  of 
every  department  was  carried  out.  Under  his 
administration  the  revenue  of  the  railways 
increased  by  £623,770.  This  result  was  not 
achieved  by  a  curtailment  of  the  working 
expenses,  for  apart  from  pensions  and  gratuities, 
the  concessions  granted  to  the  staff  since 
1895-6  aggregated  £190,000. 

On  the  resignation  of  Mr.  George  H.  Turner 
the  Directors  df  the  Midland  Railway  Company 
resolved  to  offer  his  position  to  Mr.  Mathieson, 
and  in  July,  1901,  he  entered  upon  his  present 
appointment  as  general  manager  of  the  com- 
pany. Under  his  direction  many  improve- 
ments have  been  introduced  and  greater  facilities 
afforded  to  travellers,  while  the  strengthening 
of  the  alliance  between  his  company  and  the 
one  with  which  he  graduated  is  mainly  due  to 
his  influence. 
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OF  the  making  of  books  on  this  subject  there  is  no 
end.  The  great  and  growing  importance  of 
cutting  tools  in  modern  practice,  and  the  developments 
which  are  constantly  taking  place  in  this  department 
of  mechanical  engineering,  have,  perhaps,  made  the 
multiplication  of  books  inevitable.  It  is  clear,  in  the 
first  place,  that  treatises  on  a  subject  which  is  still 
in  a  condition  of  active  evolution  rapidly  become — 
not  obsolete,  perhaps — but  at  all  events  out  of  date, 
while  the  multitudinous  character  of  the  problems 
to  be  dealt  with  is  driving  author3  to  specialise  rather 
than  make  vain  attempts  to  cover  the  whole  field.  If 
Ml.  Homer  has  added  measuring  instruments  to  his 
main  subject  it  is  because  tools  and  measuring  instru- 
ments cannot  be  separately  regarded  in  shop  practice, 
and  thid,  at  least,  the  critic  must  concede,  that  he 
has  treated  the  subject  of  instruments  of  measuring 
very  fully,  and  has  illustrated  them  to  advantage.  For  the 
re3t,  the  book  is  likely  to  prove  useful  enough,  although 


the  author  might  very  well  have  sacrificed  something 
of  the  history  of  the  subject  and  told  us  even  more  than 
he  has  of  modem  practice. 

In  his  opening  chapter  the  author  traces  the  efiects 
of  the  substitution  of  the  machine-operated  tool 
for  the  hand-tool  producing  the  interchangeable 
method  of  manufacture,  a  system,  as  readers  are  aware, 
initiated  in  France  and  subsequently  developed  to  a 
high  state  of  perfection  in  the  United  States.  The 
introduction  of  high  speed  steels  in  1900  was  a  starting- 
point  for  new  developments,  the  character  of  which  may 
be  gauged  by  the  amount  of  space  devoted  to  the  sub- 
ject in  the  pages  of  the  technical  press. 

In  dealing  with  tool  angles  in  his  introductory 
remarks,  the  author  takes  occasion  to  point  out  that 
the  secret  of  heavy  cutting  must  be  credited  to  lubri- 
cation and  tool  support  equally  with  tool  angles,  ^^imI 
he  is  properly  insistent  upon  the  importance  of  dis- 
criminate lubrication. 


^    ■    » F^ 


FIGS.    I   AXD  2.     NO.   I   TOOL  GRIXDIXG  MACHINE  BY   MESSRS.  WILLIAM  SELLERS.  AND  COY. 
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The  first  section  of  the  book  is  devoted  to  the 
"  chisel  group  " — tools  used  by  woodworkers,  planes, 
hand  chisels  for  metal  working,  and  tools  for  cutting 
metal,  shearing  tools  and  the  like.  Much  of  this  is 
familiar  matter  enough,  and  is.  perhaps,  part  of  the 
author's  plan  of  being  comprehensive  within  the  limits 
he  has  marked  out.  Section  II.  deals  with  scraping 
tools,  Mr.  Horner  being  careful  to  draw  a  definite 
distinction  between  the  scrape  and  the  cutting  tool. 
In  the  third  section  of  the  book,  an  important  branch 
of  the  subject,  that  of  tools  allied  to  both  chisels 
and  scrapes,  is  treated  at  some  length.  Of  the  vexed 
questions  surrounding  saws  the  author  writes  fully, 
with  a  lofty  disregard  of  the  pitfalls  which  beset  the 
treatment  of  a  subject  admitting  of  so  much  discussion 
and  difference  of  opinion.  Milling  cutters,  boring  tools, 
taps  and  discs,  punches  and  hammers,are  discusse  i  in  the 
sequence  named.  The  chapters  dealing  with  these 
subjects  are  excellent  in  their  way,  but  it  may  be  sug- 
gested that  Mr.  Homer  might  have  presupposed 
some  elementary  knowledge  on  the  part  of  the  reader 
of    the   matters    treated. 

For  the  most  part,  however,  it  is  possible  to  commend 
the  author's  treatment  of  his  subject,  and  the  book  is 
certainly  well  illustrated,  which  is  always  a  merit 
in  a  work  of  this  kind.  From  the  chapter  on  tool 
grinding  and  sharpening,  we  reproduce  illustrations 
of  the  William  Sellers  No.  i  tool-grinding  machine. 

In  the  Sellers'  machines  there  are  two  designs  em- 
bodied, one  the  larger  size  in  which  a  wheel  is  used 
having  two  grinding  edges  of  Vee  shape,  the  two 
meeting  at  an  angle  of  90  deg.;  the  smaller  machine 
having  a  wheel  of  ordinary  disc  shape. 

It  is  a  universal  machine  covering  all  the  tools  used  in 
a  shop  on  lathes,  planers,  shapers,  slotters,  etc.,  and 
taking  tools,  the  shanks  of  which  do  not  exceed  2^  in. 
by  2  in.  in  cross  section.  The  machine  is  self-contained 
and  there  are  two  chucks,  one  for  grinding  straight- 
faced  tools,  the  other  for  those  having  curved  faces, 
and  a  device  for  grinding  formers. 

The  case  of  straight-faced  tools,  or  those  the  cutting 
edges  of  which  are  produced  by  the  intersection  of 
plane  surfaces,  is  dealt  with  by  the  sliding  movements, 
and  circular  adjustments  just  enumerated.  K  (fig.  3)  is 
the  chuck  used  for  these,  fitting  and  revolvable  with  the 
bearing  L.  The  case  of  curved-nosed  tools  involves 
more  elaborate  mechanism.  Messrs.  Sellers  have  pre- 
pared charts  giving  the  most  approved  angles  and 
clearances  for  various  cutting  tools,  together  with  par- 
ticulars of  what  formers  should  be  used  and  position  of 
index  finger  to  be  set. 

As  intimated  at  the  outset  measurement  problems 
are  discussed  at  some  length.  The  author  rightly 
insists  on   the  necessity   for  a  uniform  international 


standard  of  measurement,  which,  indeed,  since  the 
sjpread  of  the  interchangeable  system,  has  become 
a  practical  necessity.  Measuring  instruments  must 
be  adapted  to  the  work,  of  course ;  in  some  instances 
xiin  of  an  inch  approximation  is  enough ;  in  others  xj^b  of 
an  inch  too  little,  and  in  the  modem  system  the  degree  of 
accuracy  called  for  in  particular  cases  is  predetermined. 
Modes  of  measurement  are  fully  discussed,  and  the 
gradual  change  in  the  practice  of  modem  shops,  the  result 
of  the  invasion  of  the  gauges,  is  clearly  traced.  Although 
as  intimated  above  not  a  little  of  Mr.  Homer's  matter 
is  surperfluous,  the  work  has  a  good  deal  of  value 
as  a  summary  of  knowledge  on  the  subjects  with  which 
it  deals,  and  it  will,  no  doubt,  find  a  ready 
audience. 

The  author  has  dispensed  with  an  appendix,  and  it 
will  occur  to  the  reader  who  has  tested  the  references  that 
a  little  more  space  might  with  advantage  have  been 
devoted  to  the  index. 


"  Tools  for  Engineers  and  Woodworkers,  including  Modern  Instru- 
ments of  Measurement,**  by  Joseph  Homer,  A.M.I.Mech.  E.  With 
numerous  illustrations.    Crosby,  Lockwuod  and  Co. 


FIGS.  3  AND  4.    SHOWING  MECHANISM  EMPLOYED 

IN    THE     SELLERS     MACHINE     FOR      GRINDING 

STRAIGHT-FACED    AND      CURVED-NOSED    TOOLS 

RESPECTIVELY. 
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RECENT    DEVELOPMENTS    IN    ELECTRIC    SMELTING. 


THE    FROGES-HEROULT    PROCESS* 

By  Adolphe  Mi  vet. 
{Continued  from  page    511.1 


OF  all  iiKxleru  industries  the  electrometallurgy 
of  iron  has,  perhaps,  the  greatest  future  ;  and 
the  paper  by  Mr.  Harhord.  an  abstract  of  which 
appears  in  the  List  issue  oi  Page's  Weekly,  will  suffice 
to  show  what  great  interest  the  subject  possesses. 
His  report  forms  a  noteworthy  addition  to  tlie  history 
of  the  electrometallurgy  of  iron.  I  Imve  l>c€n  struck 
by  a  fact  of  considerable  importance  ;  namely,  that 
one  of  the  proposed  methods  allows  of  the  complete 
elimination  of  sulphur  and  phosplioms  from  the  materials 
worked  upon.  The  Frogcs-Heroult  process,  to  which 
1  alhuie,  has  been  tested  in  practice,  for  l)y  it  has  been 


produced  j^.ooo  tons  of  steel,  and  the  ^ocirtc  de  PrLigc 
has  been  placing  this  steel  on  the  market  for  ih 
last   two  years. 

This  furnace  was  originally  used  at  Froges  for  Ihel 
production  of  aluminium  and  its  alloy's,  and  later 
for  the  manufacture  of  artilicial  coninduni  and  calcium 
carbide.  It  was  afterwards,  employed  for  the  protiuc- 
tion  of  ferro-chrome,  ferro-sihcon,  and  ferro-tungsten. 
at  the  suggestion  of  II.  Charles  Combes. 

All   these   operations   have   been   greatly   develop 
within   the  last   few   years  at  La  Praj:.   at   the   works" 
of    the    Soci^tt    lUectrometallurgique    Frangaise.     The 


FIG    I,        FROGKS'HRBOL'LT    FLKCTRIC    FL'RKACK. 
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manufacture  of  ferro-chromc  has  bcfii  so  successful  that 
the  use  of  tJie  cupola  for  its  production  has  been 
practically  abandoned,  and  the  price  of  material  con- 
laining  60  per  cent,  of  chromium  has  fallen  from  i.Soo 
francs  per  ton  to  7t>f>-SfX>  francs.  Observations  on  the 
electrometallurgy  of  chromium  naturally  led  M. 
Heroult  to  extend  his  work  to  the  treatment  of  iron 
ores, 

H^roult*s  researches  on  the  electrometaliurgy  of  iron 
comprise  three  well-marked  stages.  Between  the  lirst 
and  second  stages  he  made  some  very  interesting 
experiments  on  the  production  of  cast-iron.  The 
first  stage  is  marked  by  a  patent  taken  out  in  March, 
1900.  The  furnace  is  constructetl  in  the  same  way 
as  that  used  for  the  production  of  low-carbon  ferro- 
chrome.  It  is  sutiicient  to  replace  the  chromite  by  an 
iron  ore  in  order  to  obtain  a  cast-iron  with  little  carbon. 
But  this  method  could  hardly  be  used  for  wrought- 
iron  or  steel.  At  first  only  pure  materials  could  be 
treated,  the  eUmination  of  impurities,  like  sulphur  or 
phosphorus,  not  being  then  practicable.  In  fact, 
at  the  end  of  the  operation  there  was  present  either 
much  oxide  which  had  to  be  recovered,  or  else  metal 
too  highly  carlnirised. 


PRSPARATlOil    OF    CAdT-JRON. 

Here  I  will  make  a  slight  digression  to  speak  of  a 
series  of  experiments  made  by  H^roult  mth  the  object 
of  making  cast-iron  in  the  electric  furnace,  and  to 
make  the  yield  of  his  furnace  sulliciently  gotxl  to 
compete  in  certain  cases  with  the  blast  furnace.  The 
process  is  quite  simple.  The  apparatus  is  charged 
in  the  usual  way,  putting  at  the  bottom  of  the 
crucible  a  little  of  the  metal,  or  the  ore  mixed 
with  coal  But  in  this  case  much  carbon  mouoxiile 
is  given  oft,  which  has  no  time  to  rea^ct,  and 
the  waste  gases  are  mucli  richer  in  carbon  mon- 
oxide tlian  those  from  the  blast  furnace.  Heroult 
therefore  endeavoured  to  recover  the  potential  heat 
energy  of  tliis  gas.  This  principle  has  l>een  emljodied 
by  Heroult  in  an  arrangement  called  an  "  economiser.'* 

The  ore,  not  mixed  with  the  coal,  reaches  the  crucible 
through  a  sloping  or  vertical  flue,  where  it  meets  with 
the  carlion  monoxide  passing  away.  At  the  com* 
mencement  of  this  hue  a  blast  of  air  is  introiluced 
to  burn  the  carbon  monoxide.  The  ore  melts  and  falls 
into  the  electric  crucible  into  which  the  coal  is  intro- 
ducetl  directly  tlirough  another  opening.  In  figs,  2  and  3 
the  crucible,  or  final  reaction  chaml>er,  is  replaced  by  an 
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arrangement  called  by  the  author  the  sli ding-electrode 
furnace.  That  is  to  say,  it  is  the  ccxal  itself,  which,  in 
its  downward  progress  inside  the  furnace,  forms  one 
of  the  electrodes,  the  base  of  the  furnace  and  the  melted 
metal  forming  the  other. 

In  the  second  stage  of  the  investigation  the  idea 
of  reducing  the  oxide  of  iron  and  refining  the  metal 
in  the  same  apparatus  is  abandoned,  and  by  it  the  use 
of  previously  purified  materials  is  obviated. 

The  furnace,  with  two  electrodes  (see  iig.  J )  has  two 
tap  holes,  one  for  metal,  the  other  for  stag,  and  is 
charged  with  solid  or  melted  cast-xiTetal  from  any  source. 
When  the  metal  is  melted,  the  ftrst  slag  is  withdrawn, 
and  an  oxidised  slag  is  formed  by  the  addition  of 
minerals,  the  decarburisation  of  the  ore  is  accomplished 
by  the  action  of  this  slag  on   the  fused  metaL     The 


oxidation  being  completed,  the  slag  i^  with  draw  n'and 
replaced  by  an  artiiicLal  siag  repeated  as  often  as  necessary 
for  complete  purification. 

One  of  the  advantages  of  the~second  modiftcatioa 
of  the  Froges-H^roult  process  lies  in  the  fact  that  a 
very  high  degree  of  freedom  from  sulphur  and  phosphorus 
can  be  obtained  in  the  metal  The  purification  being 
accomplish^!,  the  required  d&gt&e  of  carbnrisation 
is  obtained  by  dipping  an  electrode  or  a  block  of  carbon 
into  the  bath,  this  being' followed  by  the  addition  of 
ierro-silicon,   ferro- manganese,  or  aluminium. 

A  high  degree  of  purification  is  obtained. 

Analyses  of  a  series  of  consecutive  melts  from 
average  materials  with  commonly  occurring  impuriti®* 
show  that  with  few  exceptions  the  percentages  of 
phosphorus  and  sulphur  remain  below  o-oi  per  cent. 

Tests  for  tensile  strength  made  on  Froges  electrical 
steels  show  satisfactory  results. 
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FIGS.   4  AND  5.      SHOWING   ELECTRODES    CAKRIED    IK 

SUPPORTS    FASTENED    TO    FURNACE,     AV'D     JIOVEABLE 

BY    MEANS  OK  RACKWORK, 


From  the  1 5th  November,  ii)cx>,  the  metal,  nvith  the 
second  variation  of  the  process,  was  regularly  produced 
in  billets  and  ingots. 


Before  reaching  the  third  stage  of  hu  nesearcfacs, 
H6ioi?lt  made  important  improvements  in  his  procesi 
In  the  tirst  place  the  furnace  was  made  capable  of 
oscillation ,  bting  moved  by  hydrauhe  or  electric  ap- 
p  liances .  The  elec  t  rodes  were  carried  in  supports  last  encd 
to  the  furnace  itseli  by  means  of  rack-work  ;  these  couM 
be  moved  automatically  or  by  hand  (figs.  4  and  ^% 
An  important  advance  in  the  oxidation  and  recarbori* 
sation  of  the  melal  was  attained  by  the  inventica  of 
*'  carburite,  '*  This  is  a  machanicaj  carbide  of  irtxi, 
containing  much  carbon  :  it  is  produced  by  agglomei^- 
ling  a  mixture  of  iron  tilings  and  carbon.  The  product 
is  dense  enough  to  sinii;  through  th£  layer  of  slag  and 
reach  the  metal  below,  in  which  it  rapidly  disintegnites 
owing   to   the   high   temperature  of   the  air.     In  t3t* 
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way  deoxidation  and  recarburisation  can  be  attained 
without  the  use  of  any  foreign  material,  such  as  silicon 
and  manganese. 

In  the  400-h.p.  oscillating  furnace,  a  charge  consists  of 
2,500  kilometres  of  scrap-iron.  The  melting  takes  five 
hours ;  tapping  the  first  slag  a  quarter  of  an  hour. 
The  melted  or  solid  artificial  slag  is  then  introduced, 
its  melting  and  tapping  takes  half  an  hour.  This 
operation  is  repeated  with  a  second  artificial  slag. 
Each  tapping  of  slag  weighs  50-60  kilos.  Then  carburite 
is  added  to  deoxidise  and  produce  a  steel  with  less 
than  o*6  per  cent,  of  carbon.  Below  this  percentage, 
the  carbon  content  can  be  very  accurately  gauged 
in  a  trial  piece.  From  the  result  of  this  test,  the  cal- 
culated amount  of  carburite  is  added.  Finally  suitable 
additions  are  made  to  reach  the  desired  composition 
and  the  metal  is  tapped.  The  final  addition  of  carburite 
and  the  other  materials  takes  an  hour. 

Three  cycles  can  be  worked  in  the  twenty-four  hours 
as  with  the  Martin  furnace. 

With  the  object  of  still  further  reducing  the  ex- 
penditure of  electrical  energy,  the  oxidation  of  the 
melted  metal  in  the  crucible  is  done  away  with.  Start- 
ing with  cast-iron  a  basic  Bessemer  or  Martin  oxidised 
metal  is  obtained.  The  oxidation  is  pushed  further 
than  is  usual  in  order  to  completely  eliminate  the 
phosphorus.  Thus  while  the  ordinary  Thomas  metal 
contains  0*03  to  0*05  per  cent,  of  phosphorus,  the 
metal  is  over-blasted  till  less  than  001  per  cent,  remains. 
According  to  the  experiments  of  HerouU  the  amount 
of  dissolved  or  combined  oxygen  in  the  over-blasted 
metal  reaches  07  to  08  per  cent.  Such  a  metal  would 
be  useless  in  ordinary  refining  processes,  in  fact  it  would 
require  the  addition  of  large  quantites  of  ferro-siUcon 
or  ferro-manganese.  If,  however,  this  melted  metal 
is  taken  to  the  electric  furnace,  with  all  traces  of 
phosphatic  slag  carefully  removed,  it  can  be  com- 
pletely deoxidised  by  means  of  carburite,  and  re- 
carburised  to  the  required  point  in  about  an  hour. 
Suitable  additions  of  ferro-siUcon,  manganese  or 
aluminium  are  then  made,  and  the  metal  tapped. 

Practice  has  shown  that  the  problem  of  the  thorough 
deoxidation  of  steel  has  been  completely  solved  by 
the  electric  furnace.  By  means  of  this  improvement 
the  output  of  a  furnace  becomes  considerable,  the 
operation  should  only  take  an  hour,  the  energy  con- 
sumed is  greatly  reduced,  aad  labour  is  largely  dimin- 
ished. It  thus  becomes  possible  to  manufacture 
second-rate  and  ordinary  steels.  Probably  the  net 
cost  of  the  steel  will  always  be  slightly  higher  than 
that  of  Thomas  or  Martin,  but  this  increase  of  cost 
in  many  cases  is  compensated  by  an  improvement 
in  the  quaUty. 


To  conclude,  the  Froges-H6roult  process  is  one  which 
in  the  more  or  less  near  future  must  interest  all  branches 
of   metallurgy. 


Communicated  to  the  Faraday  Society. 


THE  S.S.  "HARMONY." 

Ihe     steel  screw  steamer    Harmony  has  carried  out 
her  ofiicial  trial  trip  in    Hartlepool    Bay.       She    has 
been  built  to  the  order  of  Messrs.  J.  and  C.  Harrison, 
Ltd.,   66,  Mark  Lane,  London,  E.C.,   and   is  the  third 
of  three  sister  vessels  built  by  Messrs.  Furness,  Withy 
and  Co.,  Ltd.,  Hartlepool,  for  the  same  owners.     The 
vessel  is  over  335  ft.  in  length,  built  on  the  deep  frame 
principle  with  a  measurement  capacity  of  about  264,126 
cubic  feet.     She  is  of  the  single-deck  type,   with  poop 
bridge  and  forecastle  and  takes  Lloyd's  highest  class. 
The  hatches  are  of  large  size  and  are  specially  arranged 
for    the    stowage    of    bulky    cargoes.     Wood    shifting 
boards    are    arranged    throughout    the    holds,  cellular 
double   bottom    is   fitted   all   fore   and    aft   for  water 
ballast,  the  after  peak  being  also  available  as  a  tank. 
The  most  modern  appliances  and  auxiliaries  are  fitted, 
including  |>atent  steam  steering  gear  at  the  after  end 
of    bridge     in     house,    screw   gear    aft,    winches    of 
powerful  design  by  Messrs.  Furness,  Withy  and  Co., 
Ltd.,   large  multitubular  donkey  boiler,  direct  steam 
patent  windlass  and    stockless   anchors.       The   main 
engines,    supplied    and    fitted  by  Messrs.    Richardsons, 
Westgarth  and  Co.,  Ltd.,  Hartlepool,  ran  satisfactorily 
throughout  the  trial,  a  speed  of  12  knots  being  main- 
tained.    The  cylinders  are  23  in.,  40  in.,  65  in.,  by  42  in. 
stroke  with   two    single  ended    boilers   1 5  f t.   6  in .   by 
10  ft.  6  in.     long-built  to  pass  German  Law    require- 
ments, and  working  at  a  pressure  of  200  lb.  per  square 
inch.     The    owners   were    represented    by   Mr.    F.    A. 
Harrison,  the  builders  by  Messrs.  Aspinall  and  Parker, 
and    the    engineers    by    Mr.    Urquhart.     The     vessel 
proceeds  to  Buenos  Aires. 


The  twin-screw  .«iteamcr  Clacton,  a  fast  cargo  vessel 
built  to  the  order  of  the  Great ,  Eastern  Railway,  by 
Earle's  Shipbuilding  and  Engineering  Company,  Ltd., 
Hull,  on  her  official  trial  attained  a  speed  of  14^  knots 
per  hour,  being  one-third  of  a  knot  in  excess  of  the 
contract  requirements.  The  long  distance  trial  of  120 
miles,  provided  for  by  the  contract,  was  completed  at 
the  Spurn  Lightship.  The  whole  of  the  long  distance 
run  gave  14*6  knots   per  hour. 
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Germany^ 

A  despatch  has  ht.en  received  at  the  Foreign  OtBce  from 
H.M-  Ambassador  .it  Berlin,  reporting  the  exchange  ot  rati- 
hcations  of  the  two  Treatks  bet\ve<!ii  (rermauy  and  Russia, 
which  were  signed  on  the  tith  December  last^  concerning 
two  frontier  railway  lines.  These  Treaties  deal  with  the 
construction  of  a  raihvay  between  the  Warsaw-Kalisch 
line  and  the  Prussi.iii  Stale  Railway  at  Stalmier/yce,  as 
also  with  the  building  of  a  line  between  the  Herby- 
Oenstochowa  railway  and  the  Prussian  Stale  line  at 
Hcrby,  The  result  will  hn  to  facilitate  not  only  local 
traflic  but  also  internal  communications*  The  length  of 
the  various  lines  to  be  constructed  amount  to  about  497 
miles. 

Sweden. 

According  to  the  United  States  Consul  at  Gothenburjij 
there  is  an  opening  for  marine  motors  of  the  following 
types :  Gasoltne  (benziue)  motors  for  pleasure  launches 
and  boats  ;  kerosene  motors  for  fishing  boats,  barges, 
and  small  tugboats,  and  smalt,  cheap  motors  which  can 
be  litted  into  open  ruwboats,  Tht*  Consul  remarks  that 
the  persons  in  Gothenburg  with  means  enough  to  buy 
Hrst-clafis  motor  launches  are  comparatively  few  ;  still 
there  are  enough  of  them  to  warrant  efforts  on  the  part 
of  manufacturers  to  get  an  extended  market  here.  The 
motors  should  be  reliable  and  in  good  working  order 
when  delivered,  and  not  too  expensive ;  and,  he 
continues,  if  motors  for  14  ft,  to  16  ft.  rowboats  could  be 
made  ver\'  cheap,  and  still  reliable,  1  think  the  demand 
would  be  considerable.  There  are  a  great  many  persons 
of  limited  means  here  w^ho  like  lo  take  a  boat  trip 
on  the  river,  or  out  to  the  sea,  in  leisure  hours,  but 
even  50  dots,  or  75  dols.  would  be  considered  by  this 
class  far  too  much  for  a  small  motor,  when  the  boat 
itself  could  be  bought  for  13  dols.  to  20  dols.  The  agent 
selling  the  motors  should  be  thoroughly  familiar  with 
their  mechanism — better  still  if  he  could  have  a  small 
workshop  where  defects  could  be  corrected. 

Cape  Colony. 

The  Town  Council  of  Bedford  h.ive  notified  their 
intention  of  introducing  a  hill  into  Parliament  to  authorise 


t he  Council  to  acqui  re  a  n  i  m  p  ro  ved  water  su p pi  y  •  For  the 
purpose  of  carrying  out  the  works  contemplated  under 
this  bill  it  is  proposed  t<i  raise  a  loan  of  /i 3,000. 

The  Municipality  of  Quecnstovvn  propose  ti*  supplement 
and  increase  the  water  supply  of  that  district  by  con- 
structing a  reservoir  ^ud  aJl  necessary  works  connected. 
A  sum  of  ^'90,000  will  be  required  for  the  purpose. 

During  the  ensuing  session  a  bill  will  be  introduced 
into  Uie  Cape  Parliament  in  authorise  the  Town  Council 
of  Port  EIizal)eth  lo  construe!  the  necessary*  works  for 
the  supply  of  electrical  energy  for  lighting  and  i^qwct 
purposes. 

Portugal. 

A  royal  L"ommission  has  t>een  appointed  to  formtihite  a 
sclieme  for  the  provision  of  lighthouses  and  biioys  on  the 
coast  of  tht  province  of  Mozanibigue. 

Servla. 

The  Servian  Government  are  alxjut  to  undertake 
several  important  public  works  ;  these  include  the  con- 
struction of  light  railway's,  the  building  of  a  quay  and 
warehouses  in  Belgrade,  and  the  improvement  of  the 
drainage  and  water  supply  of  thai  city.  Tenders  were 
invited  last  year  for  the  construction  of  railways  0*76 
metre  gauge  ;  but  very  few  tenders  were  received,  and 
no  adjudication  took  place.  Tenders  will  be  invited  to 
the  near  future  for  the  supply  of  rolling  stock  and 
inetallic  bridge  work.  If  all  the  Government  projects 
are  c;irried  out,  1,200  kilometres  of  railway  will  be 
constructed  ;  all  the  materials  will  tiave  to  be  importctl. 

Arerentlna. 

The  Minister  of  Public  Works  has  been  authorised  to 
expend  about  £11,220  on  the  following  items,  to  he 
used  in  adapting  Ihe  military  port  at  Buenos  Aires  lo 
cnminercial  purposes  :  four  hydraulic  crane^i,  one  ricctric 
accumulator,  four  automatic  weighing  machines,  tliirteen 
mooring  cables  and  eight  anchors,  together  with  the 
necessary  accessories  to  these  articles.  All  these  goods 
are  to  be  purchased  in  Europe  through  the  Argentine 
l^egation  in  London,  where  plans  and  specifications 
are  to  be  forwarded. 
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ENGINEERING    PHOTOGRAPHY. 


TVyTANY  improvements  have,  according  to  the 
editor  of  the  Process  Year-Book,*  been 
made  of  late  in  the  methods  of  making  prints  from 
engineers'  tracings.  The  cylindrical  and  semi- 
cylindrical  printing  apparatus  was  the  first 
attempt  to  secure  contact  of  the  prints  with 
the  tracings,  A  sheet  of  plate-glass  was  bent 
to  a  half-circle  and  the  tracing  with  the  sensitive 
papeT  In  contact  with  it  laid  over  the  surface, 
a  canvas  apron  being  drawn  tight  over  the  back. 
The  glass,  which  was  supported  in  a  frame  and 
Siloing  on  trunnions  was  brought  to  a  vertical 
position,  and  an  arc  lamp  suspended  in  the  hollow 
of  the  half-circle.  Further  improvements  led 
to  the  lamp  being  made  to  gradually  descend 
by  clockwork  so  as  to  evenly  expose  the  whole 
of  the  print.  It  was  also  soon  found  that  it 
was  quite  possible  to  expose  two  prints  at  once 
by  making  the  apparatus  cylindrical  with  two 
half-circles  of  glass  joined  together.  CyUnders 
up  to  9  ft.  or  10  ft.  in  length  have  been  built  in 
this  manner,  and  the  apparatus  has  been  brought 
to  the  greatest  j^>erfection.  However,  it  seems 
likely  now  to  give  place  to  a  still  better  prin- 
ciple. This  consists  of  the  adoption  of  the 
rotary  principle,  which  has  lieen  applied  with 
so  much  success  to  letterpress  and  hthographic 
printing,  and  latterly  to  bromide  photo-printing. 
At  the  Elswick  works  of  Sir  W.  G.  Armstrong* 
Whitworth  and  Co,»  Newcastle-on-Tyne,  there 
is,  probably,  the  largest  photographic  department 
in  the  kingdom  in  connection  with  an  engineering 
firm,  and  an  enormous  number  of  prints  of  all 
kinds  and  sizes  are  turned  out  annually,  not 
only  by  the  cyano.,  ferro,,  and  gallic  and 
black  line  processes,  but  by  silver  printing, 
platino  printing,  bromide  printing,  etc  ,  whilst 
photo-zincography  in  line  and  half- tone  is 
being  gradually  developed.  We  quote  the 
following  additional  details  from  the  same 
source :      The    department    owes     its     success 


to  the  organising  ability  and  inventiwmess 
of  >fr.  J  E.  Goold,  the  chief  photographer, 
but  also  not  less  to  the  liberality  of  the  firm 
in  permitting  him  to  carry  out  the  latest  ideas, 
Mr.  Goold  has  the  distinction  of  having  used 
the  largest  vacuum  printing  frame  probably 
in  the  w^orld,  the  pressure  being  applied  by 
exhausting  the  air  from  under  a  rubber  sheet 
which  covered  the  back  of  the  printing  pajier 
and  tracing,  thus  utilising  the  pressure  of  the 
atmosphere.  This  frame,  as  1  rememlier  seeing 
it,  was  something  hke  10  ft.  long  by  about  4  ft. 
wide.  It  w-as  exposed  by  means  of  tw^o  power- 
ful open  type  arc  lamps. 

This  arrangement,  as  well  as  the  cylinder  print- 
ing apparatus,  seems  likely  to  be  sujXTseded  by 
a  novel  apparatus  w^hich  Mr.  Goold  has  recently 
designed  and  had  made  in  the  Elswick  works.  It 
consists  essentially  of  a  cylinder  formed  of  glass 
segments,  which  is  slowly  rev^olved  in  a  horizontal 
direction,  whilst  a  web  of  the  sensitive  paper  is  fed 
on  to  it,  and  at  the  same  time  the  tracing  to  he 
printed  is  fed  in  in  contact.  Powerful  arc  lamps 
are  directed  on  it,  and  the  prints  are  fully  ex- 
posed by  the  time  the  print  has  passed  them. 
In  this  manner  cyanotype  prints  40  in,  wide  can 
be  made  at  the  rate  of  200  ft,  per  hour,  ferro- 
prussiate  prints  at  100  ft,  per  hour,  ferro-gallic 
at  60  ft.  per  hour.  It  would  be  quite  possible 
to  feed  in  large  celluloid  him  negatives,  or  even 
pieces  of  lace,  with  the  advantage  that  the 
whole  length  of  a  lace  curtain  could  be  printed 
on  to  the  paper.  Thin  zinc  could  also  probably  be 
printed  in  this  w^ay,  so  that  the  machine  opens  up 
great  possibilities.  It  has  been  workmg  success- 
fully at  Elswick  for  about  seventeen  months,  and 
does  nearly  as  much  work  as  two  of  the  vertical 
cylinders.  One  great  feature  of  the  new  system 
is  that  prints  of  any  length  can  be  done,  which 
is  of  great  value  for  large  continuous  drawings. 

*  DeUlU  of  th)«  ioteresUDg  srniual  sppcAred  in  our  iMsi  lb»ue. 
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The  Archbutt-Deeley  Process  of  Softening  and 
Ptirifymg    Water. 


THE  accompanying  diagrams  illustrate  a  plant 
on  the  above  system  suitable  for  the  treatment 
of  from  5,ooo'  to  10,000  gallons  per  hour.  It  consists 
of  a  cast-iron  tank,  divided  into  equal  parts  by  a 
transverse  partition.  The  two  tanks  thus  formed 
are  fitted  up  exactly  in  the  same  way,  the  processes 
of  filling,  softening,  and  clarifying  being  carried  on  in 
one,  whilst  softened  and  clarified  water  is  being  drawn 
off  from  the  other. 

For  3.000  gallons  per  hour,  and  less,  one  softening 
tank  is  found  to  be  sufficient  if  a  storage  tank  is  pro- 
vided. For  more  than  10,000  gallons  per  hour,  three 
or  more  tanks  are  desirable. 

The  hard  water  is  admitted  to  either  tank  by  means 
of  the  supply  pipe  (i)  up  to  the  level  of  a  gauge  mark 
€>n  the  side  of  the  tank.  While  the  tank  is  filling, 
quicklime  and  carbonate  of  soda  are  weighed  out 
and  boiled  up  with  water  in  the  small  chemical  tank 
(2)  by  means  of  live  steam.  Some  waters  require  also 
the  addition  of  a  little  aluminoferric.  This  is  con- 
veniently prepared  in  the  form  of  a  standard  solution, 


of  which  a  measured  volume  is  added  to  each  tank 
of  water  immediately  after  the  chemicals  have  been 
run  in. 

When  the  tank  is  full  up  to  the  mark,  and  the  inlet 
valve  has  been  closed,  steam  is  admitted  to  the  blower 
(3)  causing  a  current  of  water  to  circulate  up  through 
the  rose  (4),  the  three-way  tap  (5),  down  the  vertical 
pipe  and  back  into  the  tank  through  the  perforations 
in  the  upper  row  of  horizontal  pipes  (6).  The  three- 
way  tap  (7)  is  then  opened  and  the  prepared  chemical 
solution  is  slowly  drawn  into  the  circulating  current, 
and  thus  diffused  throughout  the  body  of  water  in 
the  tank.  The  air  tap  (8)  is  next  opened  to  admit 
air  through  the  pipe  at  the  top  of  the  blower,  and  the 
air  is  blown  for  a  few  minutes  into  the  treating  tank 
through  the  upper  pipes  (6) ;  then  by  reversing  the 
three-way  tap  (5)  the  air  is  forced  through  the  per- 
forations on  the  underside  of  the  lower  row  of  pipes 
(9).  From  these  it  rises  in  streams  of  bubbles,  stirring 
up  some  of  the  precipitate  or  mud  from  previous 
operations  which  lies  on  the  bottom  of  the  tank. 


CROSS   SECTION    OF     PLANT. 

I,  Hard  Water  Supply;  2,  Chemical  Tank;  3,  Blower  for  Air  and  Mixing  Chemicals; 
4,  Perforated  Rose  ;  5,  Three-way  Tap  to  Treating  Tanks  ;  6,  Upper  Perforated  Pipes  ;  7,  Three- 
way  Tap  to  Chemical  Tank  ;  8,  Air  Tap  on  Blower ;  9,  Lower  Perforated  Pipes ;  10,  Floating 
Discharge  Pipe  ;  11,  Coke  Stove  ;  12,  Blower  for  Fuel  Gas  ;  13,  Discharge  Mouth  ;  14,  Ball  Tap 
for  Regulating  Outlet  ;  15,  Vent  Pipe. 
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After  the  blower  has  been  in  operation  for  a  few 
minutes  |  usually  ten,  but  varying  with  different 
waters)  the  steam  is  turned  off,  and  in  about  one  hour 
ver)'^  nearly  all  the  precipitate  settles  to  the  bottom  o[ 
the  tank,  while  the  water,  even  down  to  a  depth  of 
6  ft.  from  the  surface  does  not  contain  on  an  average 


more    than    about  one  grain    per  gallon  of  suspended 
matter. 

The  operations  of  carbon ating  and  drawing  off 
are  automatically  and  simultaneously  efiected  by 
means  of  the  hinged  pipe  (10)  of  rectangular  section, 


the  mouth  of  which  is  kept  just  below  the  surface  o* 
the  water  by  means  of  Hoats.  Fuel  gas  from  the 
coke  stove  (ii)  is  forced  continuously,  by  means  o^ 
the  small  steam  blower  (12).  up  the  pipe,  escaping 
by  the  discharge  mouth  (13),  and  being  caught  by  the 
descending  current  of  water  (which  in  Bowing  down  the 
pipe  is  repeatedly  splashed  upwards  by  baffles  fixed 
at  intervals  along  the  bottom)  is  carried  along  with  the 
water  through  the  ball  tap  (14)  fixed  over  the  small 
supply  tank,  into  which  the  softened  and  carl^onated 
water  falls,  whilst  the  residual  nitrogen ^  etc.,  of  the  fuel 
gas  escapes  into  the  air.  If  the  small  tank  should 
till  up  and  cause  the  hall  tap  to  close,  the  gas  escapes 
through  the  vent  pipe  (15).  A  gauge  mark  on  the 
side  of  the  softening  tank,  about  2  ft.  from  the  bottom, 
indicates  the  level  below  which  the  water  is  not  drawn 
oft.  Shortly  before  the  water  reaches  this  level  the 
further  rtescent  of  the  discharge  pipe  is  stopped  by  a 
*'  rest  "  iixed  on  the  bottom  of  the  tank. 

The  quantity  of  carbonic  acid  required  is  only  just 
enough  to  convert  the  slight  excess  of  alkali  used  in 
softening  into  bicarbonate,  and  it  is  controlled  by  a 
very  simple  test.  No  injurious  everts  need  be 
apprehendetl  from  the  presence  of  sulphur  in  the  coke, 
for,  assuming  the  coke  to  contain  2  per  cent,  of  sulphur, 
even  if  all  this  sulphur  were  to  be  oxidised  to  sulphuric 
acid,  the  qi'antity  of  sulphuric  acid  per  gallon  of  water 
would  amount  to  only  005 5  f>rain  ;  and  as  tlie  softened 
water  of  three  degrees  hardness  contains  fully  fifty  times 
as  much  alkali  as  is  required  to  neutralise  this  amomit  of 
acid,  the  sulphur  in  the  coke  cannot  po^ssihly  do  any  harm 
w  hilt  eve* , 

Experience  povcs  that  for  boilers,  c;ir  onalhig  is 
not  always  necessary  ;  and  that  where  it  is  necessary 
occ;»i»ional  carhonatmii  is  often  sufticienl  to  prevent 
any  trouble  from  deposit  in  feed  pipes.  The  precipitate 
is  preventetl  from  unduly  accumulating  in  the  tank 
by  its  partial  removal  al  regular  intervals.  This  is 
effected  in  various  ways  to  suit  different  circumstances. 
From  the  nature  of  the  precipitate  it  is  easily  dealt  unth. 
In  small  plants,  a  discliarge  pipe  is  provifled  in  one 
corner  of  the  tank,  and  by  lifting  a  plug  daily  a  sutficient 
quantity  of  mud  can  be  run  off.  In  larger  plants  the 
mud  is  swept  out,  at  longer  inter\'als,  through  mud  doors 
into  a  trough  which  conveys  it  on  to  waste  ground ; 
or  it  is  raised  out  of  the  tank  or  trough  by  a  steam 
lifter,  and  discharged  into  a  cart  lined  with  waste 
furnace  ashes,  through  which  the  excess  of  water 
readily  drains,  leaving  the  nearly  dry  mud  and  ashes 
ready  for  tipping. 

For  the  above  details  and  illustrations  we  are  ir 
debted  to  the  sole  Ucensees,  Messrs.  Mather  and  Piatt, 
Ltd.,  of  Manchester  and  London, 
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POWER  STATION  NOTES. 


By  E.  K.  S. 


THEItiiAL    I.OaSE8    IN    A    BOILER. 

WE  get  so  accustomed  to  considering  the  steam 
boiler  as  an  excellent  piece  of  apparatus  not  to 
be  found  fault  with,  that  it  is  well  perhaps  to  compare 
the  theoretical  figures  with  those  actually  obtained* 
A  pound  of  good  bituminous  coal  with  the  ordinary 
proportions  of  hydrocarbons  and  ash,  when  combined 
with  its  equivalent  of  oxygen  -will  liberate  14,000 
British  thermal  units ;  anthracite  coal,  being 
practically  pure  carbon  gives  a  little  more,  namely, 
14700  British  thermal  units.  Now  the  heat  repre- 
sented by  a  British  thermal  unit  would,  if  expended 
in  doing  w^ork,  raise  one  pound  weight,  778  ft.  liigh. 
Therefore,  the  power  in  one  pound  of  coal  may  be 
expressed  as  ^*"™,^'^^'^  "^330  h.p.  As  a  matter  of 
fact  of  the  original  14,000  thermal  units  nearly  30 
per  cent,  is  lost  when  the  coal  is  consumed  under  a 
boiler.  One  or  two  per  cent,  is  accounted  for  by 
unconsumed  coal  in  the  ashes,  s  per  cent,  is  lost  in 
radiation  from  the  boiler  and  pipes,  and  rather  under 
25  per  cent,  represents  heat  escaping  up  the  chimney. 

EVAPORATION     POWER     Or     &OtLER8. 

Regarding  the  evaporation  power  of  coal  it  happens 
that  on  account  of  the  latent  heat  of  steam,  that  is  to 
say^  the  internal  work  done  with  the  molecules  of 
the  ateam  when  assuming  the  gaseous  state,  a  pound 
of  good  bituminous  cannot  possibly  evaporate  more 
than  13  lb.  of  water  if  the  w^ater  is  at  62  deg.  F., 
or' 15  lb.  if  the  water  is  at  212  deg.  F.  Now.  in 
practice,  the  best  boilers  only  evaporate  a  little  over 
10  lb.  of  water  from  and  at  212  deg.  F.,  and  the 
usual  figure  is  nearer  9  lb.  Indeed,  many  boilers 
whose  performances  go  unquestioned,  would,  if 
tested,  t>e  found  to  come  materially  short  of  this. 
Yet  buyers  uili  accept  boilers  with  a  sort  of  blind 
faith  and  at  the  same  time  make  no  end  of  fuss  about 
one  or  two  per  cent,  in  an  engine  or  a  dynamo,  either 
of  which  has  an  efficiency  immensely  superior  to 
that  of   the  boiler. 

AUTOMATIC    OOAI.     WEIQHIilQ     MACHINES. 

An  automatic  weigher  made  by  W.  antl  T.  Avery, 
has  been  suppUed  to  several  of  the  large  electric 
power  stations.  For  example,  at  Glasgow,  14  Richartl- 
son  weighers  are  used  in  the  chutes  which  supply 
coal  to  the  mechanical  stokers.  Each  [machine 
weighs  2  cwts.    oi    coal   at    a    time,    registering   on    a 


counter  the  exoct  number  of  weighings  made.  In 
order  to  pass  through  such  a  machine  the  coal  is  of 
course  broken  up  into  pieces  about  one  inch  cube, 
but  automatic  machines  can  be  made  to  weigh  coal  in 
pieces  as  large  as  six  inches  cube. 

MEeHANICAl.     STOKERS    AND     COAL     CONVEYERS 
ON    STEAMSHIPS 

It  has  often  occurred  to  the  writer  as  somewhat 
strange  that  the  boOers  of  hners,  battleships,  and  large 
merchant  vessels,  are  never  fitted  with  mechanical  stokers. 
Surely  if  mechanical  stokers  can  be  made  to  work  so 
successfully  for  land  boilers  there  is  at  least  some  chance 
of  their  succeeding  on  board  ship.  The  new  under- 
fee<l  stokers  appear  to  be  a  promising  design  for  steam- 
ship conditions,  because  the  coal  He^  hxedly  in  a 
V-shaped  trough  until  it  is  consumed. 

Trimming  coal  bunkers  and  bringing  it  forw^ard  to 
the  boilers  is  another  job  for  which  coal  conveyors 
or  elevators  might  be  used,  and  the  screw  type 
conveyor  would  probably  be  a  useful  form  to  adopt 
Much  ingenuity  has  been  expended  in  developing  coal 
conveyors  for  central  stations,  gas  works,  and  even 
for  the  coahng  of  ships  at  sea,  so  that  it  should  not  be 
a  very  difficult  job  for  the  experts  of  such  a  firm  as 
the  C.  W.  Hunt  Company  for  example,  to  work  out 
a  suitable  system  of  handhng  coal  in  the  interior  of 
steam  ships.  It  would  probably  entail  redesigning 
the  coal  bunker  accommodation,  but  this  is  after  all, 
merely  a  matter  of  re-arrangement  of  interior  bulk-heads. 

THE    CUTTINO    ACTION     OF    HIOH    VELOCITY 
STEAM. 

The  statement  frer|ncntly  made^  that  the  blades 
of  steam  turbines  do  not  show  any  signs  of  cutting, 
is  a  little  difficult  to  understand  by  those  who  know 
how  very  much  an  ordinary  stop  valve,  for  example, 
may  l>e  worn  by  steam  passing  through  it.  It  is  the 
more  inexplicable  seeing  that  in  a  valve,  it  is  the 
rush  of  steam  between  the  valve  and  its  seat  just  at 
the  point  of  opening  and  closing  which  causes  the 
cutting,  or  in  other  words  it  is  the  high  velocity  steam 
which  does  the  worK.  As  a  matter  of  fact,  it  is  very 
probable  that  there  is  cutting  in  a  steam  turbine, 
but  inasmuch  as  it  is  spread  over  such  a  large 
surface  the  amount  on  each  blade  is  almost  im- 
measurable. The  employment  also,  of  superheated 
steam,  no  doubt  tends  to  considerably  reduce  the 
cutting  action. 
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SHIPBUILDING    NOTES. 


THF.  twin-screw  steamer  Peshawur,  the  latest  ad- 
dition to  the  extensive  fleet  of  the  Peninsular  and 
Oriental  Steam  Navigation  Company,  was  launched 
on  the  8th  inst.,  by  Messrs.  Barclay.  Curie  and  Co.. 
Ltd.,  Whiteinch.  The  new  vessel,  which  is  destined 
for  their  eastern  and  AustraUan  service,  is  496  ft. 
long  by  57  ft.  3  in.  in  breadth  by  35  ft.  9  in.  in  depth 
moulded.  Her  deadweight  capacity  is  10.500  tons, 
and  she  is  specially  designed  for  the  requirements  of 
the  Australian  trade. 

The  Peshawur  is  classed  to  the  British  Corporation 
highest  standard,  and  carries  a  Umited  number  of 
flrst-class  passengers  in  commodious  staterooms  under 
the  bridge.  The  officers'  quarters  are  also  under  the 
bridge,  and  the  crew  are  berthed  in  the  poop  and  fore- 
castle. The  arrangements  for  working  cargo,  which 
includes  ten  large  steam  cranes,  four  winches,  and  five 
derricks  (one  for  lifts  up  to  30  tons)  are  such  as  to 
ensure  the  rapid  discharge  of  very  large  cargoes. 
Nos.  2  and  3  holds  and  lower  'tween  decks  are  insulated 
for  the  carriage  of  frozen  produce.  The  refrigerating 
machinery  is  placed  in  a  large  deckhouse  on  the  upper 
deck  in  the  forward  well,  and  has  been  supplied  by 
Messrs.  Haslam  on  the  cold  air  Sj^tem  to  enable 
chambers  being  kept  at  a  low  uniform  temperature. 

The  vessel  is  lighted  throughout  with  electricity, 
and  the  'tween  decks  are  very  efficiently  lighted  and 
ventilated  in  order  to  comply  with  the  Admiralty 
requirements  for  carrying  troops.  The  machinery 
consists  of  two  sets  of  powerful  triple  expansion  engines 
constructed  by  the  builders,  and  are  suppUed  with 
steam  from  two  double-ended  and  two  single-ended 
boilers,  with  a  working  pressure  of  185  lb. 

The  vessel  and  machinery  have  been  specially  designed 
under  the  superintendence  of  Mr.  Deane  for  the  hull, 
and  Mr.  LesUe  for  machiner>%  and  during  the  building 
has  been  supervised  by  Mr.  H.  J.  Taylor,  Greenock, 
assisted  by  Messrs.  Lowe  and  Conner  for  the  hull, 
and  Messrs.  Wilson  and  Smith  for  the  machinery. 

The  Pi^sksunu's  keel  was  laid  00  9th  August,  and 
the  vessel  is  now  launched  in  seven  months  from  that 
date.  It  is  expected  that  delivery  will  l>e  completed 
and  the  vessel  handed  over  in  six  weeks*  time.  The 
total  time  of  coostmction  will  therefore  be  about 
eight  and  a  half  months,  or  two  months  earlier  than 
the  guannteiod  date  of  driivery. 

On  Tuesday,  the  7th  inst.,  Messrs.  Craig,  Taylor 
and  Co.,  launched  frwn  their  TiMxnaby  Shipboikiing 
Yaixl,    Thoniaby-OQ-Tees,    the    steel    screw 


St.  Patrick,  of  the  following  dimensions,  viz.  :  316  ft. 
by  44  ft.  by  22  ft.  6  in.  moulded.  She  b  bnflt  oi 
steel  to  the  highest  class  in  Lloyd's,  under  ^>ecial 
survey,  and  is  of  the  single  deck  type,  with  poop. 
bridge,  and  topgallant  forecastle ;  water  ballast  is 
double  bottom  fore  and  ait.  and  in  peak.  She  is  fitted 
with  patent  steam  windlass,  with  quick  warping  ends. 
by  Messrs.  Emerson  Walker  and  Thomson  Bros.. 
patent  steam  steering  gear,  nine  large  steam  winches 
by  Messrs.  R.  Roger  and  Co..  Ltd..  Riley's  donkey 
bcHler.  Crawford's  screw  gear  aft.  and  telescopic  masts 
to  Manchester  Ship  Canal  requirements,  and  all  the 
latest  improvements.  The  propelling  machinery  has 
been  constructed  by  Messrs.  The  North-Eastera 
Marine  Engineering  Company.  Ltd..  Sunderland.  The 
ship  and  engines  are  being  superintended  by  Mr.  Ftcd 
Edwards,  of  London. 

The  S.S.  Talavera,  built  by  Messrs.  Ropner  and  Son, 
of  Stockton-on-Tees,  for  Messrs.  Henry  Schofefidd 
and  Son.  of  Newcastle-on-Tyne,  has  made  a  very 
satis^tory  official  trial  trip  in  the  Tees  bay.  Those 
on  board  included  Mr.  Dalgtiesh.  Captain  Temple  and 
Mr.  Baxter,  the  owners*  superintendents.  Mr.  J.  R. 
Garthwaite  was  in  attendance  on  behalf  oi  the 
builders. 

Messrs.  Workman.  Clark  and  Co..  Ltd..  of  Bdfast. 
launched  recently  from  their  North  Yard  a  tiawwicn«w^^ij 
modelled  steel  screw  steamer,  the  Cify  0/  A'm9wck\ 
for  the  EUerman  "  City  "  Line.  The  new  steamer  has  a 
gross  tonnage  of  over  5,000.  and  is  intended  lor  act^iue 
t)etween  Glasgow,  Liverpool,  Lond<n  and  Calontta. 
The  City  of  Karacki  has  been  built  under  the  sopcF- 
vision  of  the  British  Corporation  Registry,  qoalfying 
for  their  highest  class,  and  she  fulfils  the  reqaifements 
necessary  for  a  Board  of  Trade  passenger  *  ^  iiifa  -^tir. 
The  five  holds,  into  which  the  cargo  space  b  divided 
by  steel  bulkheads,  are  capable  of  receiving  locomolives. 
Ixxlers  and  heavy  machinery,  all  obstmctiaa  havng 
been,  as  far  as  possible,  avoided  by  the  quarter  ginier 
principle  of  construction.  Ample  deck 
has  been  arranged  for  rapid  loading  and 
of  a  large  and  general  caigou 
large  number  of  passengers  has  been  arranged. 
machinery,  which  oonststs  of  a  set  of  1 
engines  embodying  the  latest 
supphed  by  steam  lor  three  steel 
fitted  with  ionxd  draught  on  the  Howden 
has  been  OGOstmcted  at  the  bnihkfsf 
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RATING  OF  ELECTRICAL  nACHINERY. 


At  the  meeting  of  the  Institution  of  Electrical 
Engineers  last  Thursday  Mr.  R.  Goldschmidt  read  a 
paper  on  "  Temperature  Curves  and  the  Rating  of 
Electrical  Machinery.**     The  following  is  an  abstract : 

It  is  a  well-known  fact  that  the  energy  lost  in 
electrical  machines  is  converted  into  heat,  which  causes 
the  temperature  of  certain  parts  to  rise  above  that  of 
the  surrounding  atmosphere,  and  results  in  a  dis- 
sipation of  heat  by  means  of  radiation  or  convection. 
If  no  dissipation  took  place  at  all,  the  temperature 
would  simply  continue  to  increase  in  proportion  to 
the  time  until  either  the  insulation  was  burnt  or  the 
metal  was  melted.  Given  the  specific  heat  of  the 
material  the  calculation  of  the  temperature  rise  under 
any  given  conditions  is  a  very  simple  matter,  and 
in  the  case  of  the  two  materials,  copper  and  iron, 
since  their  specific  heat  is  nearly  the  same,  we  may 
assume  an  average  value. 

A    CONVKNIKNT   THERMAL    UNIT. 

As  a  thermal  unit,  the  kilowatt-hour  or  watt-second 
is  a  more  convenient  one  than  the  British  thermal 
unit  to  adopt,  and  by  this  means  a  practical  method  of 
measuring  the  specific  heat  of  copper  and  iron  is 
arrived  at. 

In  many  cases  in  practice  an  instrument  is  used  for  a 
few  minutes  only,  and  not  more  than  once  or  twice 
a  day,  as,  for  instance,  in  such  apparatus  as  starting 
transfonners,  the  choking  coils  of  single-phase  motors, 
the  small  motors  used  for  starting  sjmchronous  motors, 
etc.  In  these  cases  it  is  useless  to  apply  the  well- 
known  •*  watts  per  square  inch  "  rule  for  calculating  the 
temperature,  and  it  is  a  mistaken  idea  in  designing 
these  machines,  to  take  into  consideration  the  pro- 
viding of  any  cooling  surfaces. 

Machines  which  are  to  work  only  for  a  short  time 
with  interruptions  sufficient  to  allow  them  to  cool  down 
to  the  temperature  of  the  atmosphere  must  be  so 
designed  that  the  flux  density  and  copper  density 
do  not  exceed  a  certain  amount  independent  of  size 
and  cooling  surface. 

It  can  further  be  stated  that  with  short  period 
apparatus,  the  flux  density  is  practically  only  limited 
by  the  permeability  of  the  iron,  and  not  by  heating, 
and  in  determining  the  section  of  the  wire  by  the 
data  available  there  is  the  certainty  of  an  ample  margin 
of  safety,  as  the  loss  of  heat  by  dispersion  is  not  taken 
into  ac.ount. 


Dealing  with  the  temperature  curve  the  author 
points  out  that  in  order  to  determine  the  very 
important  practical  question,  after  what  length  of 
time  a  given  machine  will  approach  its  final  tempera- 
ture within  a  ^ew  per  cent.,  his  method  of  arriving 
at  the  answer  shows  that  the  final  temperature  is 
attained  within  5  per  cent,  at  the  end  of  three  times 
the  ideal  heating  time.  For  a  commercial  temperature 
test  this  time  ought  to  be  sufficient,  as  the  temperature 
would  be  raised  only  ij  deg.  more  after  another  hour, 
assuming  the  final  temperature  to  be  50  deg.  C. 

CRANK    RATING. 

Dealing  with  crane  rating  the  author  points  out  that 
usually  a  crane  motor  has  to  stand  a  one  hour*s  test 
on  full  load,  independently  of  what  it  has  to  do  in 
actual  practice.  It  is  naturally  very  much  simpler 
to  carry  out  a  test  of  this  kind  than  a  test  in  which 
the  motor  has  to  be  alternately  switched  on  and  off. 
It  is  even  an  easier  test  than  a  continuous  rating 
test.  This  is  the  chief  reason  why  the  one  hour*s  test 
is  adhered  to,  and  long  experience  in  actual  practice 
has  proved  that  in  nearly  every  case,  a  motor  which 
stands  this  test  with  a  moderate  temperature  rise, 
is  large  enough  for  crane  work. 

Investigation  as  to  the  meaning  of  the  one  hour's 
crane  test  shows,  however,  that  its  simpHcity  involves 
a  very  great  inequality,  these  being  a  different  value  for 
every  single  machine.  It  would  be  desirable,  there- 
fore, to  find  a  test,  which  would  give  accuracy  as  well 
as  simpUcity.  A  test  with  the  exact  conditions  given, 
for  instance,  with  a  perio<l  of  three  minutes'  running  and 
seven  minutes'  stopping  is,  in  practice,  somewhat  trouble- 
some. Within  rather  wide  limits,  the  temperature 
curve  can  be  considered  a  straight  line,  and  in  con- 
sequence the  temperature  is  only  dependent  on  the  load 
factor.  Therefore,  the  three  minutes'  running  and  the 
seven  minutes'  stopping  can  be  replaced  by  nine 
minutes'  running  and  21  minutes'  stopping  respectively, 
which  would  require  less  attention  than  the  shorter 
period.  The  length  of  the  period  could  be  extended  a 
little  further  still  for  large  machines,  and  shortened 
a  little  for  small  machines.  This  "  crane  test  with 
extended  periods  "  certainly  gives  more  exactness  than 
the  one  hour's  test,  and  enables  the  expression 
"  crane  [rating  "to  be  made  more  definite,  and  to 
allow  for  different  load  factors. 
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WOLFRAM    IN    QUKKN8LAIiD. 

The  high  prices  and  ready  sale  obtainable  for  Wolfram 
have  induced  hundreds  of  men  to  go  prospecting  for 
it  from  one  end  of  Queensland  to  the  other.     The  most 
activity  prevails  in    the  Walsh  and  Tinaroo  mineral 
field.     Wolfram  is  of  a  black  or  deep  brownish-black 
colour,  and  has  a  lustre  somewhat  resembling  black 
glass,  but  with   a  metallic  or  submetallic    tinge.     In 
breaking,  it   usually  cleaves   along   fiat,  shining  faces 
very  much  like  antimony,  and  in  this  respect  is  very 
different   from   the  conchoidal   (or  shell-Uke)   fracture 
of  broken  glass.     Where  exposed  on  the  surface  this 
cleavage    is    not    always   present.     The  mineral    has 
approximately    the    weight    of    metallic    copper.     On 
the   Hodgkinson   Goldfield   wolfram   and   molybdenite 
frequently    occur    together    in    the    same    lode.     The 
majority  of  the  rich  wolfram-producing  claims  at  the 
Top  Camp,  Wolfram  Camp,  He  along  a  fairly  continuous 
line  of  lode.     The  granite  rock  here,  as  shown   by  the 
exposures    in    the    numerous    shafts    and    open     cuts 
is    traversed    by    numerous    contraction-cracks,    l)dng 
roughly  parallel  to  each  other  and  to  the  surface  of 
the   ground.     This   occurrence   gives    the   granite    the 
appearance  of  being  stratified,  and  has  no  doubt  been 
caused  by  the  shrinking  of  the  granite  as  it  cooled 
and  solidified  from  a  molten  mass.     In  many  of  the 
claims    the   quartz    of    the   lodes,    on    being    followed 
down  by  vertical  shafts  for  a  few  feet,  has  "  cut  out  " 
on  a  floor  of  granite  along  which  it  spread  in    a  hori- 
zontal   direction.     These    horizontal    veins,    on    being 
excavated    by  mining    after  the    manner   in  which  a 
horizontal  coal-seam  is  mined,  are  seen  to  lie  parallel 
to  the  contraction  cracks  of  the  granite,  along  one  of 
which    they    have    apparently    been    formed.     These 
horizontal  veins  do  not  generally  extend  to  any  great 
distance  laterally  from  the  line  of  lode,  being  confined, 
as  a  rule,  to  within  a  short  distance  on  either  side  of 
it.     They  vary  greatly  in  thickness,  and,  as  the  granite 
js    broken     across    by     numerous    vertically-disposed 
cross-joints    they   are   very  irregular   in    their   course. 
The    vertically-disposed    cross-joints    also     frequently 
contain  seams  of  quartz  and  mineral,  as  if  they  were 
formed  previously  to  the  disposition  of    the  ore.     The 
thickness  of  these  seams  of  ore  is  never  much  more  than 
10  in.  or  12  in.     Some   of   the   vertical   standing  main 
lodes,   however,   open  out  into  large  bodies  3  ft.   and 
4  ft.   in   thickness,   but   do  not   generally  continue  at 
that  thickness  for  more  than  a  few  yards. 


KLKOTRIOITV    IN    MINKS. 

With  reference  to  the  list  of  new  special  rules 
issued  by  the  Home  Ofiice  regarding  the  installation 
and  use  of  electricity  in  mines,  the  following  letter 
has  been  addressed  to  each  mine  owner  in  the  United 
Kingdom : — 

Home  Office, 
Whit^iaU. 
Sir,— -I   am  directed   by   the   Secretary  of  State   to 
transmit  to  you  herewith  a  notice  of  proposal,  under 
Section   54  of  the  Coal  Mines  Regulation  Act,    1887, 
of  new  special  rules  regulating   the   installation   and 
use    of    electricity    in    mines.     The    rules,    which    arc 
based  on  the  recommendations  contained  in  the  report 
of  the  Departmental  Committee  on  the  Use  of  Elec- 
tricity in  Mines,  have  been  agreed  upon  in  their  present 
form  between  the  Secretary  of  State  and  the  Mining 
Association    of    Great    Britain.     It    will    be    observed 
that  a  number  of  the  detailed  rules  suggested  by  the 
Committee  as  to   the  construction,   etc.,  of  electrical 
apparatus    have    been    omitted.     It    is    proposed    to 
embody    these    recommendations    of    the    Committee 
m  a  Memorandum  which  will  call  attention  generally 
to  the  points  to  be  attended  to  in  the  erection  of  plant. 
This  will  be  issued   to  colliery  owners  subsequently. 
The  rules  as  to  shot-firing  recommended  by  the  Com- 
mittee have  also  been  omitted  (with  the  exception  of 
two)  as  being  out  of  place  in  the  present  code.     The 
question  of  the  adoption  of  the  Committee's  recommen- 
dations on   this  point  will  be  considered  separately. 
The  Secretary  of  State  is  proposing  these  rules  to  all 
mines  under  the  Coal  Mines  Act  (with  the  exception 
of  a  few  very  small  workings),  whether  using  electricity 
at  present  or  not,  or  whether  using  it  for  all  the  pur- 
poses dealt  with  in  the  rules  or  only  for  some  of  them. 
He  considers  it  necessary  to  do  this  in  order  that  the 
safety  requirements  laid  down  may  come  into  force 
automatically,  and  without  delay,  immediately  the  use 
of  electricity  is  introduced  into  a  mine  for  all  or  any 
of  the  purposes  dealt  with.     Where  electricity  is  not 
at  present  used  for  any  purpose  other  than  shot-firing 
or  is  only  used  for  minor  purposes  such  as  signalling, 
the  rules  will  either  not  apply  at  all  or  only  such  as 
refer  to  that  special  purpose.     If  you  do  not  object  in 
writing  to  the  rules  within  20  days  after  the  receipt 
of  the  rules  by  you,  the  rules  will  become  established 
at  your  mine. — I  am,  etc., 

Henry  Cunykghame. 
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CONTRACTORS'    NEWS. 

r«  ■h«lJ   b«  pU&ud  to  Intftrt  undu  tbU  eolamm,  fr*a  of  cihari«»  parttoitl&rK  of  op*n  eonlrACt*. 


CONTRACTS    OPEN. 

Birmingham,— Supply  and  delivery  01 
certain  special  tramway  ca  slings  and 
works  in  manganese  steel  to  British  stand- 
ard No.4sectiofi  of  rail,  witti  all  necessary 
iish plates,  anchor  pieces,  and  connecting 
rails  of  No,  4  and  No.  4*:  sections,  for  the 
Public  Works  Committee.  City  Sur- 
veyor's Office .«         .„        \ 

Derby,  -Supply  and  delivery  of  materials 
and  ctin  struct  ion  of  works  in  connection 
with  the  permanent  way  and  electiical 
equipment  of  a  portion  of  their  authorised 
electric  tramways,  and  the  supply  and 
delivery  of  cars.  Plans,  etc^  for  per- 
manent-way construction  from  the  borough 
surveyor  and  en^'ineer  (Mr.  John  Ward} 
and  for  the  cars  from  the  boroygh  electri- 
cal engineer  (Mr.  T.  P.  Wdmshurst) 

Peterborough*— Supply  and  erection  of 
the  following  plant,  for  the  Corporation  : 
(Section  No.  i)  Lancashire  boilers,  super- 
heaters and  economiser  ;  (Section  No,  2) 
triple  expansion  vertical  engines,  pumps, 
electric  lighting  set,  travelling  crane, 
workshop  titlings,  and  tools  ;  (Section 
No.  3)  piping,  injector,  feed  pump,  tank, 
and  teed-water  softener.  Mr,  John  C, 
Gill,  Waterworks  Engineer's  Of&ce,  Peter- 
borough 


Last  Day. 


March  20 


March  21 


March  ; 


Manchester.  —  Construction  of  a  steel 
trough  bridge,  with  concrete  abutment, 
for  the  Manchester  Ship  Canal  Company. 
Particulars  from  Mr.  W.  H.  Hunter,  chief 
engineer,  41,  Spring  Gardens,  Manchester.    March  23 

Aston  Manor* — Kecopist ruction  of  existing 
tramways  in  their  district  and  the  con- 
struction of  other  works  in  connection 
therewith^  for  the  Corporation.  Tramway 
contractors  desiring  to  submit  tenders  for 
the  works  are  requested  to  send  applica- 
tions to  the  consulting  engineer,  Mr. 
Robert  Green,  A.MJ.C.E.,  37,  Waleilou 
Street,  Birmingham ...         .„    March  24 

Grinilleford  and  Rowalei?  .—Construc- 
tion of  the  Grindlefnrd  to  Kowsley  section 
of  the  Uerwent  aqueduct,  in  the  county 
of  Derby^  for  the  Derwent  \'alley  Water 
Board.  Mr,  Edward  Sandeman,  Engineer, 
Bamfordj  SheMietd   ..  ...         ,..         ...    March  27 

flornsey.  —  Supply  of  cables,  junction 
boxes,  fuse  boxes  'and  meters.  Mr. 
Norman  Slaniland,  Electricity  Works, 
Tottenham  I^ane,  London,  N March  27 

Marylebone.-^Carr>'ing  out  of  certain 
installation  work  and  alterations  to  exist- 
ing consumers'  installations  in  the  Mary- 
lelxjne  district  for  the  Burough  Council. 
Specilication,  etc.,  from  the  electricity 
otHces,  iij  Manchester  Street.  London,  \\\  March  27 


Last  D&y. 

Keigbley. — One  Lancashire  boiler,  and  one 
30o-k,w.  direct-current  steam  dynamo, 
high-speed  enclosed  engine,  For  the 
Electricity  Committee,  Particulars  from 
Mr.  J.  M,  Smith,  borough  electricul 
engineer,  Electricity  Works,  Keighley. 
Deposit,  £1  is.  ..,         ,. March  27 

Great  Yarmouth. ^Supply  and  delivery  of 
(Section  3)  surface  condenser,  with  steam- 
driven  air  and  circulating  pumps,  for  the 
Corporation.  Messrs.  Preece  and  Cardew^ 
8,  Queen  Anne's-gate,  Westminster^  S.W.  March  2i> 

Bolton. — Supply  and  erection  of  cooling 
tower  and  condensing  apparatus  in  con- 
nection with  power  station ^  for  the 
Electricity  Committee.  Mr,  Arthur  A. 
Day,  borough  electrical  engineer,  Spa 
Road,  Bolton ,..    March  30 

Mancheater, — Supply  and  erection  of  a 
Livesey  washer  and  a  rotary  washer 
scrubber,  for  the  Gas  Committee.  Speci- 
lication from  Mr.  C.  Nickson,  superinten- 
dent, Gas  Department,  Town  fiatt  ...    March  30 

Shanghai.— The  Shanghai  Municipal  Coun- 
cd  mvitc  tenders  for  the  construction  and 
operation  of  about  24  miles  of  electric 
tramways  on  the  trolley  system  in  the 
streets  of  the  Settlement  of  Shanghai  ; 
alternative  proposals  are  desired  for  the 
single-trolley  and  duuble-trolley  lines. 
Council's  agents,  Messrs*  John  Pook  and 
Co.,  63.  Leadenhall  Street,  I^ondon,  E.C.^ 
and  Messrs.  Fearon  Daniel  and  Co.,  90, 
Wall  Street,  New  York.       ...    March  31 

Newport  (Men J, ^Construction  of  main 
outfall  and  branch  sewers  for  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
otiicesof  Mr.  Baldwin-Latham,  Parliament 
Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Geo.  Ghatterton,  6,  The  Sanctuary,  West- 
minster, S.W,  ;  or  Mr.  T,  S.  Edwards, 
Clerk  to  the  Board,  Newport  (Mon.)        ,,       April  1 

Rish worth  (Yorks.)— Construction  of  a 
concrete  service  tank  (56,000  gallons),  on 
Rishw*orth  Moor,  inckidtng  wood  and 
slate  roof,  for  the  Kishw^orth  Urban  Dis- 
trict Council  Waterworks.  Messrs,  Rich- 
ard Horsfalt  and  Son,  surveyors  and 
architects,  22a,  Commercial  Street,  Halifax     April    i 

Birmingham.  Supply,  delivery,  and  erec- 
tion ol  200  cleLtHc  tramway  cars  for  the 
T  ra  m  w  a  y s  Co  m  m  1 1 1  ee .  M  r .  A 1  i  r e  d  !i  a  ke  r , 
genet  al  nianager,  254 A, Corporation  Street, 
Birmingham.,. ,..         ..,      April  4 

Glaagow.— Electt  ic  power  generating  and 
lighting  plant  fi>r  Clydebank  Dock,  for  the 
Trustees  of  the  Clyde  Navigation.  Mr. 
T,  R.  Mackenzie,  general  manager  and 
secretarys  16,  Robertson  Street,  Glasgow, 
or  irom  Mr»  Geo.  H.  Baxter,  mechanical 
engineer         ... April  10 
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COMING   CONTRACTS. 

Darlington.— Extensions  of  the  electricity  works,  to 
cost  from  ;^2,ooo  to  ;g3.ooo,  are  anticipated. 

Nottingham. — The  Corporation  have  approved  the 
erection  of  a  refuse  destructor  for  Basford. 

Burslem.— The  Town  Council  have  completed  the 
purchase  of  land  for  the  refuse  destructor  and 
electric  lighting  station  at  A»340- 

FaTersham.— The  Council  are  recommended  to  put 
down  additional  generating  plant  at  an  estimated 
cost  of  ;g4,8oo. 

rinchIey.--The  Council  are  applying  for  sanction  to 
a  further  loan  of  ^23,500  for  electricity  extensions. 

Gosport.— At  the  half-yearly  meeting  of  the  Gosport 
Waterworks  Company  it  was  mentioned,  during  the 
course  of  the  meeting,  that  the  new  scheme  for  {he 
supply  of  water  was  estimated  to  require  a  capital  of 

;^50,000. 

Ayr.— At  the  last  Council  meeting  a  rep  )rt  from 
engineers  on  the  proposed  new  reservoir  for 
Kilbirnie  and  Glengarnock  wa<*  approved  and  it 
was  resolved  to  ask  for  a  loan  for  jf  2 1,500  to  defrav 
the  cost  of  the  works. 

CONTRACTS   CLOSED. 

London.-The  brush  Electrical  Engineering  Companv 
Ltd.,  have  received  orders  for  eight  double-deck 
cars  with  radial  trucks  and  Brush  motor  equipments 
and  overhead  equipment  for  tramways  for  the 
Leamington  and  Warwick  tramways,  and  eight 
500  k.w.  3-phase  transformers  for  the  County  of 
Durham  Electrical  Power  Distribution  Company.  -  - 

London.— J.  Williams  and  Sons,  Cardiff,  have  secured 
an  order  for  1,500  tons  of  castings  for  one  of  the 
London  tube  railways. 

London.-The  City  and  South  London  Railway  Com- 
pany have  let  a  contract  to  Walter  Scott  and  Middle- 
ton  for  the  construction  of  the  extension  of  their  line 
from  the  Angel,  Islington,  to  Euston,  about  i  J  miles. 

Stockport.--R.  W.  Blackwell  and  Co.  are  supplying 
the  overhead  equipment  for  the  electrification  of  the 
Hazel  Grove  route  of  the  Stockport  tramways. 

Lochgelly.— The  Wilson  and  Clyde  Coal  Company, 
Ltd.,  have  placed  an  order  with  Andrew  Barclay, 
Sons  and  Co.,  Ltd.,  for  one  of  their  Oddie-Barclay 
patent  mine  pumps,  which  is  to  raise  75  gals, 
per  minute,  1,000  it.  head,  at  160  revolutions  per 
minute. 

Middlesbrough.— The  North  Eastern  Steel  Company, 
Ltd.,  have  placed  an  order  with  E.  F.  Jarvis  for  one 
of  his  Patent  Open  Type  '*  British  "  Water-Cooling 
Towers,  for  cooling  the  Tuyere  Water  for  their  blast 
furnaces. 

Chelsea.  —  The  Chelsea  Electricity  Supply  Company 
have  accepted  »he  tender  of  J.  Greenwood,  Ltd.,  for 
the  erection  of  a  new  generating  station  at  Manor 
Street,  Chelsea,  at  ;f  11,865. 

King's  Lynn.—The  tender  of  the  General  Electric 
Company  has  been  accepted  by  the  King's  Lynn 
Corporation  for  a  steam  dynamo  (Belliss  engine) 
with  condenser  and  piping. 

Brighton.  — The  Corporation  last  week  accepted  the 
tender  of  Siemens  Brothers  and  Co.  for  the  supply 
and  laying  of  low-tension  cables  at  ;f  2,350. 


Burslem. — The  Corporation  have  accepted  the  tenders 
of  Grant  and  Son  for  the  erection  of  electricity  works 
and  refuse  destructor  buildings  at  ;£3,745  and  de- 
structor chimney  at  ;£85o,  and  that  of  Crompton  and 
Co.  for  switchboard  at  ^^598  and  for  arc  lamps  at 
;f443. 


APPOINTMENTS   VACANT. 

Last  Day. 

Bermondsey.— Electrical  engineer  to  the 
Council,  at  a  salary  of  £425.  The  duties 
will  include  the  management  and  running 
of  the  electricity  and  dust  destructor  works. 
Town  Clerk,  Town  Hall,  Bermondsey,  S.E.  March  22 

Bristol. — Junior  assistant  for  physics  is 
required  at  Merchant  Venturers'  Technical 
College,  Bristol.  Salary  £130  to  ;fi6o. 
Particulars  obtainable  from  Registrar     ...    March  23 

London  County  Council.— Two  divi- 
sional inspectors  (at  £600  per  annum, 
rising  by  annual  increments  of  £2$  to 
;^8oo),  one  possessing  special  qualifica- 
tions in  mathematics  and  science  and  the 
second  in  technology,  including  electrical 
and  mechanical  engineering  ;  also  an 
inspector  in  wood  and  metal  work  at 
;g400,  rising  to  ;f  500 April      i 

Middlesbrough. — The  Education  Com- 
mittee require  a  teacher  of  engineering 
in  the  high  school.    Salary  ;f  200 — 


APPOINTMENTS    FILLED. 

Transvaal.— Mr.  L.  S.  Smart,  the  manager  of  the 
locomotive  works  at  Brighton  of  the  London,  > 
Brighton,  and  South  Coast  Railway  Company,  has 
been  selected  to  fill  the  important  position  of  chief 
locomotive  superintendent  of  the  Central  Soath 
African  Railways  (Transvaal  and  Orange  River 
Colonies). 

Newcastle>on«Tyne.— Mr.  Ernest  Hatton,  general 
manager  of  the  Salford  tramways,  has  been 
appointed  tramway  manager  at  Newcastle.  The 
salary  is  ;f7oo  per  annum. 

Manchester.— The  Town  Council  appointed  Mr. 
Hancock,  principal  clerk  in  the  traffic  department,  at 
£180  per  annum,  as  parcels  superintendent  at  a 
yearly  salary  of  ^^250,  and  Mr.  J.  Eades,  jun.,  car- 
works  manager,  at  ;f250,  as  rolling  stock  super- 
intendent at  •^350  a  year. 

Lrisbon.^Mr.  N.  A.Bell,  accountant  in  the  tramways 
department  of  the  Glasgow  Corporation,  has  been 
appointed  chief  tramway  accountant  in  Lisbon  at  a 
salary  of  ;^400  per  annum. 

Glasgow*  —  Mr.  Lackie,  chief  assistant,  has  been 
appointed  chief  engineer  of  the  electricity  depart- 
ment in  succession  to  Mr.  Chamen.  Mr.  Lackie's 
salary  is  at  present  £$00,  and  it  was  raised  to  ;£^oo, 
rising  to  ;^l.ooo.  The  Committee  decided  to  ask 
the  Council  to  sanction  the  appointment  of  Mr. 
Page,  as  chief  assistant  at  a  salary  of  ;^5oo. 

Wigan. — Mr.  Theodore  Partington,  engineer-in-chiei 
of  the  Pemberton  station,  has  resigned  his  position^ 
and  the  Electric  and  Tramways  Committee,  has 
decided  to  put  the  Pemberton  station  under  the 
sole  control  of  Mr.  Slevin,  the  borough  electric 
engineer. 
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3/- 

Do.    C^iij,  Pref.  6  per  coot.    . . 

6 

48,687 

10 

6% 

Do.     Cum,  Pref,  5% 

10 

8,tilO»O00 

1 

2/6 

Armstrong  (Bif  W.  Q.),  Wb  it  worth 

800,000 

1 

1 

Lunb«rt  Bron.,  Ltd.,  Ord,    ,, 

1 

i-i 

78,970 

6 

a/^ 

mod  Co.,  Ltd. 
Do.           4%  Cum.  Pref, . 

I 
5 

^-'^ 

60,000 
40,000 

6 
8 

Do,       64%  Cum,  Pref.  .. 
Leeds  Forge  Co  ,  T)^  Cum,  Pref,   . . 

8 

k^ 

1,600,000 

100 

4% 

Do.           4%  lit  Mort.  Db«.  Rd. 

too 

104  —106 

^UK),O0O 

1 

Lysaght  jJoha),  Ltd.,  6%  Cum.  Pf. 

1 

£100,000 

100 

li% 

AveYmg  ftnd  Porlar,  Ltd.,  44''4  Beg. 

£300,000      Stk 

Do       44%  1st  Mt  Deb,  Btk.,  Refl, 

100 

m  ^116 

Mt.  Dfibi.  Red.      . . 

100 

96  —  90 

40,000 

10 

6/- 

Mather  A  Piatt,  Ld„  6%  Cum.  Pref 

10 

u  -114* 

690,€00 

I 

im 

Bftboock  and  Wilcox,  Ltd,,  0?d.    ,, 

I 

tt^ti 

91O.O0O 

1 

Sid. 

lleasures  Bros..  Ltd  ,  Ord 

1 

100^000 

1 

7^, 

Do.                  „     6%  Gum.  Pref. 

1 

76,000 

1 

B|d* 

Do,    64%  Cum,  Pref,      .. 

Do,    4 4%  1  Bi  Mrt,  D b ,  Stk . .Red . 

1 

30.000 

5 

8/' 

B&ker  (Jo»c?ph)  uid  Sons,  Ltd,,  6% 

£76,000 

Btk 

|X% 

100 

84  ^  97 

CutB.  Praf.  . . 

6 

?=fi 

21,948 

6 

^6 

MuDts  Metal,  Ltd. 

5 

r  3 

tfO^OOO 

1 

6pd. 

4% 

Baldwinti,  Ltd.,  ^%  Onm.  Pref.    , . 

1 

u,^m 

6 

6% 

Do.    Pref,  6%           

6 

^'WD^OOO 

9lk 

Do.  m  Mt,  44%  Dch,  Stk.  Red. 

100 

101  -loa 

6,000 

«9i 

47/6 

Naatfglo  and  Btaina  Iron  Work*, 

160,000 

It 

2/Bi 

B*rrow  HBemalltB  Steel  Co.,  Ld„0. 

H 

Vil 

Ltd,,  8%  Cum.  Prtf. 

694 

76  -  80 

50,000 

«/■ 

Do.           do.        Cum  land.  Pref. 

H 

78,000 

to 

6/- 

N.  Brit.  Loco.  Oo„  Ltd.,  6%  Cm  Pr 

10 

194- 19| 

88,984 

6 

a/6 

BayllES,  Jones  *nd  B&yliBi,  Ltd.,  6% 

80,000 

6 

Norlh-Kaatem  Steel  C  j.,  Ltd.,  Ord. 

6 

Cum.  Pref .  Sharev 

6 

4S-    5J 

£s».oao 

Btk 

41% 

Do.     44?^  lit  Mrl,  Db.  8tk.,Red. 

100 

90-98 

Jl«00,000 

100 



Beard  more  (Wra.)  &  Go,  Ltd..  44% 

199,0(10 

6 

8/^ 

PearaoEi  ±  Knowlea  Goal  and  Iron 

1  It  M  t .  Db  ba . ,  Rfld.,8orJp  W>%  pd     — 

102  —104 

Co,,  Ltd,,  Ord.,"  B" 

fi 

i^t^ 

50,000 

10    1    6/- 

Bell  Broth erii,  Ltd.,  6^^  Gum.  Praf. 

10 

11  J—  laj 

60,000 

6 

8/- 

Do,        6%  Cum.  Pref,  *■  A  **     . . 

5 

£996,600 

SIlE      i% 

Do              4%  Deb,  8 took,  Red. 

100 

99  —101 

70,000 

10 

Bh 

Peate  &  Pmrtnera,  Ltd,,  Ord, 

10 

aoo.ooo 

I 

I/- 

B«7«r.  Feaoook  ftod  Co.,  Ltd.,  Qrd. 

1 

M^ 

£406,000 

Btk 

i% 

Do.       4%  Perp,  Deb,  Sloak 

100 

97-100 

800,000 

1 

S 

Da.           H%  Cum  Pref. 

1 

90,000 

6 

a/- 

Peeble»(Bnioel  &  Co.,Ld.,  6%  Cm.P, 

6 

fi/fc  7?- 

41MXMI0) 

Stic 

Do.          4f  X)  Red.  Deb.  Stock 

100 

(>5,000 

1 

Pooler  (Henrj)  &  Bon^  Ltd.,  Ord  . . 

1 

i,<»9,7eo 

1 

Bolckow,VaDghftn  and  Co.,  Ltd.,0. 

13,000 

6 

— 

Do,        64%  Cum.  Pref 

B 

4-44 

N'oa.L  1,1620,760;      1 

\i=-% 

980,000 

1 

— 

Projectile  Co.  (190a>,  Ltd.,  Ord.     . . 

1 

.ti 

1,860.900 

1 

83a. 

Do.           Noi,  1.630,101*8,500,000,    18/- 

196,988 

6 

9/. 

Rbymney  Iron  Co,.  Ltd, 

6 

1,1(!M».00Q 

1  { m. 

Brown  tJoho)  and  Co,,  Lim.,Ord., 

78,068 

6 

9/- 

Do,        New           , 

6 

14- If 

100— 109 

i 

N08.  1-1,160.000 

16/- 

i^rif. 

£880,000 

7SS 

Do,       6%  Mort.  Deb.,  R»d,    ,. 

100 

fdO.OOO 

1 

6d. 

Do.  Ord.,  N08. 1,160,0014,750,000 

1 

860,000 

1 

l%Ciim.Pf.     ,. 

74,000 

10 

6/- 

Do.        e%  Cum.  Prof 

Cammell,  Lmrd  &  Go.,  Ltd.,  Ord.  .. 

10 

n|-  11 

I 

«"z.? 

1M.600 

6 

m 

6 

Bi—    8' 

£360,000 

Slk 

41% 

Do.       4|%  Perp.  Deb,  Stock  ,. 

100 

ia9,ioo 

6 

m 

Do.           6%  Omm,  Pref.     . . 

6 

^»^  6}^ 

86,000 

10 

LV- 

Ruston,  Proctor  *  Co. ,  Ltd, . , 

10 

94-  10 

490,000 

1 

lj'6 

Glayton  &  ghattlewortb,  Ltd.,  Ord. 

1 

H-^k 

976  000 

1 

6d. 

Scott  (Walter),  Ltd.,  Ord.     . , 

1 

94*- is' 

70,000 

6 

fl/6 

Do.      6%  Cum.  Pref 

5 

800,000 

1 

7id. 

Do.           6%  Cum.  Pref.    . . 

1 

J4SO,000 

8ElE 

1% 

Do       4%  1 6 1  Mort  D  b .  S  tk.  Red 

100 

100— loa 

£900,000 

stk 

** 

Do.           4%Perij.  Deb,Stk 

100 

100.000 

10 

7/6 

GonaeLt  Iron  Go. ,  Ltd.,  Ord , . 

71 

B^sa 

£116,900 

100 

6% 

Bhelton  Iron ,  Steel  and  Coal  Co.,Ld. 

s7oai 

10 

10/- 

CrosBley,  Bros ,  Ld  ,  Ord.  40840/tf/arm 

10 

16f-^16S 

1st  Charge  5%  Debs,,  Red  . . 

100 

92-96 

40389 

10 

6^^ 

Do         6%  Cum.  Prof.'    .. 

10 

C'% 

£97,S00 

100 

6% 

Do.     6'V,  3nd  Mort,  Debi..  Red. 

100 

91—96 

76|OO0 

I 

2/6 

DeltmMetal.Xtd.SharcA      ..        ..J      1 

960,C0O 

1 

1/- 

Botttb  Durlitum  Bteei  1  Iron,  Ltd.Or, 

1 

„'-^ 

1,360^04 

1 

Sid. 

Donnas,  Long  ft  Co,,  Ltd 

1    I 

m'-S 

800,000 

1 

7id. 

Do,               6%Cura.Pref.. . 

I 

£400,000 
»»,000 

Btk 
5 

Do.    1%  Isl  Mort.  Per  p.  Deb.Bik. 
Dunderland  Iron  Ore  Co.,  Ltd.tfi% 

100 

£800.000 
49,560 

stk 

10 

m 

Do,         44%  Per,  Deb.  Stock 
Bteel  Co.  of  Scotland  Ord  l/49,>eo. . 

100 
0 

110  —  9» 
6  -    6^ 

Cam,  Pre(.  and  Part[oip«(inB,, 

6 

£195,240 

Btk 

5% 

Do         5%  Trn»t  Mort.  Deb     . . 

too 

'^"1 

SflOjOOO 

1 

fifdt 

Dunlop  (Jamei)  A  Co.,  l*td.,  Ord,. . 
Do.           6%  Cam.  Prof, 

1 

a5,oou 

10 

Stephenson  (Robert)  Jfe  Co,,  Ltfl.Or. 

10 

flOO.000 

1 

7|dl, 

1 

85,000 

10 

m 

Do»         54%  Gum,  Prof,     . , 

10         4j^-     i^ 
100    1     79-89 

4,731 

18 

l5/- 

Ebbw  V»le  Steel,  Iron  A  Coal  Co., 

£1150.000 

Btk 

*% 

Do,        4%  Perp.  D«b,  Stook 
8k warts  4  Lloydi,  Ltd.,  Ord.        . . , 

Ltd. 

la 

9  —  10 

85,000 

10 

9/- 

10 

11^  171 

60.754 

18 

18/. 

Do.                do.                do. 

10 

71—    71 

66,000 

10 

6/- 

Do.       6%  Gum.  Pref 

10 

14f-l4 

10,%0 

10    ! 

EIIJOU'B  Met%],  Ltd. 

a 

41-    6i 

684,789 

1 

4.69d. 

Swsii,  Hunter  A  Wigham- 

5,000 

186,748 

10 
Btk 

5% 

1       Do.    Gum,  Pref.  6% 
Do,    Dob.  4% 

10 

100 

8|-    9i 
94}  -  964 

688,845 

1 

6d. 

Rich a^rd son,  Lim.  Ord. 
Do.    6%  Cum-  Pret 

1 

1 

9jt}L 

L         36,000 

10 

6/- 

Fairfield  Shipbuilding  &  Kn^fng.Co.,; 

£340,000 

Btk 

V. 

Do,     44%  1  Ri  Mort .  D«b  Btk .  Rer 

100 

I 

Ltd,,  6%  Cnm.  ¥*rer.        .J     10 

10J-  Hi 

300,000 

1 

Thamea  Iron  Works,  Shiphuikling 

■ 

W     £380,000 

81k 

4^ 

Do.      A^%  Mort.  D«b.  Stk  .Red,|  100 

100  — lOd 

A  Engineering  Oo.,Ltd. , 5  si^,  Cum, Pi, 

1 

«'=7l^* 

^       ',9jixxi 

10 

Fleming 4  Ferguson,  Ltd,  Ord.  Nos.! 

£900,000 

100 

.*^ 

Do.    4%lrredeera,lstMort,Deb, 

100 

1/9000 >        ..10 

134—122 

£160,000 

1 

Thornyorolt  (John  L)  A  Co,,  Iitd, 

6^0 

10 

fi% 

Da.  5%  Gum  Pref.  Nos,  9OO1/16O0O     10 

9|-10 

6%  Cum,  Pref. 

1 

riic 

ft        120,000 

3 

^ 

Frotter  &  Cbalraera,  Ltd.,  Ord.       , .       8 

t% 

10,000 

10 

6/' 

Tylor  (J.}  A  Bonn,  Ltd,  &'\,  Cum. Pi 

10 

I          2l«000 

8 

Do.               7i%Oum,Pr«f.,      8 

8608496900 

iioo 

84    |Uoit43d  States  Bteel  Corp.  Com.Stk 

8100 

B7|-  ^ 

■          lO.OUO 

10 

X% 

Gwllowayn,    Ltd,,  5%    Cum.   Pre  I.' 

$860814100 

SiOO 

811 

Do.             7%  Cum.  Pref,  Stock  8100 

998-994 

lROOlf28000   .,         ..         ,,         ..10 

6-7 

8l6il96eu«0 

810O0 

6% 

Do,     lO^^r.  6%  8kg.Fd.O,Bds,  81000 

98  --10O 

1      £ieO,QO0 

Stk 

*% 

Do         4%  l«tMi3rt  Deb  Red.,    100 

904-9H 

3.350,000 

1 

1/' 

Vickerfi,  80ns  &  Maxim.  Ltd, Ord.,       1 

.riS 

I           16.B0O 

10 

Greenwood  ^  Batley,  Ltd.,  Ord.  ..      10 

4-    4| 

750,000 

1 

6d, 

Do.    6%  Non^Cum.  Pref.         . .       1 

I              9,600 

10 

7% 

Do,    7%  Cum.  Pref           ,.         ,.     10 

IQi—  109 

£750.000 

stk 

6% 

Do.    6%  Non-Cam,  Pref,  Htock.    100 

lltt  —US* 

■        905,000 

1 

1/- 

Gae»t,  Keen  A  N  ettle  f 0!  ds,  Ltd .  Ord.       1 

^% 

£1,960,000 

Stk 

i% 

Do.     4%  tst.Mort,Deb,8tk.Hed,    100 

106  -lOH 

■        S4t,l»0 

5 

aj« 

Do,        6%Cnm.Pref.     ,,        ,.       6 

£1,000,000 

lOO 

m 

Do.    44%4ndMort,  I>eb5,,Red,    100 

106-10** 

1  £t,bS0,500 

Bik 

4% 

Do.        4%Irred.Mort.Defa,Slk    100 

107 -low 

996,000 

1 

im 

Weard^e  Steel,  Coal  d  Coke,           1 

.        ,    1 

■           16,000 

& 

2/6 

G Wynnes,  Ltd.,  G%  Gum.  Pref.       , .       6 
Hadfleld^fl  St<?el  I'^N-ry  Co,,  Ld.,Ord.       1 

8—8 

Ltd.,  Def.  Ord.l      1 

^'1 

■_      £50,000 

1 

1/- 

^-'A 

500,000 

1 

7»d. 

Do.       6%  Gum,PrU.  Ord,      ..1      1 

■      ao,ooa 

10 

4/6 

Do.        44%  Com.  Pref.  . .        . .      10 

£800,000 

Btk 

^ 

Do.       4%  Perpetual  Deb.Stock  100 

e$-8o  ■ 

■        80,000 

6 

a/. 

Hall  (J.  A  E.»,  Ltd,6"i  Cum.  Prel,, .       & 

T-w 

7,637 

6 

Weldleai  Steel  Tube,   Lto,,  Cum, 

«     ,  1 

■      40e.50G 

I 

1/6 

Hanrer  United  Btee]  Co.,  Ltd.       . .        1 

ij^rr 

Pref,  54      6 

<i-i4  1 

■       47,600 

10 

T 

Hawlborn.  Leslie  &  Go,.  Ltd.  Ord,      10 

800 

Stk 

T 

Do.       Mort.  Deb.  44%    ..       ,.   100 

91-07 

■        88,001 

s 

Head,  Wrightson  *  Co.,  Ltd.         , .        5 

i^i 

66,6^6 

5 

Will&iu  &  Robin Aon,  Ord 5 

14-    34 

■       86,000 

1 

'^ 

am  (Riiihard)  4  Co.  (1899)  Ld„  Ord,       I 

66,666 

6 

8/-            Do.        6%  Cum.  Pref 5 

8—4 

■       18,000 

6 

Do.        6%  Cum.  Pref 5 

4|H  H 

£246,641 

Stk 

4%  {        Do.        4%1atMon.Deb.etk. Bed    100 

78  —  88 

■       80,000 

10 

6/- 

HornBbjr  iRiehard)  A  Sona,  Ld.,Ord,       8 

6|-6 

£160,000 

Btk 

44%  'Yorkahire  Iron  A  Coal  Co.,  Ltd., 

44%  Ut  Mort.  Deb.  Btk.  Bed,   100      81  —  88 

^K                                                                                  stocks  And  Bhi 

ires  marked 

*  «r«  quolod  ex-diTidend,                                                                            rfi^l 
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IL  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


I 


Ainouol 
8abacTlL«d. 


70,000 
l'25,0a0 
130,000 
100.000 

100,000 
£500,000 
£1200,000 

400.000 

£616,368 

105.781  , 

160,000 

£131MM» 

£196^000 

:ss.ooo 

40,000 
JTiOO^OOO 

85,000 
£100.000 

62.000 

Bl^OOO 

£900000 

233.384 

£239.884 

9i»»«l 


dand. 


I 


a 
sat 

Btk 
5 

n 


6 

& 

BCk 
1 

5 


n.l99 
£341  0^  . 
£100,000 
113.100 

81,390  I 
£300,000 

10,«S  ' 
£100,000 


Sbk 

2 

'I 
3tk 
10 
ftlsk 


2S,000       10 


£900,000  , 

35.000  ! 

85,000  , 

£50000  , 

50,000 

£000,000  I 

7,600  I 

100.000  I 
il7.»&0 


Stk 
6 

S 
Stk 
10 

100 
10 
t 


£150,000      £00 


6d, 
3/. 

4% 

8/< 

i^ 

21- 
9/44 
*4% 

1? 

a/6 

1/6 
10/^ 

a/^ 

4% 
1/6 


a/fi 

r 

7/6 

6% 

5/. 

*% 
6/- 

m 

4% 

3% 
13/. 

4% 


AUi&DCe  Hlec. Co. ,  Ltd.  S%  Cum.  Pf. 
Aron  Elee.  Meier  Ltd..  6%  Cam.  Pf. 
BelFa  Atb^btoa  Co. ,  Lid. 
BrittEih  losulated  &  HeJ^by  Cablos 
I  Ltd.,  Ord. 

Ho*  6"c^,  Cam.  Pref. 

Do.  4i'„  let  Mon-  Dob.  SLk,  Rd. 
Britisb  TbomBon-HouBtoiiCo.,Lid.. 

4^'^  l8t  Mort.  Dob-  Stk.  Red. . . 
British  WeatingbouBe  Electric  and 

Manofac.  Co,,  Ltd.,  t%  Pre!. . . 

Do,        4%  Mort,  Deb,  Sfck.  Red. . . 

Bra4h  Eleo.  EagiDK.  Co.,Ltd.,OTd. . 

Do.       6%  Prut, 

Do.        44%  Perp,  1  at  l>Bb.  Btk. . . 

Do.  iJXPerp.  2nd  Deb.  Btk. 
CaUender'a  CatoletSiConBtn.Ltd.Ord. 

Do.    6%C[im.PTef,      ,. 

Do.    4|%lfttMort.Deb  atk.Red. 
Crompton  4  Co.^  Ltd. . . 
I        Do.       6%  lat  Mort.  Reg.  Deba. 
iDick,  Kerr  &  Co..  Ltd .,  Ord. 

I       Do,     6%Cum.  Prer 

J        Do.      4i%  Deb.  Stock,  Red.    . . 
Doulton  &  Co.,  Ltd..  5%  Gam.  Pre[. 

Do.  UtMort.-i^Zree.Deb.Stk, 
lEdkon  and  Swan  tJnited  Eleotrlc 
j  LSgbt.  Ltd. ,  *'  A ' '  Bbarea 

■  Nob.  l-99/ifil 

Do.    "A  "  abarea  Ncs. 01  017,1119 

Do.    4%  Deb.  Slock  Red, 

Do.    6%  Second  Deb,  Btk.  Red. 
jElectrio  Conatructlon  Co.   Ltd.     .. 
'        Do.    7%  Cumuktive  Pref. 
I        Do.    4  %  Pe  rp.  1 H  t  M  t.  Dub.  8  tk . 

;Everfld  end  Co.,  Ltd 

Ferranti,  Ltd.,  5%  lat  Mort,  Deb. 

!        fttock,  Red 

Gen.    Elect.    Co.  tlOOO),  Ltd.,  6% 
Cum,  Prof, 

Do.    4%  iBt.  Mt.  Deb,  Stk..  Red. 

Henley's  (W.  T,)  Telegprapb  Worka 

Co,,  Ltd..  Ord. 

Do.        41%  Gum .  Pref . . . 

Do.  4i%  Mt.  Deb.  Btk.  Red. 
India  Rubber,  Giuta.  Percha  ^t 

Telegrapb  Workia  Co.,  Ltd,, 

Do.        lal  Mon.  Deb.  Red.     , . 

Pa.rker,  Thos.,  Ltd 

Scott  (ErniMit)&MoDntain,  Ld.,Ord. 

Tetegrapb  CooBtruction  aod  Maia. 

te nance  Co,,  Ltd. 

Do.       4%  Deb.  Bonds  .. 


ObMbii         Stibwu-llmd. 
Priwa-.      I 


& 


fi% 


100    'S9  -101* 


i 


91  —  go   ' 

5  11  —  Hi  I 

6  \    H-    5*  I 
100  106  —107     ' 

a  I   ai-   28 

100  I  m-  98 

6  «  -     ^; 

B       H-   H 

100  105  --108 

100  106  -m 


£200,000  I   stk 

£990,000  I  IGO 

102,368        5 
£850,000      "■  ■ 
480,000 
40,000 

£800,000 
£190,000 


60.000  10         6/- 

S&jm  :  10 
aO.QCO         5 

£150,000  Stk 

126.000  10 


£1.031,000  I  Sik 

££0,€00  Stk 

314,016  1 

600,000  1 

£^860,000  Stk 

50v000  6 

110,938  I  8 

£160,000  i  100 

£196,200  I  Stk 

24,600  I  10 

34,600  10 

£230.000  Bik 


6d. 


BuenoaAjFQsKleo.Tmna  Co.  (1901) 

Ltd.,  5%  Db.  Stk.,  Red, 

Buenos  Ayrea  Gd.  Nat..  Ltd,,  6% 

lat  Deb.  Bda. 

Calcn  tta  Tram  ways  Co. .  Ltd . 

Do.       44%  iBt  Deb.  atk.,  Red, 

Cape  EJe^tTic  Tramways,  Ltd.     . . 

Oiljof  BinnlngbajnTramB  Co.,Ltd. 

.5  %  Cum.  Pief. 

Do.       4%  tat  Mort.  Dflba,  ., 

Golombo  Eleo.  Trata,  A  Light.  Co,, 

Ltd.,  6%  let  Mort.  Deb.  Stk,  Bed. 

Dublin  United  Trmraa,  Co.  (1896h 

Ltd.,  Ord, 

Do.    6%  Pref... 

lale  of  Tbanet  Elec,   Trams,  and 

Light.  Co.,  Ltd.,  6%  Cum,  Pief. 

Do.    4% Deb. Stock.. 

London  United  Trama.  {1901),  Ltd., 

5%turo.  Pref.    .. 

Do,    4%  1st  Mort,  Eteh.  Stk.  Red. 

Madraa  Electric  Trama  (1904).  Ltd., 

6%  Deb  Block,  Red.      .. 
Metropolitan  ElecTrama,  Ltd.,  Def. 
Do.  6%  Cum.  Pref, 


44%  1        Do,  4i%  Deb.  Stock.  Red. 

Bjf-    New  General  Traction    Co..  Ltd., 

1       6'^^  Cum.  Pref, 
3/9  J  North  Metropolitan  Tram  ways  Co.. 


6% 


100  90  —  96 

10  I    91-  10 

100  91  —  96 

B  18  -18| 

6  1    61—  5g* 

100  109— 111* 

I 

10  !  16  -  17 

100  100  — loa 

10  6^    7 

1  16/— 17/^ 

13  86  —  88 

100  lOa  -106 


Do.  3J%  Mort.  Deb8, 

Perth  Electric  Trams.  Ltd,  (W.A,J 

6%  lat  Mort.  Deb.  Stock,  Red, . 

PotterliSiBElecTraotirii  Co.,Ld.,Or. 

Do.  5%  Curo,  Pref.     . . 

Do.  4|%Deb.atk.,Red. 


PmiA  i 


100 

5 
100 

1 

10a -101 

S3-  « 

106— 108 
It-    ^ 

6 
100 

lOT-Mi 

100 

tOl— IM 

10 
10 

ia-14 

151- 161 

6 
100 

^za* 

10 
100 

siia 

100 
t 

1 
100 

tot— Ni 

105-107 

5 

e 
100 

1-   ii 

0O-I6 

100 

10 
10 
100 

104-107 

loa  -itt 

IV.— ELECTEIC   LIGHTING   AND    POWER. 


in.— ELECTRIC    TRACTION. 


pTeaen  t     , 
Amoant 


]90,UO0 

6 

3/- 

960,007 

5 

2^ 

£330/100 

Btk 

u% 

90,000 

10 

6/. 

10,000 

10 

6/- 

£46.800 

100 

6% 

£191,8:^6 

Stk 

44% 

76,600 

1 

69,894 

1 

ll-49d 

76,000 

6 

— 

76,000 

5 

9/6 

£4fl6J0O0 

Btk 

t^ 

£900,000 

Stk 

i88,aoi 

10 

t 

166,447 

10 

6/. 

£1.000.000 

stk 

Ik 

4360,000 

Stk 

100,i000 

6 

m 

40,500 

fi 

»/■  : 

i7,000 

1      6 

«/- 

Angio' Argentine  Trama  Co.,  I*d.,Or. 
Do.  6%  Cum  Pf. 

Do.  Permanent 

6%  Debenture  Stock,  IBHB   . . 
Baroeiona  Trama  Co.,  Ltd,,  Ord,   . . 
Do,  6%CyniPr.8harei 

Do.  6%  Debs..  Red.  .. 

Do.  4J%Red.Deb,Stk. 

Satb  E lecTrama .  Ld .,  Pf ,  Or. 
Do,  6%  Cum,  Pf. 

BrUbane  Electric  Tram  Inveatment' 
Co.,  Ltd.,  Ord.  .. 
Do.  6%Cum.  Pf. 

Do.    44%  Ut  Deb .  Btk . ,  Red , 
Bril.  Colambia  E:ieo.  Rlv'.  Co.,  Ltd., 
Def.  Ord.  Htock      . . 
Pref.  Ord.  Stock     ,. 
Brit.  Electric  Traction,  Ltd.,  Ord. 
Do.       6%  Cum.  Pref.  . . 
Do.       6%  Perp.  Deb.  Stk.       . . 
Do.       4%  3nd  Deb.  Stk.  Red. . 
Baenot  Ayrea  A  Bel^ano  Electric 
Trama,  Ltd.,  Ord. 
Do.        '*  A  "6%  Cum  Pref.      ,. 
Do.       *'B'*  do. 


100     140  —148 


7,500       10       16/- 


7/- 


Bonrnemoutb  &  Poole  Elee.Sup.Co., 
Ltd..  Ord,  . . 
Do.  ik%  Cum.  Pref. 
Do,  6%  Cum.  Second  Pf,  . . 
Do.  4^%  Deb.  Block  Red  . . 
Bromley  (Ken  t)E  I  ec.Lt. «  Pr.Co.Ld 
Do.  ao.  4|*^UtDeb.Stk,[lod, 
BromptoadKensington  Eleo.Sannly 
Co.,  Ltd.  Ord.  . . 
Do.  7%  Cum.  Pref.  Sbarea. . 
Calcutta  Slee.  Sup,  Cor,  Ltd.,  Ord ^ . 
Ceotial  Elec.  Bup.Co.,  Ltd.,  4%  Qua. 
Deb.  S  k,  . . 
CbariDgCroM&  Strand  Eleo.  Sup. 

Corp.,  Ltd.,  Ord 

Do,  do,    4i%  Cum.  Pref.. . 

Do.  do.    4%  Deb.  Stk.  Red. 

Chelsea  Elec,  Bply.  Co,,  Ltd.,  Ord, 
Do.  do.  4i%  Deb.  Btk..  Bed 
City  of  London  Kf.Lghtfi.Co,.Ld.,0. 
Do.  6%  Cum,  Pref.  . 
Do,  6%  Deb.  Btk..  Red  . . 
Do.  4i%  2nd  Deb,  Btk.,  Red 
County  of  London  Elee  Supply  Co., 
Ltd.,  Ord, 

Do,       6%  Cum.  Pref 

Do.       4i%  Deb,  Stk.,  Red.    ., 
Edmandaon'p  Elec,  Cor.  Ltd.,  Ord 
Do,       6%Cnm.Prer,    .. 
Do,        ij%  lat  VIort.Db.Stk,Reg 
Electric  Lighting  A  Traction  Co.  of 
Auatralja,  Ltd  6%  Deb.  Bik.  Red, 
Folkeatone  Elec,  Hopply  Co..  Ld..  O 
Do.       4*%  let  Deb,  3ik,,  Red. 
HaTan«£leotriGiiyCo.,Ltd.. . 
HoTe  Elec,  Lii^hting  Co,,  Ltd.,OrdL 
lale  of  Wj»iht  Electric  Lights  Power 
Co.,  Ltd.  44^  Deb.  Stock.  Red. 
^EalgODtlii'  Electric  Power  A  Ligbt-' 
niH  Corp^  Ltd.,  6%  Cum,  Pref, 
Kensinguin&Hd  KntghtebridgeEleo 
trio  Ligbting  Co,,  Ltd.,  Ord.  . . 


Stocks  and  Bbarei  marked  *  are  quoted  ez-dlTldend. 


di 


'^3 

!   U  -U 
106—101 


100    106  —  m 


10 

10 
10 

IQO 
6 

100 

6 

5 
6 


5 

5 

100 

6 

100 

to 

10 
100 
100 

10 
10 
100 
6 
5 
100 

100 

6 

100 

10 

6 

100 

1 

5 


8— St 

loa  --106 
«l-7i' 

109 -lit 

I  1^-  u 

123  —Iff 
108  — lOfi 

9*-W 

no  ^m 

106  ^Itt 

,  8«^« 
6#-   6 

ita  -iM 
un— lOi 


Uf-MU* 


Jias^ooo 

Stk 

4% 

111.000 

1 

1^1? 

60,000 

s 

8/- 

£^um 

atsc 

4% 

100,000 

10 

9/- 

764*21 

fi 

a/8 

390,000 

Blk 

ix 

960,000 

Btk 

fl:% 

4|% 

mso.QQo 

10,85a 

10 

fl,f- 

MG&.GOa 

1<10 

*% 

16,fiOO 

« 

3/6 

^£50,000 

8tk 

4% 

JtmjQO 

100 

*4% 

40,000 

5 

9m 

30,oor> 

5 

3/6 

^150,000 

stk 

^% 

13,000 

« 

4^ 

^50,000 

Btk 

1% 

6&.000 

B 

8/. 

lOfJjOOO 

1 

"" 

&0,000 

1 

m*  1 

«10O«00{> 

etk 

4i% 

60.000 

5 

1/fe 

90,000 

6 

2/6 

^300,000 

Bak 

i 

110,000 

fi 

7/6 

m^M 

5 

2/6  ; 

KeD8mgtOD  and  Knighlibridg^a  Bloo- 

trto  LigiibiDg  Co.«  Lid.t  and  ih%\ 

Nouing  Hill  K  ectrk  Lit^htin^; 

Co.,  LBd.,4%  Dob.  Stock,  Red.    100 

London  Elec,  Sapply  Corp,,UL,Ortl.       8 

Do.    6%  Pref 5 

Do.  4%latMort,Db.3tk.,Eed  100 
SdetropolibAnBIflc.  Bup.  Oo.,Ld.,Or.  10 
Do.  44% Cam.  Pre!.  ..  ..  $ 
Do.  4}%  l*^  a«ort,Db.Sk..RBd,  100 
Do.  94%  M  or  C .  Dob.  S  tk  ,  Red .  too 
Sdidlaud  Eleo.  Corp.  for  Power  Dia- 

tribiU  on.Ld.,44%latMort.Deb,|  100 

Nottmg  Hill  Elec.  btff.  Co.  Ltd.Ord.     10 

Do.  4%  1st  Mori.  Debs.     ..'100 

; Oif ord  E I eclTio  Co,  Ltd , ,  Ord .       . ,       5 

Do .        4%  Debc  n  t  a  re  Btk .  Red .  |  1€0 

iRoy&J  Elec.  Co.  {Of  IfontreM) 


4i%  ^-yr-  1st  MorLDab 
Bti.  Jaraei'  A  Pall  Mtll  Eleo.  \ 

Llffhi  Co.,  Ltd.  Ord. 
Do.  7%  Pref.  . 

Do.  Six  Deben .  St^ok,  Red 

Sm  lib  field  MarkeGa  Elec.  aanplj      | 
Co.,  Ltd.  Ord.  I 
Do.        4%  Debenture  a tk  ReriJ 
Bouih  Lonidcin  El«o.  Sup.  Co.,Ltd.O. 
South  Metropotiian  B:ko   Light        i 
&  Power  Co.,  Lid.  Ord  J 
Do.       7%  Cum.  Pref.    . . 
Do.        4^%  1st  Deb.  atock  B«d. 
Urban  Eteotrio  Supply  Co.*  Ltd*.  O, 
Do.    5%  Cum  Pref. 
Do.    4i%  tst  Mort.Deb.atk.Elfld 
Weatminater  HMeo.  Sopplj  Corp. 

Ltd.,  Ord. 
Do.        5%  QuiB,  Pref 


100 

5 

5 

100 

6 
100 

6 

1 

I 

100 

5 

5 

100 

5 
5 


103  —104 

-an* 

—    6* 
95  -101 

I  51  -  S| 

,110— US 

97-99 

i  97  -100 
I  li|-  IS 

aoa  —104 

6i^    H 
9»  —100 

100  —103 

98  —100 

79-88 

I  -  1 
107  —110 

lod  — loe 


v.— TELEGRA.PH  &  TELEPHONE  COMPANIES* 


484,800 

95.000 
£763,5«0 

.ea,iiMio 

£3,11^10 

41.000 

1 15,000,000 

^l,90a,856 

16,000 

6,000 

e,€(n 


Paid 


jeao,ooo 

60,710 

^ed5«soo 

£800/100 

jeuo.ooo 
aoo.ooo 


100 

10 

4% 

Btk 

17/6 

Btk 

3Sy^ 

Btk 

a/- 

6 

a/. 

#100 

t2 

Btk 

4% 

10 

5/. 

10 

10/- 

6 

a/. 

5/^     1 

i  do 

100 

100 

as 

10 
Btk 


£603.400 

£4.000,000  I   Blk 

£4,000,000  Btk 

£1.B36,H14  ,    atk 

160^000  - 


£5ai00 

17.000 

7a.680 

£1,968,389 

£1,966  667 

IkBOOOO 

£8,000:000 

£8SO»Sft8 

iTS^aia 

50.000 

£100,000 

llj 
5^,000 
40,000 
£179t^7 
15.609 

lao.ood 

1&0,00Q 


10 


100 

as 
I 

Btk 

Btk 

5 

Stk 

Btk 

I 

1 

100 


5 

5 

Stk 

10 

100 


i% 
4% 

8/6 
4% 

as/' 

17^6 
4% 

*i% 

13/6 
7id. 

m 

H 

it- 
a/* 
m 
5% 
4/- 

4% 


African  Direct  TeU  Co.,Ld„4%  Mt.l 

Debt.  rSerica  Ah  R«d 100 

Amaion  Telegraph  Co. ,  Ld 10 

Anglo.  AmeriCAQ  feU  Co..  LM.^  Ord  J  100 

Do.  6%  Preferred  Ordinftrjl  tOO 

Do,  Deferred  Ordinary     . .    100 

Ohili  Telepho  o  e  Co . ,  Ltd ...         . . '      6 

Commercial  Cable  Co.,  Capital  Stk.  f  100 

Do.  Bter I .  COO  jr  4  %  Deb .  Stk.  ,Red.    1 00 

Oaba  aubmarine  Tei.  Co.,Ld.,  Ord,      10 

Do.        10%  PTftfcrenoe  . .  .      10 

Direct  Spaniih  Tele^rapb  Co.,  Ord ,       6 

10%  Cam.  Prefereaoo       5 

Do.       4i%baba...        ..        ..SO 

I  Direct  U.S.  Cable  Co..  Ltd. . .         . .      30 

I  Direct  Wtffit  India  Cable  Co.,  Lid. 
I  41%  Beg.  Deba.    100 

Uaat,  A  S.  African,  Lri.,4%  Mt,  Db^J  100 
Do.    4%  Rf  •  Mt.  Dbi.  (>f  auritiUB 
Biibsidyl.. 
GMtern  EjctcnHiun,  AuitralAiiaaad 

Chiaa,  Ltd.,.      10 

Do.    4%  Mort.  Deb.  atk.,  c*erp.    100 

E&starn  Tele.  Co.,  Ltd.,  Ord.         . .    lOO 

Do.       a  %  PreL  ..        ..100 

:        Da.        4%Jdort.  Deb.    ..        ..100 

Oreat  .^orlberji  Telegraph  Co.,Ltd., 

lor  ^ulopeahageo)    . .     10 
HmlifaiJE  »nd  Btirniiidiia  Cable  Co., 

Ltd..  4i%  iai.  Miirt.  D«bfl.  Red.    100 

1  ado-E  a  r » Ve&a  Tele.  (.  'o, ,  L  id .        . .     ftS 

Mjnte  Video  Telephone  Co.»Ltd.,0.       1 

National  Telephone  Co.,  Ltd..  Pref."  100 

Do.        Deterred    ..        ,.        ..100 

Do,       6%  Non-Cum.  8rd  Pref.        5 

Do.        8|%  Deb.  Stk.,  Red.    . .    100 

Do.       4%       do.        do.  ..    100 

Oriental  Telopbone  &  El€<3.  Go.^  Ltd. 

Do.       6%  Com.  Pref 

Paoiflc  &  European  Tel.  4%  Onar. 

Deta«.  Red...    100 

Reuter'a  Tele^an]  Co.t  Ltd.         ...     S 

Unuod  River  Plate  TeJep.  Co.,  Xttd.       5 

Do,        5%  Gum.  Pref.    ..        ,.       S 

Do.        5%  Deb.  Stock,  Red.    . .    100 

W,  Af rio&Q  Telef rftph  Go. ,  L  td ,     . .      10 

We«t  Caa«t  of  Ameriea,  Ltd.         . , '      24 

Do.    4%  Deb,  Guar,  by  Weat.TeL,  100 


W  -loa 
aao  -a. 

97  —  99 

17  —  18 

4^    HI 
101-106% 

100— loa 
I  100-ioi 

101-103% 

144-  16 
105  —107 

I  93  —  91 
tOS  ^108 

82i— 88i 

100—103 
46*-  48* 


I 


im 

10§ 


100— lOi 
101  —106 

g^  —101 

7i-7j 

5  —  sl 
I0ft-10« 
8  —  8i 

100*-  iJ^ 


B8,aai 

84,568 

4,660 
£80,000 
fl07,980 

S  18.0 15 


10 
100 

10 
100 
Btk 


W.t  ad  i^StPftnamaTelet.  Co,  ,Ld.  ,0  r. 
Do.       6%  0am.  Ut.  Pref. 
6/-  Do-        6%  Cum.  and  Pref. 

6%  Do.        5%  Dob 

Si-     Western  Telegraph  Co.,  Ltd. 

^%  '        Do.     5%  Deb9.,and  aeries,  1906 

t%  I        Do.     4%  Deb,  Stock,  Red. 


10       st-    9" 

10  '    S       H} 

100  lOB  —105 

10  I  ia»~  14J 

100  (101  -loa 

100  103  ~iOG 


VI.— SHIPPING    COlIPAKIEa. 


AmoQAk 
Babwsf  lb«d. 


1 


Pfttd       doaiiii 


32,500  I     10    I    6/6 


iE3 15,000 
£67i*f)O0 


Stk     4i% 
Stk*    44% 


10,  OOG     10 


^750,000 

60,600 

40,000 
^461,430 

i.aoa.oQo 


86,768 

^160,000 

65,000 

40,000 

£300,000 

141,500 


aik 

Btk 
90 

ao 
stk 

1 
7i 

8 
Blk 

5 

6 
Btk 
10 


5/6 

8/- 
4i% 

6d. 
4/7 
4/9,3 
4'^ 
1/8 
3/9 

1? 


Anohof  Line  (Hen derma  Broi.J, 
Ltd.,  6§%  Cam.  Pref. 
Do.  44%  Rdd.  Isi  filort.  Deb. atk. 
Britiab&  Afriean  Stm.  Nav.  (19O0j 
Ltd.,  44%  lat  Mort.  Ik*b.  Stk.  Rfid.| 
Buckn«ll  Stoiimahip  Linen.  Ltd., 


10 
100 


^1,160,000  I   Stk  '  5  % 


U%  Cam.  Pref. 
iMor 


i' 1, 160,000 
15,000 
89,075 

39,075 
141,811 

a4,000 
jE  1,008,  WW 


Stk 

100 

5 

6 
10 


18% 
S/6 

a/6 

4/' 


10       4/6 

atk  I   4% 


Do.        44%  Ui  Blort,  Deb.  Btk. 
au)  Line  Btoamers,  Ltd.,44%  Deb. 

atk.  Red. 
OuiiArd  ateam  Ship  Co.,  Ltd., 

Nos.  1450.000 
Do.  Nos.  eo.OOHflO.OOO 

Elder  Dempater  Shipping,  Ltd. ,  i^% 
lit  Mori.  Deb.  atk.     .. 
Fnrne«8,  Withy  A  Co.,  Ltd.,  Ord.. , 
Gon.SLeam  ^{aTig&tion  Co.,  Ld.,Ord. 
Do.     No n -Cum.  6%  Pref.  . . 
Do.    4%  lat  Mort,  Deb.  Stk.  Red. 
Houldor  Line,  Ltd., Ord. 
Do.    6i%  Cum.  Pref. 
Do.    44%  lut  M%,  Deb.  atk.  Red. 
Leyl*iid  iFredk.P,ACo..  (IflOOt.Ltd.,, 
5"!b  Cum.  Pref.     . . 
PeninsaUr  and  OrtenHiiateaiii  Nav, 
Co.,57oCam.  Pref.  .. 
Do.        do.        Deferred 
RovalMail  Btearn  p4ckeiCo.  Ord  . 
ShAW.  Savill  ik  Albion,  Ltd.,  5% 

Com.  •*A**Pr«t.. 
Do.        '*B"Ord... 
Union  Cju^tte  Mail  Steatnsbip 

Co.,  Ijtd.,  Ord.. 
Do.        4i%Cui:o.  Pref... 
Do.        4%  Debenture  8tk.,Tlfld. 


84-    I 
99  —101 


100  aa  —  95 

10  I    6-    6i 

100  75-78" 

100  98  -100 

30  16^    m 

10  I   fi*^  ar 

I 

100  ,101  -10a 

«  74-    8 


4 


100 
5 
6 

100 

»0  -101 

^~  8 

10 

6J        6i 

100 
100 
60 

181  -134 

326  -aas 
ast-afli 

fi    1 
ff 

1^3 

10 
10 
100 

m  —101 

Vn.^-^MISCELLANEOUS    COMPANIES. 


SolMcrllMd. 


60000  I       1 
£750,flOO      atk 
13.M)0 
10,000 
183.588 


10 
10 
1 


66,468  1 
lOS.OOO  1 
135,000         1 


9j{d.    Cbadburn^i  (ShipfTele.  Ltd.,  Ord... 

5%    Geneml  Hfdraubc  Power  Co.,  Ltd. 
10/-     Oakey  ^Johnj  and  Boni,  Ltd.,  Ord. . 

6/.  Do.  do.         6%  Cum.  Pf. 

6*81.  I  Power  Gaa  Corp.,  Ltd.,  Ord.,  Nos, 

66,469  250 
8-4d.  Do,  do.  No«.  1 6*V 

6d.    Wajgood  (R.)  A  Co.,  Ltd.,  Ord. 
7id.  i  Do.  C%  Cum,  Pref, 


I 

100 

10 

10 

15/- 
1 
1 

1 


I-  U 

138-138 
94  —  38 
14  —  16 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


I 


8ub»erib«4J     ^       1  daud. 


I^d       Cloaliii 


10,006 

S,738 
10,000 
30,111 

44.888 

14,567 

4,150 

7B1,8«) 

164,388 
236,000 
30,000 


;  ^** 

m 

1  10 

»^ 

1  10 

6/. 

1    "^ 

7/- 

1    7  i 

3^ 

10 

i/a 

10 

6% 

1 

9d. 

1 

ed. 

1 

7H. 

m 

30/- 

Binn.  Rallw&y.Oar,  &  Wagoo,  L.^ 

140t000 

Do,       Seoond  Isaite  1  -8.738 ..,. 

Do.        Cam,  Pref.  6%  1  - 10,000 . , 

Oloaoester  R&il.^Car  &  Wagon,  Ld. 

K  1  39,<^1  *  49.76imO06 

Do.     B ,  39.86  i- 1  ^,7:^,  50,001-75,000 

Lancashire  Wagon,  Ord. 

Do.  do. 

Metropolitan   AmiJgamatad  KaiL 

Carriage  4  Waggon,  Ld,*  l-T&t^QS 

Do.    Cum.  A  Pref.  5%  1-164,388 

Do.     Cnm,  B  Pref.  6%  1-235,000 

Midland  Rail,Car.&  Wagon,  LJ., 

1-30,000 


1   ia8/6-a4/« 

1     37/6-ii^/6 
10    I  19  — ltf4 


ai-aa* 

B|-  9* 

18— laj* 

104- it} 

41/d— 43/6 


aioflki  and  ahaxei  marked  *  are  qaoted  ex^iividend. 
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THE    HOKE    BiETAL    MARKET. 
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COPI 

PER. 

£x      ^         - 

2;          _ 

.p,    -^     -^_ 

j*- 

r»      -  i 

H 

-!MV                         ^-^^^^ 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS* 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET       REPORT. 

IVedmsdtiVj  Mttnh   15///,  1905. 

COPPER  as  predicted,  has  improved,  iiotwiths'anding 
a  good  deal  of  selling  on  each  advance.  Advices 
from  the  United  States  show  the  market  there  to  be  in  a 
strong  position,  roost  producers  being  well  booked  for 
forward  delivery,  and  operators  are  beginning  to  realise 
that  the  moment  is  opportune  for  manipulative  tactics. 
There  is  no  gainsaying  the  fact  th;^t  the  bear  party  is 
growing  uneasy  owing  lo  the  tsteady  support  forthcoming 
for  forward  metal.  Business  yesterday  was  on  a  fair 
scale  and  the  market  closed  at  £b$  los.  od.  cash  and 
£68  iSs,  gd.  three  mttnthi^j  and  it  h  quite  on  the  cards 
that  the  next  few  days  will  see  copper  touch  £jo. 

The  announcement  chronicled  in  our  List  issue,  that 
Ihe  Dntch  Govermncnl  had  decided  to  reduce  the 
quantity  of  Banca  tin,  to  be  offered  by  auciion  during 
tbe  remainder  of  the  year,  has  bad  the  effect  of  lifting  the 
price  of  tin  by  nearly  /4  per  ton  as  compared  with  the 
lowest  prices  of  ten  d  lys  since.  It  is  true  that  the  smaller 
quanltty  to  be  offered  at  tbe  Banca  sales  constitutes  no 
great  reduction  in  itself,  and  it  is  only  when  it  is  viewed 
in  the  light  of  ihe  vei  v  s-nall  visible  supplies,  and  tbe 
constantly  increasing  consumption  that  its  real  signifi- 
cance becomes  apparent,  America  has  again  sent  buying 
orders  into  the  market,  and  the  quotation  closed  strong 
*i^  i  U5  ca^h,  and  /133  7s.  6d.  three  months, 

Tbe  Lead  market  shows  a  decided  improvement^  orders 
having  been  plated  more  freely,  so  that  the  price  which 
at  one  time  was  £ii  i8j.  6d.  for  spot  metal  has 
advanced  Foreign  promjit  £12  6s.  6d.,  English  £1 2  js,  6u. 

Spelter  has  advanced  in  sympathy  with  tbe  general 
upward  trend  of  the  metal  market,  and  the  Jinal  quota- 
tions are  £24  Ordinaries,  and  £24  8s.  6d.  Specials. 

The  home  iron  and  steel  market  continues  to  be 
dominated  by  ihe  American  situation,  specnlalors  on 
this  side  taking  their  cue  from  the  intelligence  which  is 
cabled  over.  The  posiiion  is  practically  unchanged,  it 
still  being  believed  that  the  present  output  of  pig-iron, 
not  withstanding  that  it  beats  all  records,  will  be  inauflkicnt 
to  meet  the  demand,  and  on  the  expectation  of  exports 
from  this  side,  the  prices  of  Middlesbrough  and  other 
standard  brands  have  risen  sharply. 


SCOTLAND, 
Messrs.   David   Oolville  and  Sons,  Ltd,,  DalzdU 
Steal  and  Iron  Works,  MotherweUt  N.B.,  quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal  :— 

Steel:  ^  «- 

^*'^^t:ii  Siemens^  Steel  PlateB,  Marine  Boiler  Quality  ..  H  15 

^m  M           *.         »       Land         , i\  17 

*r£tv  ^^          Steel  Bars,  Boiler  Quality    6  17 

^^^2fu  Siemens' Steel  Plates,  Ship  Quality  Plates 5  17 

H  .,            „     Bars        »,          „         6  7 

•TEtw  ^,            ^,     Anglas 5  7 

Manufactiired  Iron  : 

Bars— Dalzell 0    2 

Best ...  6  li 

,.    Horseshoe 6  1*2 

Angle.......... 6     2 

Best  Angle 6  li 

Best  Beat*... ,....,..  7    2 

Extra  Best 7  12 

Usual  terms  and  extra.s.     Special  rates  for  delivery  in  England 
and  export.    Ttie  above  prices  subject  to  alteration  without  notice. 

The  OlasiTow  Iron  and  Steel  Oo.,  Ijtd*,WiBliaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal)- : — 

£    6    d. 
6     7     0 


6 
6 
6 
6 
(i 
6 
6 


per  ton. 


Steel  Anglea  (Glaagow  '^  Steel) 

Steel  Ship  Plates  (Glaagow  ^  Steel)  5  17     G 

Steel  Bars,  Ship  Quality  (Glasgow  "^  Steel)     6    7     6 

Steel  Bars,  Boiler  Quality  (Glasgow  ^  ^ 
Steel) ,.     6  17    6 

Steel  Land  Boiler  Platee  (Glasgow  ^  ^ 
Steel) ., f,    7    e 

Steel  Marine  Boiler  Plates  (Glasgow  ^  "^ 

Steel) 6    7    6 

Less  5  per  cent,  decount.      Extras  as  per  standard  list. 
Special    prices  for  delivery  in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Fhcenlx  Iron- 
works, Coatbridge,  N.B.,  quote  i:—  £    s  d 

Bars— Ph<tnii    .,,, , 6    6  0 

Best .„„. 6  15  0 

Befit  Best 7    5  0 

Extra  Best..,....,..,..,,. .„.,„...     7  16  0 

Boat  Horse  Shoe 6  15  0 

EitraBH.S. .„     7  15  0 

E xtr*  Best  Cable 8    d  0 

Kivet 6    6  0 

Best  Scrap  Kivet 7     5  0 


C 


6o6 


Angles — Phcenix 
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£     8.  d. 

6    5    0 

Best   ^ - •  15    0 

BxtnBest    7    5    0 


Oas  Tabe  Hoops— PhoBDix  Best 6  15 


Plates— Phflenix 


Best  Boiler 7  10    0 

Best  Best  Boiler 8    0    0 

Extra  Bert  Boiler  9    0    0 

Boiler  Tabe  Strips— PboenU  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.8.,  Glasgow,  Greenock.  Grarge- 
moath,  Grmton,  Leith,  or  Ardrosean.  5  per  cent,  discount  cash 
moothlj. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasfirow,  quote 
Commission  extra). 

Plff  Iron: 


No. 

£  8. 


d. 

Coltness,  f.a.8.  Glasgow 3    4    6 

0 
0 
6 
0 
0 
6 

Ofengarnock,  f.o.b.  Ardro86an 2  18    0 

6 
6 
0 


Oartsherrie.. 
Bummerlee.. 
Cambroe  . 
Langloan    . 

Calder 

Clyde 


Eglinton 
Dalmellington, 
Shotts 


Ayr 

Leith   2  19 


2  19 
2  19 

2  16 

3  4 
2  19 
2  18 


2  14 
2  14 


No.  8. 
£  8.  d 
2  14 
2  14 
2  14 
2  12 
2  15 

2  13 

2  12 

aji2 

3  14 


WOROBSTBRSHIRB. 


NORTH  OF  BNGLAND. 

Messrs.  W.  Whitwell  and  Co.,   Ltd.,  Thomaby 
Iron'works,  Stockton,  quote  as  follows,  at  "works  :— 

£    s.  d. 

W.W.  >^  Bars    6  12    6 

W.W.BestBars  7    2  6 

W.W.  BestBest 7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.BestBhoe 7    2  6 

Thornaby  ^^  8    2    6 

Thomaby  Best 8  12  6 

Thornaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable    10    6  0 

Special  Chain  lion  9    6  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  ^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron 7    6    0 

Tee  Iron,  to  8-inche8  United 7  12    6 

Terms,  Cash,  lees  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

IiANCASHIRB. 

The  Pearson  and  Kno-wles  Coal  and  Iron  Com- 
pany, Ltd.    Dallam  and  Bewsey  Forgres,  War- 

rinirton.  quote:--  i,^„  g^el, 

£  8    d.  £  8.  d. 

*(Bars    6  10    0  7    5    0 

jAngles    7    0    0  7    5    0 

fVn     (Tees    7  10    0  7  15    0 

Hi     jHoops 7    0    0  7  10    0 

W.I.W  ISheets    7  10    0  8    0    0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  10-ton  Lots. 
Extras  for  biases  and  Catting  as  per  List. 


Baldwins  Ltd.   (witli   which    is    ajfialgitniated 
Knight  ajad  Crowther,  Ltd.),  Wilden  worJ 
Stourport,  goote :—  ^    ^ 

per  km.  p**  ton- 

Blaok  Sheets:  ^   «^  ^       £    s-  d. 

-Vale"  "^  10    0  0  10  10    0 

''Shield-  yrZZ .».  10  10  0  il  IQ    0 

-Severn".. ........  "10  <>  MMl 

-  Baldwin  WildenB.*..... 12  10  0  If  f?    J 

Chii^co^L -,.  16  10  0  JlfO    J 

B^t  Charcoal   „ ^ 1«  10  0  10  10    0 

Pickled,  coid-rolled  and  close  annealed  sheets  specially  qaolii 

Extra  widths,  Singles  to66in  ,  Doublea  to  56m.,  Lattens  to  tSifl. 
Eitra  teogtha,  Singlai  to  l6Bm.,  Doubles  to  l»2ii!*t  lAtteaetii 
lOBin.  I 

Patent  Coated  Sheets  i  «         .  e         a 

£    a.    d.  £     s.    bL 

No.  B  Lead. 1^10  0  H^H 

SV.Lead      .. 15    0  0  IS    0   0 

Ko.BTerae  .. ,.  15    0  i*  ^^    2    f 

aV.  Terne.,. ..^ *  10  10  0  17  10    ft 

10  \m  to  9l 

bi  S6iB.  bj  afiiit 

per  ton.  per  ton. 

Tinned  Sheets :  £    s.  d  JS  &  1 

Best  Coke  (Finish) 28    0    0  29  10  0 

,,    Charcoal  (Finish) SO    0    0  Jl  }?  S 

Eitra     .,  ., B2    0    0  33  10  # 

Cotton  Can  Tin  Shee  s  to  39iti.  by  afia.  specialiy  quo'^  for. 
Tin  PlaUs,  **Cookl©v,  K''  Best  CharcoaU  £1  7^.  Od.  per  bo*. 
Eitreme  aixea  in  Tin  and  Patent  Coaled  apeciaUy  quoted  lor. 
Lattens  up  to  36  wide  by  %1  WO.  £l  Its.  Od,  p«r  too  eiin 
throaghoQt  for  all  brands. 

At  woTki  l€8»  ^%  lor  cash  monthly.  lOlh  insl 

Qalvamsed  Corrugated  Sheets : 

"Phoemx"  Brand,  24  G.,  f.o.b.  London,  In  £   t.  ^^ 

Bundles  ...........  ."^-..^. 1112  0    pet  Ha* 

^'Blsckwftir^  Brand,  26  G.,   in  lelHined 

for  Australia,  f.o.b,  London...  ..* 14    6  0        „ 


11 


Galvanized  'Working  Up-Sheets: 

£  s.    d. 

24  G.,  f.o.b.  London,  in  Bundles  ..  ».. 13  1^    ^    per  toa^ 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co  ,  Ltd.,  Stoke-om* 

Trent,    North    StafTordsliire,    and  122,    Cannon 
Street,  London,  quote:— 

£  ».  d. 

Crown  Bare --.  e  10    0  per  toti« 

Best  B&rs  ( i  to  6ui.  wide,  abova  |  in. 

thick.i  in.Col  roundpands^uarei)  7    00        „ 

A^ogke 6  15    0 

„      Best ..» 7    5    0        ,» 

Ta .-".  7     a    0        .. 

fkest  ........ * .^  7  10    0 

B«slSboeIron 800 

„     Rivet  Iron    .... S     0     0 

„    Beat  Rivet  iSpffCiai) 9    5 

;;  Cable  ........r:...' »  5 

„    Screwing...  ...,...*„ .„— * 8    S 
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Best  Turning 8 

,,    Plating 8 

Best  Best 9 

Treble  Best 10 

Plates 7 

Best  Plates 8 

„    Boilerplates  8  10 

„    Best  Boiler  Plates 9  10 

Treble  Best  Boiler  Plates 12    0 


d. 

0  per  ton. 

0 

0 

0 

0 

0 

0 

0 

0 


Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALES. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 
quote  •*  Star  **  brand  patent  wrought  nails,  steel  nails,  &c. 

Discounts— 

45  per  cent,  off  1-inoh  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dj.  pound. 

40  per  cent,  ofif  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 
.  40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2J  per  cent, 
diflcount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis : — 
2  tons  9/6  per  cwt.  )  ,,,         t,    1        a^  .• 

4  cwt.  lots  and  upwards  9/9  per  cwt.  }  ^'^  *°y  ^^^^^^  S***^^"' 

Steel  cat  nails,  3- inch  basis — 

4  ^"t'  lots^S/e  P^r  cwt.      }  ^/^  *°y  ^i^^^y  Station. 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
88  and  85,  Eastcheap,  B.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Crvmbwrla, 

quote : — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  s.    d. 

C  18}  by  14  1248.  110  lb.  *•  BV  "  0  12  3 

C  20    by  10  226s.  155  „  '•Jumbo"  0  17  3 

C  20    by  14  112s.  108  ,.  *•  Lydbrook"  0  12  0 

C  28    by  20  112b.  216  ,.*' Lydbrook"  1     4  3 

Charcoal  Tinplates : 

C  20  by  14  1128.  108  lb.  *•  AUaway  " 0  12    9 

BELGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence 
Pountney  Hill,  London,  E.C.,  quotes  :— 

Prices  quoted  are  in  £  sig.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWEBP  for  approved  quantities. 

Steel:  £   s.   d 

i5looms  at  3  12    0  perton. 

Billets at  3  14    0 

Sheet  Bars   at  3  16    0 

Finished  Steel : 

Bars  at  5    0  0  perton. 

Angles at  5    1  0       „ 

Tees  at  5    4  0  „ 

Joists at  4  10  0 

Fencing  Standards at  5    2  0  ,, 

Shoeing  Bars    at  5    4  0  „ 

TyreBars at  5    4  0  ,, 

Hall-Bound  Bars at  5    5  0  „ 

Heavy  Rails at  4  15  0 

Light  Bails  at  4  17  6 

Structiural  Steelwork : 

Prices  on  application. 


Messrs,   French  and  Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 

Tin:  £    s.   d.       £    s.    d. 

English  Ingots,  f.o.b 

Dis.li%<ftl% 135    0    0  to  135  10    0  perton. 

English  Bars,  f.o.b 

Dis.  1J%A1% 136    0    0  to  138  10    0 

Straits      O.M.B..      cash 

Warehouse,  Net  185    2    6  to  13S    5    0        „ 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  134    2    6  to  134    5    0        „ 

Australian,  Mt.  BischofF, 

Warehouse,  Net 135    2    6  to  186    2    6        „ 

COPPER. 

^r:  £     8.   d.       £     s.    d. 

Itandard    G.M.B.,    cash 

Warehouse,  Net  68  15    0  to    68  17    6    perton. 

Standard       G.M.B.,       3 

months,    Warehouse, 

Net 69    0    Oto   69    2    6 

English,   Tough,   Cake  & 

Ingot,      Warehouses, 

Net 71    6    Oto    7115    0 

English,      Best      Select, 

Warehouse  Net   72  10    0  to    73    0    0        „ 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2J%    80    0    Oto    80  10    0 

English  Sheets  for  India, 

f.o.b..  Dis.  24%   7d    0    Oto    76  10    0 

Electro,  Warehouse,  Net  .      70  15    0  to    71    0    0        „ 

Ofe,ex.ship    0  12    Oto     0  13    Operunii 

Begulus,       Matte       and 

Precipitate,  ex.  ship,        0  13    3  to     0  14    0        „ 

TBLLOW   METAL. 

Tellow  Metal : 

£    8.    d.      £   B.   d. 

Sheets,  4  by  4   feet  for 

India  f.o.b.  Dis.  2J% 0    0    6}perlb. 

Sheathing      „        „      0    0    SJ      „ 

SPELTER. 

£    s.    d.  £    8.    d. 

Silesian  outports.  Net 24    0    0    to  24    5    0      perton 

Blende  of  50  %  Net  6  11    6    to    6  15    0         „ 

Calamine,  Net 6  14   0   to   6  15   0         „ 

LEAD. 

£    s.    d.  £    8.    d. 

Eng^lish  PifiT)  Warehouse, 

Dis.  2J%  12  10    0    t)    1-2  15    0    perton. 

Spanish,  ex  ship,  Dis.  2}%  12    6    3    10     12    7    6  „ 

Lead  Ore  of  70%,  Net 6    2    6    to 

ANTIMONY. 

£    8.  d.  £    B.    d. 
Star  Regulus,  f.o.b  ,  Dip. 

2J% 35  10    0    to  86  10    0    perton. 

Ore,  60  %,€Xfchip,Di8.2J%     8  10    0    to      9  10    0 

Crude,  ex  bhip,  ills.  2i%...  14    0    0    to  15    0    0  „ 


QUICKSILVER. 


£  8.  d. 


Spanish,  751b.,  Warehouse,  Net 7  12    6perflafk. 

Italian        „  .,  „  7  11   6      „ 


6oS 
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LBIOBSTBRSHIRB. 

The    Nailstone    Oolliery  Company,  Leicester, 

miote.     Price  per  Ton  at  Pit   of   20  Cwt.,  with    )  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 7    6 

Beet   Hard  Steam  (hand   picked,  as   used   by  the 

Bailway  Companies)    6    0 

Beet  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

Fine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DERBTSHIRB. 

The  Manners  Oolliery  Co.,   Ltd.,   of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilbum  Coal :  s.  d. 

BestLondon  Brights 9  9 

Large  Nuts  (1 J  to  8J)    9  6 

Small  Nuts  (}  to  1  J; 6  0 

Rough  Brights    6  6 

Peas(itoi)    6  0 

Slack    8  6 

Smudge    2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

fi        „    Nuts  7  8 

Hards  (Good  Steam  Coal)     8  0 

Bakers*  Nuts  (V  to  2'') 6  6 

Slack    : 8  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.    d. 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nurs 8    0 

Treble  Screened  Cobbles 7    9 

Best  CobbJes 7    8 


NOTTINGHAMSHIRB. 

The  DifiTby  Colliery  Co.,  Ltd.,  near  Nottin^rham, 

quote  per  ton  at  pit : — 

Digby  Coal : 

Stbam.  s.    d. 

Beet  Hand  Picked  Hard  9    0 

Sceam  Hard    7    9 

Hard  Nuts 7    0 

Ctodling  Colliery. 

High  Hazel. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  f  to  2  in.  cube 5    6 

Steam.— Top  Habd. 

Best  Hard  9    0 

Hard  Steam    8    0 

Cobbles    7    0 


CKSBftlCAX^S    JLN^D 


CHEMICALS, 


1 


Messrs.  S.  W.  Royse  and    O0-,  All>©rt   Sqnai^ 
Manchester,  quote: 

Acids:  Oxalic »..*.*    0    0    ^i  p*f  Ik.; 

Picric,  Crystals ,......,     0     0  11        „ 

Tartaric  at  Manchester  .,-     0    0  lOi      »i 


Acetate  of  Lime:  Brown  at  Man  cheater  net    9  10 
Grey  ,.  H   10 

Alumina:  Alum,  Lump,  lo^e,......., ^.    fi    5 

„         ,,        in  cai^ks 5     7 

,,     Groun*!,  in  bags 5  15 

Sulphate  of  A Imnina,  14%   ......     4  10 

Ammonia:  Carbonate,....  0    0 

Muriate  Grey    f.o.b.  Livi?rpool  *24 

Sal-ammoniac, Lump,  Ists^del*^^  U.E,  4^ 

t.      2iidB,        ,,  40 

Sulphate ..  lob.  Liverpool  12 

Arsenic  :  Best  White  Powdered    .........  net  I A 

BleachinfiT  Powder,  m%    . . ..  -      .....     i 

Borax:  British  Refined  Crjital.... 1,     12 


0 
0 

o 

16 

7 

10 

0 


d 
0 
0 
O 

e 

0 
0 

H 

0 

0 
0 
o 

0 
0 


p^t  lei 


;] 


6 
7 

0    pef  % 

H    -    , 

9  per  mtp 
9 

I' 

8 
10 


Coal  Tar  Products : 

Benzole, 60/90%.... -. »,       0    0 

90% M      0    0 

Carbolic  Acid  Cry8tftK34/86"'C....    „      0    0 

39/40°  C ,00 

„    Liquid,    97/99%    ...    ,,0    0 
„     Crude,62A%  ateO'P, 

f.ob.     „      0    1 
Creosote,  ordinary  good  liquid......     ,,0    0 

Naphtha,  Crude,  2u  %  at  120'  C .  .    , ,      0    0 

„      Solvent,  90%  at  160^  C.Lo.bn      0    0 

„  95  %  at  160'' C.    „    „      0    0 

„  90%  at  190'*  C.    »,    ,,      0    0 

,,      Rectified,  ttash  point  over 

78°  F ...,.fo.b,    n      0    0  11 

,,      Rectified,  iimh  point  over 

lOO^^F .f.ob.    .,  10 

Naphthalene,  all  qualitiee. 

Pitch f.a.B.  Mancheiter.    ,*      1  M 

Copperas:  Green,  in  bulk „      0  1^ 

barrels  f.o.b.  L^pool  „       1  19 

Cake „      1     2 

Copper:  Sulphate *2    0 

Cyanides:  98%  minimum  ......f.o.b.    net    0    0     74  per 

Lead 


J 


per  liMi, 


Acetate  (Sugar)  White,  Engliab 37  11) 

„           ,,  Foreign  c.iMI.E  24  S 

Qrey ai  15 

„           ,,        Brown  at  Manchester  17  0 

Nitrate 24  0 

Litharge,  Flake l^  10 

„       Powder ,. 16  0 

Red   Lead,   Genuine,  c.i.f.  London 

lem^%  U  10 

White    „            ,.  Dry    .,      »      »t  16  15 

9 

3 


'2 


Naphtha  (Wood):  Miscible,  60  o.p ..**.   0 

Solvent.. 0 


Potash  :  Bichromate...  delivered  England...   0    0 
Carbonate,  90/92  %  ...  c.i.f  Hull ...  18  10 

Caustic,  75/80  %   .,      „    ...20  15 

Chlorate net   0    0 

Montreal in  Store,  Liverpool  85    0 

PruBsiate,  Yellow net   0    C 


0 
0 
0 
0 
0 
0 
0 

0 
0 

10  per  «iL 

7      „  ( 
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}fia  :    Afih,  CaoBtic,  48  %,  Ordinarj  . 

Refined. 

,,     Carbonated,  4H  %, ,, 

M  ,,5^   %     (AmmoniA 

Alkali) ..net 

,,     Bleachers'     Befined     Cansbio 

50/5*2  % ..,..  net 

CauBtic,  White,  77  % ,, 

..       70% 

M       60  % ,. 

Cream,  60  %...,.  ,, 

Crystals,  in  bags  ...«...., .«..  ...     S    0 

.»  barrels 3    7 

Acetate  ..  ..,,...,.  c,U.  Hall  net  16  15 

Bicarbonate»  in  1  cwt.  kegs............     fi  15 

[Bichromate delivered  England...     0    0 

GhloraCe  .,. net    0 

Nitrate  .  ex  quay  Liverpool,    ...  ,,    11 

PhoHphate 

Pmssiate  ,. nek    0 

Silicate*  Solution,  140'  Tw 4 

Snlpbate  ^Glauber  Salts) 1 

iSaUcake,  95%) 1  IS 

ulphur:  Recovered 4  15 

Roll 6  15 

Flowers 7  10 

Lno:  Sulphate ,.. 6  15 


MINERALS. 

arFtes:  Lump  Carbonate,    90/92%  3  10 

Sulphate,  No.  1,  White 2  15 

bina  Glay  :  of    various  qtialities    for  all 

purposeis  ;  prices  frooi  about 

11/-  to  abdut  30  -  per  ton, 

f.ob    Cornwall :  atooks  also 

kept  at  Bunco m  and  Preston. 

Quotations     given     carriage 

p&id , 
hroine   Ore  :    Basis  60%    c  Lf.  British 

PorU ...\3 

Lamg^anese  :  LumpoJ.f.  Liverpool  lOfd.     per  metallic  unit 

Clire  r  French  JC  f.o.b.  Rouen,  net    2     5    0  per    ton 

.,     JF., .,..     5  10    0        „ 

ale:  (French  Chalk) c.U.   Li?erpool^3  10    0        ., 


OILS,  etc. 

niliiie  Oil -net 

Salt.... p. 

a,StOr   Oil:   French,   tst  pressure,  f.ob. 

MarBeillea  less  1|%.... 

English,  Ist  pre^tsure,  f.o.r. 

Hull,  lesa  2i%. . 

3COa  Nut  Oil:     Ceylon,   ex    store  Man- 

che*iiter........ net 

Cochin,  ex  store  Man^ 

cheater  .  .. net 

Dtton   Seed  Oil ;  Refined  at  Bull 

2i%  naked ,., 

Edibe...at  Bull,  less 

24%  naked 

lycerin©:  Crude,  80% net 

insfted  Oil :    Ea«r.  .  .  at  Bull,  less  2|% 

naked  .. 

Boiled.    ...at  Hull  Ie6s2i% 

naked ....,...,..,... 

tarch  ;   American   Pearl. .  at  Manchester, 

net 

Dettrine... ,,  „ 

Farina....... „  ,> 

tieUftC:   Standard  TN  orange  spot.. 

ur  pen  tin  e  :  American .........  at  Liverpool 

RuasiaD ftt  Hail . . .  net 


Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£    8.    d.  £   8.   d. 
Quebec  Square  While  Pine...  per  cub.  ft.  0    1     IMo  0    3    0 

Quebec  Waney  Board  Pine...         ,,           0    2    8  0    8    9 

81.  John  Pine,  18  in.  average        „           0    2    4  0    3    8 

Lower  Ports  Pine »           0     18  0    18 

Quebec  Red  Pine 0     16  0    2    0 

Quebec  Onk,  1st  quality 0^9  034 

Quebec  Oak,  2Qd  quality    ...          „            0     16  0    2    9 

Ash     M            0     16  0    2    3 

Elm    .. 0     3     3  0    3  10 

Hickory..... ,,            0    2     0  0    2     6 

Quebec  Birch „            0     10  0    2     3 

St.  John  Birch ,»            0    16  0    2    0 

Birch  Planks „            0    0    9  0    Oil 

Sprues  Spars 0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine per  atd.    22  10     0  lo32  10    0 

2nd    do.            do ,»          17    0    0  22    0    0 

3rd     do.             do             11   10    0  13     0    0 

St.  John,  N.B.,  etc.,  Spruce           „            6  15    0  7    5    0 

Lower  Porta  Spruce..  ..  ,,            6  10    0  6  15    0 

Spruce  Boards ,,          5  10    0  6    0    0 


EUROPEAN  WOODS. 
Timber. 

£  s.   d.  £  B.   d. 

Riga  Redwood per  cub.  ft.  0  1     6  to  0  2_0 

DAHtzic    and    Memel    Fir,  ^ 

Crown 0  2     1  0  2     6 

Dantsic    and    Memel    Fir» 

Middling ,,  0  19  0  1  11 

Stettin ..„         „  0  19  0  1  11 

Swedish... „  0  10  0  13 

Riga  White  wood ,,  0  10  0  13 

Norway  Minirg  Timber „  0  0    9  0  10 

DantKic   and    Stettin,   etc., 

Oak., ,  0  2     6  0  8    0 

Norway  Spars „  0  12  0  19 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messra.  Page  and  Rowllngson,  Engineering   Patent  Agents,  28(  New 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  0/ Specifications  may  be  obtained  at  tlie  Patent  Office  Sale  Branch,  25,  Southampton  Building,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  8d. 


NEW    PATENTS    APPLIED    FOR. 


When  Patents  have  been  communicated  the  names  of  the  communl' 
cators  are  printed  in  italics. 

4011.  J.  Hariland,  F.  H.  Havlland,  and  J.  Fanner. 
GlasgO^nr.  Feb.  lyih.— Improvements  in  and  relating  to  appliances 
for  elevating  and  discharging  or  convening  grain  and  the  like. 

4012.  W.  G.  Tilbrook,  Glasgow.  Feb.  27th.-Levcr  fog 
signal  for  railways. 

4017.  R.  C.  Harse.  Dowlais.  Feb.  27th.— Improvements 
in  or  relating  to  extensible  belts  or  straps. 

4019.  £•  C.  Wade,  Le^nres.  Feb.  27th.— An  improvement 
in  wheels. 

4024.  J.  E.  King,  Leeds.  Feb.  27th.— An  improved  metallic 
packing 

4029.    J.    Derbyshire  and  Co.,    Derbyshire,  Stanley. 

Feb.  27th.— Improvements  in  pedestals  or  bearings  for  colliery  corves, 
tubs,  wagons,  or  the  like. 

4038.  M.  Doyle  and  R.  J.  O'Neill,  London.  Feb. 
27th.— Improvements  in  smoke  consumers. 

4039.  M.  M.  Friedlaender,  London.  Feb.  27th.— Improve- 
men'.s  in  engine  machinery  and  the  hke  centrifugal  governers. 

4053.  H.  B.  Walda,  London.  Fc:-*.  27lh.— I-nprovemenls 
in  rotary  engines. 

4956.  H.  E.  Newton,  London.  Feb.  27th.— Improvements 
in  internal  combustion  engmes.  (The  International  Steam  Pump  Co., 
USui.) 

4059.  J.  M.  Chambers!  London.  Feb.  27th.— An  improved 
ventilator. 

4068.  H.  Lentz,  London.  Feb.  27th.— Valve  operating 
mechanism  for  steam  engines  and  the  like. 

4074.  The  Hoffman  Manufacturing  Co.,  Ltd.,  and 
W.  B.  M air,  London,  ^eb.  27(h. — improvements  in  thrust 
bearings  for  propeller  shafts  and  like  rotating  parts. 

4080'  O.  Imray,  London.  Feb.  27th.— Improvements  in 
rotary  rock-drilling  machines.  (Siemen%-Schuckcrtwerke  G.  m.  b.  H. 
Germany.) 

4087.  F.  Sellers.  F.-G.  Wallace,  and  C.  Capel,  Lon- 
don. Feb  27th.— Improvements  iu  or  relating  to  gas  generating 
plant  for  internal  com/bustion  engines. 

4093.  F.   H.    Brenton    and    J.    Struthers,    London. 

Feb.  27ih.~  Improvements  in  cribbing  or  shoring  for  excavations. 

4094.  E.  BaTille,  London.  Feb.  37th.— Improvements  in 
and  relating  to  tool  holders  for  machine  tool-<.  (Jate  applied  for 
February  27th,  1904.) 

4098.    J,  Johnston,  and   H.   W.  Buddlcom,  London. 

Feb.  27th.— Improvements  in  variable  speed  gear. 

4110.  F.    Wilkinson    and    C.    Colllnge,    Rochdale. 

Feb.  28ih.— Improved  locking  arrangement  for  Hsh-bolt  nuts. 

4111.  H  B.  Home.  Gateshead-on-Tyne.  Feb.  28th.— 
Improvements  in  ;«pparatiis  for  distributing  steam  or  other  actuating 
Huid  in  fluid-pressure  engines  or  motors. 

4114.  J.  H.  Boylan.  Manchester.  Feb.  28th —Improve- 
ments in  tubes  for  steam  generators,  superheatars,  fcedwa'.er-heaters. 
and  economisers. 

4115.  J.  H.  Boylan,  Manchester.  Feb.  28th.— Improve- 
ments in  tubes  for  steam  generators,  superheaters,  feedwater-heaters, 
and  economisers. 

4142.  C.  Walton.  London.  Feb.  2^1  h.— Improvements  in 
and  relaUng  to  boring  machines  for  rock,  coal,  or  other  material 

4151.  H.  Kochhelm,  E.  Kochheim,  and  G.  Reuter, 
London.  Feb.  28th.— Improvements  in  and  relating  to  steam 
boilers. 

4175.     T.    M.  Down    and    A.     Marchant,    London. 

Feb.   28th.— Improvements   in   stocks   and   dies   for   cutting  screw 
threads. 


4176      S.    S.    Aburn    and    F.   W.    Mason,   London. 

Feb.  28th.— Improvements  relating  to  lock-nuts. 

4182.  W.  B.  Hardy,  London.  Feb.  28th.— Improvements 
in  and  relating  to  the  pteventatlon  and  removal  of  incrustation  and 
corrosion  in  steam  generators,  water-heating  pipes,  and  the  like. 

4185.  A.  Brander.  London.  Feb.  28th.— Improved  revers- 
ing rotary  valves  for  steam  engines. 

4188.  J.  H.  K.  McCollum,  and  J.  W.  L.  Forater. 
London.    Feb.  28th. — Improvements  in  Huid  turbine  engines. 

4193.      H.    S.    Scott    and    H.    F.    TyxacK,    London. 

Feb.  28th.— Improvements  relating  to  turbines. 

4196.  O.  Briede,  London.  Feb.  28th.— Improvements  in  or 
relat  n<  to  the  manufacture  of  rivets,  bolts,  and  the  like.  (Date 
applied  for,  March  ist,  1904.) 

4197.  B.  W.  Head,  London.  Feb.  28th.— Improvements  in 
apparatus  for  use  in  charging  open  hearth  furnaces  and  the  like. 

4219.  G.  Quick,  Bourne  oaouth.  March  ist.— Improve- 
ments in  screw  propellers. 

4231.    N.  S.  Arthur  and  J.  S.  BInnle,  Glasgow.    March 

ist. — Improvements  in  and  Cv^unected  with  the  tire  grates  of  steam 
boilers  and  other  furnaces. 

4235.  W.  Jame«,  Chester.  March  ist.— Improvements  in 
or  appertaining  to  appliances  for  removing  and  replacing  the  piston 
rings  of  internal  combustion  engines  or  the  like.  • 

4248.    S.  E.  Alley  and  D.  H.  Simpson,  Glasgow.   March 

ist. — Improvements  in  and  relating  to  btcam  engines. 

4252.  G.  Dawson  and  W.  A.  Dawson,  Klngston- 
upon-HuU.  March  1st. — Improvements  in  driiUng  and  boring  bra  t 
to  be  app  ied  to  drilling  and  bjring  machinery,  hand  tools,  and  the 

like 

4277.  J  Cowan,  London.  March  ist.— Improvements  in  and 
relating  to  water-tube  bo.lers. 

4284.  H.  T.  Wright,  London.  March  ist.— Improvements 
in  connecti  )u  with  turbines  driven  by  power  generated  by  internal 
combusti«»n. 

4293.    C.  Casals,  London.    March  ist.- New  or  improved 

lire  bar. 

4297,  W.  M.  Bowron,  London.  March  ist.^Method  and 
means  for  producing  (irrespective  of  the  power  applied),  differeiit  speed 
in  one  direction  from  that  in  the  oppos.te  direction  of  the  piston  or 
plunger  of  reciprocating  engines  or  pumps,  or  the  like. 

4300.  H.  R.  Buddenborg,  London.  March  ist. -Improve- 
ments in  or  relating  to  pumps,  and  especially  pumps  for  liquids  con- 
taining more  or  less  granular  material,  {The  General  Construction  Co., 
US..i.) 

4309.    F.  E.  Reed,  Kingston-on-Thames.    March  and.- 

Improveme.its  in  pressure  regulators  for  force  pumps. 

4358.    C.  C.  Lew^is,  London.    March  2nd.— Improvements 

in  turbines  lor  elastic  Huids. 

4396.  J.  P.  Lowson,  Manchester.  March  3rd.— Improve- 
ments in  steam  superheaters. 

4398.  C.  Wlllelts.jun.,  and  A.  H.  Rothan,  Birming- 
ham.   March  3rd. — Improvements  in  worm  and  worm  wheel  pulicy 

blocks,  hoists,  lifts,  and  the  like. 

4400.  J.  Hamilton,  Glasgow.  March  3rd.— Improvements 
in  the  arrangement  of  turbine  propelling  machinery  on  shipboard. 

4407.    J.  S.  D.  Shanks  and  A.  W.  Metcalfe,  Belfast. 

March  3rd.— Improvemen  s  in  p  ensure  generators  for  driving  engines 
and  the  like. 

4411.  N.  MacNIcoU,  Rutherglen.  March  3rd.— Improve- 
ments in  steam  boilers. 

4416.  R.  Anderton,  Halifax.  March  3rd.— Improvements 
in  steam  superheaters. 

4460.  H.  Sleep  and  B.  Solomon,  London.  March  3rd.— 
An  improvement  connected  with  taps  or  cocks. 

4461 .  H.  Sleep  and  B.  Solomon,  London.  March  3rd.— 
An  improvement  in  ups  or  cocks. 
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4465*    D,  Lulsl,  London.    M.irch  3rd.— Impro  cmfntt  iti  and 

connccifd  vfc.nh  wairr  .mi  liki-  t.ips. 

4475*    M,  M.  D«saau,  London.    Slarch  jrj.— ImprovcmenU 

in  and  rcblin^  tu  roliitig  luhc  p.icKin|>** 

4476.    The  Warwi::K  Machinery  Co..  Ltd.,  London. 

Mjiivh  jtd.— luiprtntincnts  .11  xiid  routing  lo  clisltc   rluid  lurbmci. 
{The  Csfntrai  E{  ctm  Co,,  VS.A\ 

4491.  D.  Muc1il«y«nd  A.  Parn«,  Warrln«toi.  March 
4th. — An  improved  dnitti  lur  Vkkndiiig  or  coiling;  wife  rup<;— copper, 
iron,  or  steel— cleciiiie  cable,  lead  tube,  liemp.  or  Ci>Uoti  rape. 

4511.    W,  Rowbolham.  Elc-minghsm.     Mar.h  illi.-Im- 

provtmcnts  iii  gas,  hhI,  and  liUc  cti^ines^ 

4516.  CTurHfleld  and  W.  G.  de  F,  Gnrlmud,  East 
Mol«9e3r.  M  4t>uli  4lt].^An  improved  upparatu§  fur  prapeiiinjg  slUpsi, 
^tehUt*.  and  nWmx  pnrpi^ficv. 

4S26.  Th«  Haste  Pumn  Co..  Ltd..  and  J.  M.  Hewitt, 
London,     Mrirtii  4111.— ImprovcmtuLs  iu  ij>iuiip'.. 

4S40.  Tbe  ElelilPlsltata.Actlen-Ges.,  vormala  W. 
Lahmeyer  and  Co  *  London.  March  ^ih.—  [mprovcd  mcnns»  tor 
att<irna,lcly  crivinK  (mm  a  reciprocal mg  cng,ine  fl.nd  a  roliry  engine. 
{Dat(  atfltiii  fcr.  .^far,  h  4  h.  nx)4  ) 

45S9.  The  Tan«re  Tool  and  ElectHc  Co  .Ltd..  and 
C.  Pendlebury»  London.  March  4th. — ^Improvemeaia  in  Uibc* 
for  fnrning  raiLvv  i.y  Larriaye  and  tt;I]cr  axtci. 

45A1.  S.  Turton.  London.  M^irtb  4th.— Improvement*  In 
anl  rcUling  m  biickwork  kur  boiler  iietlini;,  and  for  similar  purposes. 

4969.  C.  H.  Read  and  E.  Jones,  London.  March  4th  ^ 
New  or  impro.cd  water  tirictfjc  or  arch  lur  the  larnaces  of  steam 
iSearraton. 

4Sf4.  R.H.  Rice,  London.  March  4tti.—Imp-ovcroenU  In 
shaft  hearinji!*.    {I).»le  applied  mr,  AJan:h  4th »  11)04.) 


RECENT    SPECIFICATIONS. 

ELECTRICAL    RECEIVING    APPARATUS. 

J.  T*  Armatrons  and  A.  Orllng.  of  London.  Jan.  27^h, 
1904,— This  Invcnlion  relates  ta  Ihe  arrangement  01  electro-capillary 
rec<;i\'ing  apparatu.s.  and  fias  lor  It;^  object  improvemenl^  whereby 
transient  and  other  currents  or  disturbances,  occurring  in  the  line  or 
other  circuit,  or  pirt  thereof,  roay  be  obviated  or  discharged  without 
dlciturbing  orintrrterlng  with  the  proper  working  at  such  apparatus. 
The  oh|ect  of  tlic  invention  is  to  cxrcome  the  difficuttles  of  stray 
currents,  or  other  dhturbances,  lor  insTant  constantly  varylnj;  pstenliat. 
A  fthunt  is  empToyed  through  which  such  dl  liiirbiiices  mav  tied  relief. 
Acvordinft  to  one  arkaneement  a  variable  rt&i&tance  Is  used  which  may 
or  may  not  be  indue Uve,  wbtchis  connects  1  up  iti  the  pla;e  of  the  usual 


2^f 


re:eiving  appar  dus,  10  that  the  cable  and  the  earth. or  other  e:|uivaleni 
parti,  which  constitute  electro-static  capjcitica,  may  di«char;ge  througi; 
It.  To  Ihis  va'iab'e  resistance  the  termiaah  nf  the  eiectro-capicttv 
anparaluK  are  connected  at  points  of  suitable  p*>*enlial  difference. 
Instead^of  ih tit  .mrran^emen I  an  induction  coil  or  traniiformer  may  be 


employed,  the  primary  of  which  take^  the  place  ol  Ujc  variable 
resi*tani;e  rd'crrrd  lo  m  the  arratnicncnt  si-'st  descTibcd,  while  the 
receiving  app4raLUf»  ii*  vnnac^tel  t'P  the  tcrraiifiais  of  ihe  sccoadar/ 
coil,  wlifch  may  also  be  provided  with  a  %mtabic  shunt, 

STOP    VALVES, 

J.    HopHlnson  and  Co.,  Ltd..  J.  HopHinaon.  and  R. 
Kitburnt  of  Hudderafleld.    Ap  il  in  i,  1-J04.— Uelate^  to  pa'a  k'l 

sl-dc  ttup  v.iiveii  iA  ihe  kind  in  Which  the  valve  discs  arc  prcs^^ed 
against  their  face*  by  a  spring,  and  Ihi*  invenliin  has  for  it>  chief 
oDjict  the  provision  0/  lmp.'Qved  m^rans  for  ni  iintiiniag  the  substantial 
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pirallellsm  of  the  valve  dlici  wbeo  opening  and  closing  the  valve. 
Ac  cor  ling  to  one  form  of  this  invention,  the  back  of  each  valve  disc  i« 
p-Qvlded  with  a  projection,  or  groove,  and  the  inner  end  of  the  v^ilvc 
rpindle  Ia  also  furni&htd  with  a  groove  or  projection,  oil  both  sides,  to 
engage  wttt)  the  p«oje.tioo?^  or  gro  iveson  the  discs,  for  the  purpo«e  of 
operating  the  discs  to  open  and  vHut  the  valve.  To  reUljii  the 
substantial  parallelism  of  the  valve  dn^^c^i^,  two  or  mnre  retainers  are 
provided,  havmg  ears  or  project  ious  at  the  sides  lo  hold  the  discs,  and 
to  prevent  the  latter  from  being  moved  apart  by  the  action  of  the 
spring  when  the  valve  is  open,  while  not  interfering  with  the  pressing 
of  the  discs  against  their  seats  when  the  valve  1$  ^tiut.  To  allow  of 
fixing  the  valve  on  Its  «ide  without  straining  the  spindle,  or  unduly 
wca^ring  the  stuffing -box  through  w^hich  the  spindJe  pa«:se:!i,  a  ring  is 
proviikd  enclosing  the  spring  tsetwcen  the  discs,  and  an  annular 
projection  from  each  disc,  and  having  ears  at  the  sidts  adapted  to  re«t 
(HI  the  valve  body,  and  support  the  weight  of  the  discs,  lo  prevent 
rotation  of  the  ring,  the  latter  is  furnished  with  a  pin  at  projection,  or 
with  lugs  or  ears  engaging  with  the  inner  end  of  the  valve  spindle. 
The  drawings  illustrate  one  form  of  the  inveolion,  and  detailed  views 
of  the  retainer  for  preventiug  undue  ipreiding  of  the  valve  discs. 

AUTOMATIC    REGULATING    APPARATUS    FOR 
EOILER    AND    THE    LIKE. 

H,  B  Kersbaw,  of  StalybHdge.  March  juh.  1904.^  litis 
Invention  is  designed  to  provide  an  improved  automatic  regulating 
apparitt us  fcir  coijiru] ling  the  dampers  of  steam  and  hot-water  boilers, 
for  regulating  lh«  sleam  or  other  supply  to  heater^i,  cfiolers,  caJorllie-rh. 
radiators,  atid  the  like,  for  governing  pu«ip«,  pumping  hot  water,  and 
for  similar  purposes.  A  hollow  butb  is  pUced  in  the  boiler  pipe,  lank,  or 
the  like,  the  temperattire  in  which  it  is  desired  to  maintain  constant, 
or  with  regard  lo  which  it  Is  desired  to  govern  Ihc  damper,  vaJve.  or 
the  like.  This  bulb  is  oonneclcd  with  a  stiltable  pisti:>n  or  ram, 
preferably  placed  exiernailv  to  the  pipe,  tank,  or  like,  which  is  pivoted 
to  a  lever  suitably  fulcrummcd,  so  that  the  movement  of  Ihe  le%er  by 
the  piston  or  ram  will  give  an  increased  movement  at  the  other  end  of 
the  lever,  which  Isonncclcd  with  the  dunper,  valve,  or  tike,  w^hich  it 
Is  desired  to  regulite  in  any  conveiiient  way.  A  spring  or  Wright  I* 
provided  to  return  the  lever  and  ram  lo  normal  p^Hilloo.  To  actuate 
the  Fam  any  suitable  iiqui'i  expansible  on  an  increase  in  temperature 
11  placed  in  the  bulb,  a  suitable  filling  hi>le  witli  plug  bcmg  provided  for 
the  purpose,  turefenibly  ejilerniiliy  of  the  pipe.  lank,  etc.,  wliicli,  oa  ai»y 
increase  in  the  temperature  round  the  bulb.  Increases  in  volume  and 
presses  against  the  piston  or  ram,  causing  it  to  move  outwards  ,T,nd 
actuate  ihe  lever  or  «>ther  device,  which  regulates  the  dam/e:  valve  or 
Qlher  governor  ;is  desired. 
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**  MECHANISM.' 

By  S.    Dunkerley,    M  Sc,   A.MJnstC.E.,   M.t.Mech.E. 
Longmans^  Green  and  Co.    9s.  ncL 

Profcssnr  Dunkerley's  elementary  treatise  on  the 
kinematics  of  machines  is  the  outcome  of  his  many  years' 
experieiKC  acquired  in  lecturing  on  the  subject  at  the 
Universities  of  Cambridge  and  Liverpool,  and  at  the 
Kf>yal  Naval  College,  Greenwich.  The  writer's  intimate 
knowledge  of  students'  reqmrements  (its  him  admirably 
for  the  authorship  of  this  work,  which  was  speciatly 
designed  for  their  use.  The  introductory  section 
describes  in  detail  various  machine  tools  and  mechanism 
required  for  special  purposes.  Then  followit  a  complete 
account  of  straight  hne  motions,  couplings,  velocity 
diagrams,  approjciraate  solutions  Ko  link  motions  and 
radial  valve  gears,  acceleration  diagrams,  toothed  wheels, 
non-circular  wheels,  cnms,  and  machines  for  cutting 
teeth.  Tf  e  book  is  well  got  up,  the  illutjtrations  excellent, 
and  the  student  who  makes  a  careful  study  of  this  work 
wdl  be  assured  of  a  solid  grounding  in  the  funda^mental 
principles  oi  applied  mechanic^- 

*•  GERMAN  TECHNICAL  WORDS  AND  PHRASES' 

An     English-German    and    German- English    Didionary 

of  technical  and  busiiic!?^   terms  and  phrases,  used 

in  commerce,  arts,  stiences,  professions  and  trades. 

by  C.  A.  Thimm,  FR.G.S*,  and  W,  von  Knoblauch. 

E.    Marlborough  and  Co,    Cloth,  3s,  6±     Leather, 

3s.  6d. 

This   is   a   companion  volume  to  '•  French  Technical 

Words  and   Phrases'*  and   is  an   excellent    attempt   to 

collect,  within  the  compass  of  a  pocket  volume,  technical 

terms    and    phrases    such    as  are  passed  over  by  ttie 

ordinary    lexicographer.     Roman     type     is    employed 

throughout^  and  there  is  a  useful  appendi.v  with  tables 

of  money,  weights  and  measures.    We  understand  that 

a  tjimiiar  volume  of  ltah.in  technical  terms  is  in  pre  para- 

tion   and   have   littlj   doubt  but   that  the  series  will  be 

readily    taken    up   by   business   men.    Of  course,   in   a 

niisccilancous  collection  oi  teclmical  terms,  it  would  be 

easy  to  point  out  omissions,  but  the  publishers  welcome 

suggeslions  and   the   utility    of   future    editions   should 

he  greatly  enhanced  by  the  co-operation  of  readers  and 

users.     In  the  meanhme  we  think  that  every  business 

niau  who  is  in  touch   with  Germany,  will  hnd  It  worth 

while  to  possess  a  copy  of  **  German  Technical  Words 

and  Phrasus." 

*' SELLS  DIRECTORY  OF  REGISTERED 
TELEGRAPHIC  ADDRESSES. 
And  National   ]>ist  of    Large   Commercial    Houses,  and 
Buyers'     Guide,     ii^o>*'       Price    (including    three 
supplements  issiied  quarterly},  21s,     Henry  bell,  ]t>6, 
Meet  S  tree  I.  London,  E.G. 
To  manufacturers   and  traders  of  every  description 
this  compilation,  holding  as  it    docs  a  unique  position 
amnng    the    many    ^'annuals/'    is   quile   indispensable. 
With    (he    present    issue,    the    work    which    has   been 
carefully  revised,  reaches  its  twentieth  year  of  publica- 
tion,    hirms  interested  in  exporting  in<lustrics  will  tind 
the  new  feature— an   authentic  list  of  British  Consuls 
abroad— of  great  assistance. 


"  The  Home  Meclianic'    fly  John  Wright.    John  Murray.    (^  \ 
"  Ordinary  KuundaiioRs,  inciudine  the  Coricr-<lara  Pro,:c«i  to*-  |*if 

By  Charles  Ewxa  Ftjwler.    Chapman  and  Hall, 
•'  Science  itnd  Hypothesis. '   By  H.  Folncarc.  Walter 3coll  Pub 

CordpAiiy,  Ltd.     j*.  6d. 


We  have  also  received  *'  Kstimating  for  Builders'  Work  " 
and  *■  Measuring  Builders'  Work/'  Mechanic's  M  muals, 
edited  by  Paul  X.  Hasluck,  (Casscll  and  Co,  6ch  net.) 
The  two  latest  addition -»  to  this  well-known  scries 
contain  in  a  convenient  form,  a  comprehensive  digest 
of  the  data  of  these  subjects  scattered  over  eighteen 
volumes  of  the  '*  Building  VV*orld/ 


NEW    CATALOGUES. 

The  Mlteham   Motor  Companr,   of    Coue<^.   l^ic  o(  VTtd 

bav«  isHiKxl   .1  Lataliij,;uc    m(    marine    ni^tor*   anl    laancbca. 
numcrou*  itiuMr^iion^  and  line  drawings, 

Meur*.  Bumham,  WllJiams  and   Co  .    Phllulslphi*,  . 

U.h,A      bujklel  ftii    4S  ts   a   retori  ot   recent  i.on.flrucU<xi   by  L^ 
ilaldwin  Locomotive  VVnrks.    The  JocomoUve^  iMuUrafcd  &hoivf 
lull  advanlt^'c  on    a  stighny    tinlei  ground    with    a    red    bordicv 
lh>c,  whue  the  general  dimen^lou^  are  given  on  Iht  opii..«itc  ntfes 
in  Eoftlish  and  Krcuch.  I  *    «ii^  !*■«» 

Blue  Asbestos,  :ii  mined  in  Cape  O^lonv  by  the  Cipt  Asbe^tm 
CvMnpany,  Ltd  ,  iii  ttie  ^ubjccii.f  a  handioju'e  pubJicatlon  Issued  by 
this  hrm.     It  i*  claimed  that  the  Cape  Blue  A*lKT*tos  is  the  rrwirt 
efficient    maimal   extant  (or  coverings  on  account  of  the  f.,*    --■ 
hl^ih    nonconducting    quaiUie*    U    possesses,  and  aliu.    b^,.  , 
remains  unaffected  bv  iitmospheric  mtiiicncei.  i^  Qrutr>l  r- 
stroriEj.  and  Hfibt  in  weight       Matw  inlereatlnii  blo<  k*  tllu-tr 
appUcaMiiri  of  these  cuvcrinHs  to  boiier>  and  pipes,  etc.    A::, 
is  ,•»]*■*  dr.iwn  to  aaibestos  packings,  cloth,  curJajrit.  mpeaii 
thread  and   yarns,  paper,  Mt,  etc..  and  liit^  and  ilJu>tfali»^.. 
tnchided  ol'   vessels  of    many  nations  wlilch  have  been  %up\ 
Willi  thi-i  matertat  by  the  company. 

M^^aars.  W.  and  T.  ATery.  Ltd.,  of  S  ilto  Koundry,  BJrminpiiai 

forward  Sheet  No  K«y,  tlrawlngaitentJoa  to  their  paieni  wcighhridgtj 
specially  deiijined  mr  publi.  u*c  to  print  the  weights  on  tMfcti  ao^ 
aJso  to  c*Hwt  the  number  adn  Ai  weighed  :  Sheet  M^x  '50  lllii«irst«» 
the    ftrmi    special    "  Viov.ir-Wagoa"    weighb  idge,    fiM    wclifhloe 
IT  *>ior  wagon  s  a  cid  I  rallt  r^ .  »    -^ 

An  Illustrated  trrlce  Hal  of  ^yhton  car»  h^s  bce^  issueil  by  the 
Altvi<jn  Motor  Car  Company.  »,td.,  of  Sonlh  Street.  Sco^^tnyn 
GUsgow  Excellent  half  one  fllu-itratlfms  are  included,  as  well  at 
some  precis  i^jlicus  and  tesilTnontafs  fpom  oiA^ncfs  ui  Albion  can. 

The  RrellEnlnary  List,  1905,  of  ihe  DurAea"  Power 
vanigges,  whicii  we  note  arc  Briljsh  built  througbour,  has  beea 
i>*surd  by  the  Dur ycaCompaiy.  Ltd.,  of  Duryea  Wwks,  Widdriocioo- 
road,  Cm  veil  ry.  * 

The  General   Electric  Company*  Ltd,  71.  ytieeo  V^ivt^ 

htreet,  h.C,  A  hnely  pnntcn  c;Hat«j.ue  vvuh  a  btnktnji^  l>lMe  ai 
gilt  ciivvr  has  just  been  issued  by  this*  company,  dcjitjnr 
*'  Witlon  ■  cotiCmu  vua  current  motors,  open  protccled,  si 
enclosed  ventiJ  .led,  and  t-daltv  <!0ct<3«ed  types.  It  is - 
note  that  the  motor*  in  queiilion  have  b.en  eniireiy  ^  cMi-.^cjied, 
The  design  of  the  bearings  is  -uuh  that  the  mototTt  caii  be  hxed  *%n 
horizonlal  base,  4*  vertical  wall,  or  ovcrh.  a1.  All  pri*  arc  made  f 
gauge  and  *l  ictly  irttcrchangeahle.  McJisureme  Is  :i re  given  l*oU 
in  inches  i>nd  cenliiiHtre«,  and  weights  in  lbs.  a^id  klios.  Tin  re  ii 
also  some  ver%*  ln^tructi^e  inforni^t'on  as  to  the  apprtukiim  .tc  powa* 
required  to  di  ive  various  classes  oi  machiaerv-  Alt-igelhcr  it  wllJ  be 
seen  that  gr^at  pains  have  been  taken  to  make  the  catalogue 
thornughlv  up  lo-d,*ie  and  of  the  greatest  nlitdy  to  manufacttir«f» 
in  scorch  of  motors. 


MEETINGS  FOR  THE  EmUING    lVEEk\ 

Fkjuav,   Mar.    17,— National   Physical   l^boralory  :    Presentation 
Rtt>ort   3  p,m.— Institution  of  Mechanical  Engineei>,Stor 
Gate,  fi    p.m.  :    Paper,   "  Ktr>t    Report    lo    ateam    Eag< 
Research  Committee,"  Professor  David  S.  Capper  —  " 
East  Coast  In«.titutiuti  of  Eflginecr-s  and  Shipbuilders, 

SATt;itr»AY,  Mak.  18.— Agricultural  Hall  Motor  Sliow  open«.^G]4»|<ow 
Technical  College  Scientific  Socif  ty  ;  Paper,  "  lud«^peQdent 
0>ndensjng  Plant."  Mr,  Charles  Day,  7.30  p.rn. 

MosDiY.  M4B.  ».— Society  of  Aria;  Secund  Cantor  Locturr,  *' Tele- 
phony, Mr.  H.  LiWi  VVebb»  S  p,m.— Institute  u1  Mauine 
Etigineers^  H  p.m. 

TtJK-SDAY,  Mar.  11— t?oyal  Institution,  Albemarle  Street:  Profr___ 
D^ilby  on  '' Engloecriog  Problenu,"  5  p.m.— InstituCioa  of 
Civil   Engineers, 

VVEOXESOAr,  Mar,  ?i.— Liverpool  Englneedng  Society  t  P^ncr 
"Eteclric  Traction  on  Main  l.lirte  Railwavi." -^Geolc^li^ 
Society,  8  p.ra.— B  K:iety  of  Art«.  Ordinary  Meeting. 

THi^RiiDAY,  Mar.  21.— Rnyal  Society,  Ordinaj->'  Meeting,  ^.jor.n*. 
InstitLition  of    t%leclhcat  'Engineers,   lireat  Go>rge   : 
Discu&sion  Mil  Papers  read  at  the  prcviom  mcetlog. 

Friday,  Mar.  14.  —  Pbyilcal  Society,  5  p.m.— ElecUt>>Haf  -, 
Smulier.— Royal  liist(<ntion:  Sir  Otivcr  Lod|^e,  "A  I»e 
niceom  CnrreDt,''  9  p.m. 
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LONDON,  FRIDAY,    MARCH   24,    1905. 


Ko.  28. 


The  Offices  of  **  Page's  Weekly/' 

Wednesday  Evening. 

HE  delude  of  rain  which  fell  last 
Friday  must  have  interfered 
considerably  with  the  atten- 
dance of  Invited  guests  at  the 
National  Ph\sical  Laboratory, 
a  circumstance  all  the  more 
regrettahle  when  it  is  remembered  that 
an  institution  of  this  kind  can  only  on  rare 
occasions  throw  open  wide  its  doors  and 
welcome  interruptions.  The  drive  of  Bushy 
House  was  about  as  soddened  as  it  could  pos- 
sibly be  and  in  the  entrance  hall  Lord  Rayleigh 
(President  of  the  General  Board),  and  Lord 
Kehin  received  the  guests  in  an  atniL>sphere 
of  mackintoshes  and  umbrellas.  Thereafter 
it  was  a  case  of  '*  go  as  you  please."  The 
visitors  had  full  liberty  to  wander  along  the 
corridors  and  view  the  work  in  process  in  the 
different  departments  entirely  at  their  own 
discretion.  Thi't  veteran  ol  science,  Lord 
Kflvin,  was  encountered  in  several  of  the 
rooms  taking  the  keenast  interest  in  the  work 
of  the  laboratory  and  showing  a  decided  dis. 
position  to  forget  all  about  the  inspection  and 
start  experimenting  once  more  on  his  own 
account. 


There  is  so  much  to  see  at  Teddington  and 
there  are  so  many  fascinating  things  of 
divergent  interest,  that  we  almost  despair  of 
being  able,  within   the  limits  of  our  space,  to 


afford  an  adequate  view  of  the  work  which  is 
in  progress*  Devoting  ourselves  to  special 
points  of  interest  however,  it  may  be  noted 
that  in  Room  20  (thermometry),  Dr.  Marker 
showed  in  operation,  furnaces  of  a  new  i\*pe 
for  the  attainmeiit,  electrically,  of  tempera- 
tures between  800  deg.  C,  and  2,200  deg.  C, 
while  in  room  55  wa«  shown  a  new  resistance 
box  and  inst?Jlation  for  platinum  thermometry, 
with  tank  for  highist  grade  thermometer 
comparisons.  The  engineering  department, 
under  Dr.  Stanton  and  Mr.  Jakeman,  is  in  a 


DR,    R.   T,   GLI7EBROOK,   P.R.S.. 

Director  of  the  NalianaJ  Physical  Laboratory. 
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-r  par  a  It:  huildinj^.  Htrre  wt:^  saw  a  quantity 
01  apparatus  which  has  already  been  freely 
drtcrihjed  and  also  several  additions,  perhaps 
the  mfr,t  interesting  of  the  latter  being  a 
I- ton  tr  rating  machine  for  alternate  jension  and 
ryimprtssion  which  has  just  been  acquind, 
and  a  |>hotomicro^raphic  outfit  for  metab. 


A   ronsjiiruous   ohitv.t    is    the   apparatus   for 
the  mear^urement   01   the   7^r'rs-ure  on  surfaces 
in    a    uniform    current  oi    air.  and  we   under- 
stand that  the  exi>trr:mer.ts  carried  on  in  the 
laUiratory  ar»:  now  r>ring  applied  to  the  measure- 
ment?: of  wind  pre-sure  which  are  being  under- 
taken out  of  d(}fjr>  at  the  tower.     The  Whit- 
worth  standard  =crew  cutting  lathe  in  another 
huilding  aW>  attracted  a  ^cx}d  deal  of  attention. 
In     the     Electro- technical    Department,    under 
Mr     Paterson     and     Mr.    Kayner,    the    latter 
explained    the    investigations     of    temperature 
risft  in  transformers,  hy  means  of  thermo  junction 
wires,  and  excited  our  wonder  at  the  extreme 
sensitiveness    of    the    delicate    portable    volt- 
meter   by    which    the    temperature    readings 
are  made.    In  the  chemical  laboratory-,  under 
Dr.  Caspari  and  Mr.  Xaylor,   a  metallurgical 
analysis  was  watched  attentively,  and  elsewhere 
Mr.    Campbell    and    Mr.  Melsom   (electricity), 
Mr.  Smith  (electrical  standards),  Mr.  Paterson 
(photometry),  Dr.  Carp)enter  and  Mr.  Longmuir 
(metallography),  Mr    Jeffcott    and  Mr.  Attwell 
(metrology),  Mr.  Selby  and  Mr.  Hugo  (optics), 
Mr.   Selbv    and  Mr.  Brcxikes  (tidal  prediction) 
ably  seconded  the  efforts  of  the  director,  Dr. 
R.  T.  Glazebrook,  F.R.S.,  in  making  the  visit 
profitable  and  instructive. 

Both  as  regards  the  work  done  and  the 
state  of  its  finances,  the  laboratory  can  look 
back  upon  '  a  very  satisfactory  year.  In 
physics  department  the  work  included,  inter 
alia,  a  comparison  of  the  mercury  standard 
of  resistance  constructed  in  the  previous  year, 
the  investigation  of  certain  anomalies  in 
standard  cells,  of  both  the  Clark  and  cadmium 


patterns,  the  construction  of  the  electrical 
portions  of  the  ampere  balance  for  tbe  British 
Association,  and  numerous  tests  of  the  (fielectric 
resistance  of  different  varieties  of  guttapercha^ 
Progress  was  made  in  equipping  an  ekctro- 
technical  department  to  undertake  the  testing 
of  electrical  apparatus  on  a  commercial  scale, 
and  electrical  research  work  was  carried  out  on 
behalf  of  the  Engineering  Standards  Committee 
to  determine  the  maximum  temperatures  per- 
missible in  electrical  machinery'.  iSee  Page's 
Weekly,  page  571.) 


In  the  thermometric  department  a  con- 
siderable amount  of  new  apparatus  was  installed, 
and  the  work  included  the  final  stages  of  a 
research  on  the  specific  heat  of  iron  at  high 
temperatures  and  the  beginning  of  a  stndy 
of  the  resistance  and  thermo-electric  properties 
of  solid  electrolytic  conductors  such  as  are  used 
in  Xemst  lamps,  with  the  view  of  designing  a 
system  of  electrical  high- temperature  measure- 
ments based  on  some  of  the  properties  of 
zirconia,  yttria,  etc.  In  the  metallurgical 
department  e.xtensive  tests  were  carried  out  on 
a  series  of  nickel,  carbon,  and  manganese  iron 
allov-s,  prepared  by  Mr.  Hadfield  at  the  Hecla 
Works,  Sheffield,  and  also  an  inquiry  into  the 
critical  ranges  on  heating  and  cooling  of  modem 
high-speed  tools. 


In  the  photometrical  department  inter- 
comparisons  were  made  by  means  of  glow  lamps 
with  the  National  Standards  Bureau,  Washing- 
ton, and  the  Electrical  Testing  Laboratories, 
New  York,  as  well  as  with  the  Berlin  Reichsan- 
stalt,  and  further  investigations  are  now  being 
undertaken  to  determine  the  ratios  between 
the  standards  of  candle-power  accepted  in 
America,  Germany,  France,  and  Great  Britain. 
In  the  engineering  department  the  standard 
leading  screw  lathe  referred  to  above  was 
fitted  with  a  compensation  bar  to  correct  its 
errors  and  is  now  true  to  within  o-oooi  in.  o\-er 
the  length  of  36  in. ;    it  has  been  used  to  cut 
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a  screw  tor  Aim^^trong,  Wliit worth  and  Co., 
the  errors  in  pitch  of  which,  measured  from 
one  end,  lie  between  0-0003  ^Jid  0*0002  in. 
in  a  length  of  j6  in.  The  effects  of  wind  pressures 
on  structures  and  the  resistance  of  materials 
under  alternating  stresses  have  also  been  under 
investigation.  Much  of  this  work  is  being 
continued  during  the  present  year,  and  among 
new  researches  proposed  may  be  mentioned  the 
influence  of  impurities  on  copper,  the  relation 
of  carbon  to  iron  in  cast  iron,  and  the  so- 
called  constituents  of  quenched  steels.  In 
addition  to  these  and  other  researches  wliicli  have 
been  successfully  carried  through,  a  number 
of  inquiries  have  been  declined  for  want  of 
sufficient  equipment.  The  Committee  hope  that 
this  may,  however,  be  shortly  remedied.  During 
the  year  some  28,000  instruments  of  various 
kinds  were  tested.  Of  these,  more  than  half 
were  chnical  thermometers. 


At  the  beginning  of  the  year  the  hnancial 
position  was  a  source  of  anxiety,  but  large 
additions  to  the  donation  fund  and  increase  of 
work  in  the  latter  part  of  the  year  turned  the 
loss  that  was  feared  into  a  credit  balance,  the 
expenditure  being  £12,257  3^-  7^-  ^^^  ^^^ 
receipts  £12,753  3s.  9d.  But  this  result^ 
satisfactory  though  it  is,  was  due  in  great 
measure  to  efforts  made  to  increase  the  donation 
list,  and  the  committee  recognise  that  such  a 
source  of  income  is  necessarily  precarious. 
Tlie  Treasur^^  has  agreed  to  increase  the  annual 
grant  for  1905- igrj^  from  £4,000  to  £5 .500, 
and  will  in  addition  be  \^illing  to  consider 
the  increase  ot  this  sum  in  ICJ06-1907  to  £'6,000, 
In  regard  to  the  mimorandum  of  the  committee 
pjinting  out  the  need  for  capital  expenditure 
on  new  buildings  and  equipment  to  an  amount 
approaching  £30,000,  the  Treasury  replied  that 
with  every  desire  in  the  public  interest  to 
develop  the  resources  of  the  laboratory,  it  felt 
that  in  view  of  the  financial  exigencies  of  the 
time  and  the  numerous  demands  on  the 
exchequer,  this  somewhat  extensive  programme 


could  only  be  carried  out  by  being  spread 
over  a  number  of  years ;  but  it  was  prepared 
to  ask  Parliament  for  an  additional  grant  of 
£5,000  for  1905-1906,  and  hoped  that  for  four 
or  five  years  to  come  it  might  be  possible  to 
provide  an  equal  sum. 


As  to  the  gradual  improvement  in  the  manage- 
ment of  the  Transvaal  mines,  Mr.  H,  Ross 
Skinner,  whom  we  quoted  last  week,  is  o 
opinion  that  this  should  further  increase  as 
years  go  on  owing  to  the  larger  number  of 
young  men  who  will  be  available,  and  who  have 
made  raining  their  profession  and  practically 
their  life's  study.  He  advises  them  to  alwavs 
remember  that  book  knowledge  alone  will 
not  make  a  manager,  but  has  to  be  combined 
with  the  great  gift  of  common-sense,  and  the 
ability  to  handle  men.  The  Government  ex- 
amination will  also  gradually  tend  towards 
raising  the  standard,  but  the  giving  of  a  Govern- 
ment certificate  should  be  counted  as  the  loot 
and  not  the  top  of  the  ladder.  It  is  only  by 
reading,  observing,  and  thinking  that  a  manager 
can  keep  pace  with  the  times  and  be  able 
to  cope  with  the  problems  incidental  to  the 
running  of  a  mine. 

In  the  abstract  of  Lord  Brassey  s  paper  on 
^*  Shipbuilding  for  the  Navy,*'  issued  by  the 
Institution  of  Civil  Engineers,  we  note  : — 

**The  author  concluded  by  urging  the 
desirability  of  discussion  on  such  questions, 
which  were  of  exceeding  complexity  and 
momentous  import  to  the  nation.  It  had 
been  decided  that  the  proceedings  of  the 
Admiralty  Advisory  Committee  on  Ship- 
building should  not  be  made  public.  Such 
discussions  as  those  which  might  from  time  to 
time  be  held  under  the  auspices  of  the  Institution 
of  Civil  Engineers  were  the  more  valuable  for 
the  gnidan<!:e  of  public  opinion." 

It  is  difficult  to  see  how  pubUc  opinion  is 
to  be  guided  by  discussions  from  which  press- 
men are  rigorously  e,\cluded* 
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NEW5  ITEHS. 

The  lldorian,  the  newly-built  Allan  Line  steamer,  is 
the  first  turbine  engined  boat  to  cross  the  Atlantic. 

A  new  Japanese  battleship,  the  largest  warship  yet 
built  on  the  Tyne,  was  launched  at  Elswick  on 
Wednesday. 

The  persistent  rumour  of  a  projected  amalgamation 
between  the  British  Westinghouse  Company  and  Arm- 
strong, Whitworth  and  Co.,  Ltd.,  is  officially  denied. 

The  Permanent  Committee  of  the  International 
Congress  of  Technical  Education  liave  accepted  an 
invitation  for  the  holding  of  the  next  meeting  at 
Milan  in  1906. 

At  the  annual  meeting  of  Messrs.  William  Beard - 
more  and  Co.,  last  week.  Mr.  Albert  Vickers  said  he 
was  happy  to  report  that  the  new  shipyard  at  Dataxuir 
was  now  practically  completed. 

Early  on  Tuesday  morning  a  successful  trial  trip  was 
run  with  an  electrical  train  over  the  portion  of  the 
Metropolitan  Railway  on  the  Inner  Circle  from  Baker 
Street  to  South  Kensington  and  back,  and  from  Baker 
Street  to  Aldgate  and  back. 

We  are  pleased  to  receive  confirmation  of  the  follow- 
ing paragraph,  which  recently  appeared  in  the  daily 
Press :  On  Saturday,  February  25  th,  the  Manchester 
engineering  firm  of  Messrs.  Isaac  Storey  and  Co. 
received  an  order  by  wire  for  an  auxiliary  condenser 
of  900  square  feet  required  by  a  large  shipbuilding 
company.  The  condition  was  attached  that  delivery 
must  be  made  by  Monday,  March  13th.  The  firm 
had  no  finished  parts  of  any  description  in  stock  for 
this  work,  and  had  to  make  the  whole  condenser 
from  raw  material,  but  they  managed  to  deliveif  the 
condenser  on  Friday.  March  loth,  two  days  earlier 
than  required. 
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t  Prizes  Offered  for  Machinery. 

We    have    just    received     tlie    iulluvvmy    dt- tails    of 

prizes  whicli  are  to  be  awarded  by  the  Association  oi 

Italian  Manufacturers  for  the  prevention  of  accidents 

[In     factories,     in    connection    with    an    international 

onjpctition   to  be  held   during   the  Milan  Exbibitinn 

|iiext  year  :— 

A  gold  medal  and  E^lhuo  lire  for  a  new  appliance  for 
preventing  accidents  arising  from  contacts  between 
primarj'  and  secondary  windings  in  allemate  current 
transformers.  The  appliance  ninst  fnJfil  the  condition 
.that  no  distitrl>ance  in  the  action  of  the  transformer 
mast  arise  in  ciise  of  atino5phenc  discharges  or  abnormal 
increase  of  potential. 

Gold  metial  and  1  ,cjoo  lire  for  a  novt- 1  system  ol  hand 
crane  or  wincli  fitted  \^itb  a  simple  and  practical 
contrivance  to  prevent  the  possibiUty  of  the  handles 
revolvmg  during  the  descent  of  the  load. 

Geld  medal  and  500  lire  for  a  safety  appUance,  to' be 
aimple,  strong  and  reliable,  to  stop  trucks  automatically 
on  an  incline<l  plane  on  the  hauling  rope  snapping. 
The  appliance  must  be  adaptable  to  existing  plant. 

Gold  medal  for  a  sytsem  of  absbrbtion  and  collection 
of  the  dust  produced  in  sorting  and  cutting  rags  by 
hand  without  giving  rise  to  draughts  detrimental  to 
the  health  of  the  worKpeople. 

Gold  medal  for  a  system  to  carr>'  off  by  suction  the 
dust  generated  by  carding  llax,  hemp,  and  jute, 
without  detriment  to  the  neigh bcurhood. 

Gold  medal  for  a  system  to  prevent  the  diltusion  of 
dust  in  time  and  cement  worits* 

Overhead  Mains. 

Refcr^^nce  was  made  during  iHe  recent  discussion  on 
**  Overhead  Mains,"  at  the  Institution  of  Electrical 
Engineers  to  the  troubles  likely  to  arise  in  connection 
with  overhead  wires  which  are  c;*rried  along  m.iiii 
roads.  An  intcrcating  point  J»  -  this  connection 
arose  at  the  conference  of  mtiAicipal  tramway 
authorities  which  has  just  been  held  in  London. .  It  was 
in  relation  to  the  protection  of  overhead  Iroliiey  wires 
At  the  present  time  when  the  Postmaster-General 
or  the  Xatlonai  Telephone  Company  desires  to  place 
an  electric  wire  over  those  of  a  tramVay,^  it  becomes 
the  duly  of  the  tramway  authority  whether  a  company 
or  a  municipality,  to  protect  the  live  wire  so  that 
the  telei^raphs  or  telephone  wire  may  not  come  in 
contact  with  ih  This  is  throwing  an  unfair  burden  on 
the  electric  tramway  interests,  more  particularly  if  the 
overhead  equipment  oi  the  tramway  should  have  been  in 
posiHon  lirst  In  such  a  case  it  might  be  fairly  argued 
that  the  Post  Ofhce  or  the  National  Telephone  Cmnpany 
should  be  charged  with  the  duly  of  alTf^rding  the 
necessary  protection,  and    it   was  decided  to  ask    the 


Board  of  Trade  to  receive  a  deputation  on  this  matter 
and  on  the  question  cf  the  construction  of  cars  and  other 
matters  in  connection  with  the  working  and  equipment 
of  tramways,  / 

Metallic  Calcium, 

ElectromctaUnrgy  has  at  last  succeeded  hi  producing 
metallic    calcium    in    commercial    qua n titles,    and    at 
what  must  be  considered  a  relati%'ely  low  price,     I'ntilj 
within   a   lew   weeks   ago    this   metal   l^id    only  been' 
available    in    very    small    amounts,    and    retnained    ^ 
rare   laboratory   specimen  ;     it  is  now  obtainable  at  a 
price   per  kilogramme  less  than  that  charged  bj'  most 
chemical    dealers    for   a  small    one    gramme    sample^ 
Hymphr>'  Davy  first  formed  the  amalgam  by  electro- 
lysing   Hme,  mixed  with   mercuric    oxide  and   slightly 
moistened,  with  a  mercur>^  Kathode  ;    he  isolated   ilte 
metal  in  small  quantities  by  distilhng  off  the  mercury. 
Since  then  many  chemists  have  tried  in  vaia  to  f^nd 
a  method  suitable  for  its  preparation  on  a  larger  scale. 

Now  two  German  chemists  ha.ve  brought  about  an 
extraordinary'  slump  in  the  market  by  a  new  pa  tented  1 
process.  The  metal  is  being  placed  on  the  Englishr 
maTRet  by  Messrs.  Arrnbrecht  Ndsoo  and  Co.,  of  71^ 
and  73,  Duice  Street,  Grosvenor  Square,  Its  price i 
according  to  chemists    lists,  has  changed  as  follows*; — ^.^ 

1903  ..  ,,  .  ,      £$6  5s.  od.  per  oz. 

1904  .',         .,         ..        25  OS.  od,  per  oz 

1905  (Jan.)         ;.  ..         9  oSs  od.  per  oz, 
1905  (March)      ,.         ,.         o  li  6d-  pear  01, 

From  bein^  a  mere  laboratory  curiosity 
cheap  enough   to  experiment  with 
ncction  with  the  manufacture  of  armouq: 

The  Egyptian  State  hallways 

Lord   Farrer  s   C  om  mission   on    t  he    L  ^  >  j^  r  i  m .  i    . :  i ,  ^  ^  c  J 
railways    recxjmmend.  the    construction    of    new   lineif 
entailing  a   total  expenditure  of   /70D,ooo.     The   zAp 
between   Assouan   and   Wady   Halia,   200  miles,   it    is_ 
considered,  must  sooner  or  later  be  bridged,  and 
Conimission    think   it   would   pay   better    to   fiiijt    u; 
the    systems    by    spending    £t,ooo,cxx>    (E)    tliaa    byl 
spending   £600,000   on   widening    the   existing   l.uxor- 
Assouan    Une,    and    the    project    of    uniting    the    two 
systems — the  Egyptian  of  i  ,66y  miles  and  the  Sudanese 
of  700  miles — is  most  wortliy  of  immediate  attention, 
as  being  quite  hkely  to  give  a  return  on  cs]Tit«l  in  1 
comparati\  ely     short     lime.     Tlie     Coi 
that    tlie    administration    of   the    port 
should  be  separated  from  that  of  the  railway f.     The 
capital  expenditure   Deces$ar>'  to  imprm^e  tlu 
>>>tcm    ^n^    pro\ide    the   necessary    roHing 
altogether  ^a.923.750  (E). 


>  igt  6d-  pear  01,      ^ 

riosity  it  has  beer  me/ 

extensively  tn  cQdiv 

mouq>lale.     •  \ 
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MOTOR   N0TE5. 


John  L  ThornycFoft  and  Co. 

A  new  Thocnycroft  vehicle  i»  shown  in  fig,  I.  a 
special  3o-h,p  chassis  having  been  fitted  with  British 
Vacuum  Cleaner  Company's  plant.  The  great  advan- 
tage of  the  vehirle  is  tliat  it  is  self-contained,  and 
the  petrol  enj^ine  can  be  used  to  drive  the  cleaning 
part  alternately  with  driving  the  car.  There  are 
undoubtedly  great  possibihties  in  a  combination 
ol  this  descripiion. 

The  vehicle  is  to  carry  live  i>ersons  and  the  cleaner 
plant  up  a  gradient  of  i  in  lo.  Tlie  average  working 
speed  on  the  level  is  fifteen  miles  per  hour.  The  engine 
is  of  the  four-cylinder  "'  Otto  "  cycle  type,  mthcylindexs 
4  in*  dianieter  and  4I  In.  strokce.  The  cylindexs  are 
cooled  by  water  circulation,  operated  by  a  pump 
of  the  rotary-  gear  type.  The  ignition  fitted  is  high 
tension  electric  accumulator  or  dry  cell*  Tlie  steering 
ia  eaaily  effected  from  the  foot-plate  by  a  diagonal 
shaft  and  hand -wheel,  operating  a  worm  and  worm 
wheel,  and   is  powerful  and   irreversible. 

The  wheels  are  of  the  artillery  pattern.  34  in.  diameter 
with  metal  naves,  oak  spoKes.  and  ash  felloes.  A 
pedal  on  foot-plate  o]>erates  a  brake  upon  the  counter- 
shaft ^  close  to  the  gear  box  equally  effective  in  either 
direction,  and  sufficiently  strong  to  hold  the  vehicle 
on  the  steepest  hills.  The  frame  is  of  strong  channel 
.**teel,  with  suitable  stiffeners  and  gussets. 


Naplep  Marine  Engine. 

The  recent  sensational  trials  of  Xapief  //,  when 
with  a  hull  specially  constructed  by  Messrs,  Yarrow 
and  Co.  a  speed  of  thirty  miles  po'  hour  was  obtained 
vnlh  a  boat  40  ft.  long,  has  naturally  directed  attention 
to  the  Napier  marine  engine,  and  the  attempt  which 
is  being  made  to  apply  the  internal  combustion  engine 
to  marine  work  is  being  closely  watched  by 
engineers.  The  opinion  has  been  expressed  that  to 
enable  such  an  engine  to  be  bailt  in  the  large  sizes 
necessary  for  mirine  work  will  mean  the  development 
of  some  form  of  produrer  ^as  engine,  but.  be  that  as 
it  may,  and  while  giving^  e\'er\'  credit  to  the  ingenious 
design  of  the  hull  of  the  Napier- Yarrow  boat,  to  which 
the  high  speed  attained  15  in  no  small  measure  due,  full 
recognition  must  h^  accorded  to  the  part  played  by  the 
Napier  engine. 

The  engine  is  constructed  of  cast-iron,  the  engine  txxty 
being  in  two  halves  joined  along  the  centre  of  the 
shaft  and  the  cyUnders  themselves  consist  of  liners 
forced  into  the  body,  which  is  bored  to  receive  them, 
hy  haudralic  means.  Ihe  cylinder  heads  ate  one  cast- 
ing, a  pair  of  cylinders  for  each  head,  and  are  bolted 
through  on  to  the  engine  body.  The  crank-shaft  is 
of  forged  steel  and  the  bearings  are  bronie,  and  very 
great  care  is  taken  in  letting  together  the  main  bearings 
and  the  big  ends.     The  cam-shatt  is  cut  from  a  solid 
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bar,    and    is   case-hardened   and    groand    to  its   Bnal      ahead  position  the  gear  is  firmly  and  absolutely  locked 


dimcitaoiis.      This  syUem   of  grinding  is  the  most 

snilable  method  for  this  class  of  work,  as  not  only  can 

hardened  eteel  parts  be  used,  but  the  very  finest  degree 

of  acctiracy  may  be  obtained.     A  great  feature  of  this 

I  engine  is  its  flexibility.     It  is  capable  of  being  throttled 

idown  to  150  or  200  revolutions,  and  then  accelerated 

llo  1,200,  and  in  all  speeds  the  engine  Is  said  to  nin 

fcsikntly  and  with  prajctically  no  vibration. 

Special  System  of  Ignition. 

The  carburetter  has  been  designed  to  work  properly 
der  the  usual  conditions  met  with  at  s«:a,  and  it 
rics  perfectly  m  an  open  boat,  no  matter  the  condition 
the  weather.  The  tlirottle  is  designed  so  that  it 
^Aotomatically  keeps  the  value  of  the  jnixture  constant, 
i  does  not  akiw  the  engine  down  by  simply  destroying 
!  value  of  the  mixture.  The  whole  system  of  ignition 
haa  been  devised  to  wont  satisfactorily  in  damp  and 
wet«  and  to  withstand  the  corrosive  action  of  sea  water. 
The  system  of  lubrication  is  the  same  as  that  in  use 
in  high-speed  electric  lighting  engines — direct  forced 
lubrication,  which  is  automatic  The  Napier  y; verse 
ge&r  b>  noticeable  by  its  great  contrast  to  any  other 
attempt  that  has  been  made  by  engineers  to  obtain 
a  reversal  motion  of  propeller  shaft,  driven  by  an 
internal  combustion  engine.  In  many  cases  we  see  a 
large  cumbersome  device,  in  which  gears  and  mecha- 
njam  usually  become  corroded  and  fixed  unless  the  gear 
receives  a  considerable  amount  of  attention.  In  the 
case  of  the  Napier  gear,  everything  is  covered  and  free 
from  the  etfects  of  salt  water,  all  the  gear  and  mechanism 
being  enclosed  in  an  oiJ-tight  box»  and  running  sub- 
merged in  oiL 

In  this  gear  there  are  three  positions — ahead,  inter- 
mediate, and  astern.     WTien  the  lever  is  placed  in  the 


for  the  ahead  movement,  and  is  practically  nothing 
more  than  a  rigid  shaft  carried  in  two  roller  bearings, 
and  provided  with  a  ball- thrust  bearing.  Tbete  is 
no  other  gear  or  mechanism  moving,  and  as  tlm  ^nudle 
is  working  submerged  in  oil  no  attention  is  required 
to  thrust  or  steady  bearings-  If  the  lever  is  placed 
in  the  intermediate  position,  this  shaft  is  brojcen  or 
disconnected,  end  from  end,  but  still  runs  on  a  v«y  ktng, 
substantial  spigot  bearing,  so  that  the  engine  shaft  can 
rotate,  and  the  propeller  shaft  remain  tree  with  a 
minimum  of  friction  and  no  chance  of  wear.  In  the 
astern  position  the  shaft  still  remains  broken  but 
there  is  interposed  a  countershaft,  with  an  interposed 
gear  wheel,  which  gives  an  astern  or  opposite  motion 
to  the  propeller  shaft,  and  reduces  the  speed  of  same. 
These  three  positions  are  positive,  and  in  connection 
with  this  reverse  gear  is  a  metal  to  metal  clutch,  also 
running  in  oil,  which,  in  the  Napier  practice,  forms  part 
and  parcel  of  the  flywheel. 


FIG.    2.      THE   NAPIER  66-M, P. 


The  Lanchester  Engine, 

The  Lanchester  cars  have  deser\''edly  won  a  high 
reputation  for  good  design  and  workmanship,  and  in 
the  new  model  are  one  or  two  new  features  which  are 
worthy  of  notice.  The  most  notable  de|jarture  from 
their  former  practice  is  in  the  engine.  This  is  of  the 
generally  accepted  muht-cylindered  vertical  type.  It 
is  placed  in  the  front  of  the  car  dividing  the  foot-boardf 
this  position  being  a  distinct  advance  in  accessibility < 
as,  when  the  bonnet  is  removed,  the  engine  presents 
clean  "  broad  side,"  whereas  if  placed  in  the  positiotf 
usually  adopted,  access  to  the  engine  is  obstructed 
by  the  wheels  and  mudguards.  The  crank-chamber 
forms  an  oil  well  from  which  the  whole  of  the  engine 
is  lubricated  automatically  under 
high  pressure  by  means  of  a 
pump. 

Either  magneto  or  high- 
tension,  with  accumulators  and 
trembler  coils  can  be  fitted.  The 
water  circulation  Is  automatic 
or  therm osyphonic. 

The  special  radiator  is  con- 
structed from  a  number  of  flat 
cellular  plates  in  which  the^  cells 
run  vertically  ;  it  is  exceedingly 
efficient  and  is  simpler  and' 
neater  in  appearance  than 
radiator  previously  designed 
is  also  very  easy  to  clean,  havini 
no  small  cells  or  crevices  such 
MARINE  ENGINE.  honeycomb  and  tubular  radiators 
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vnth  giUs  have,  in  which  mud  will  collect,  and  is  some- 
times very  difficult  to  disloclgcv  The  clutch  is  a 
multi-disc  inetal  to  metal  one,  of  the  most- up-to-date 
type,  and  enables  the  driver  to  fitart  the  car  smoothly 
and  silently  on  the  top  gear  without  the  slightest 
shock   to  the  passengers. 

The  change-Kpeed  gears  are  similar  in  principle  to 
those  pre\nrj'rlv  ntied  to  Lanchester  cars;  the 
geftrsand  the  cJutcli  and  the  main  brake  being  enclosed 
in  an  oil- tight  gear  box,  are  immersed  in  oih 

The  arrangement  for  connecting  the  car  frame 
to  the  under  hames  Is  of  somewhat  novel  con  struct  km, 
The  ordmary  type  of  carriage  spring  is  departed  from, 
and.  instead  of  this  a  single  spring  is  used  at  each 
of  the  four  suspension  points,  acting  on  the  cantilever 
principle. 

Garrett  4-5  Ton  Motor  Lorry, 

The  exlubit  of  Messrs.  Richard  Garrett  and  Sons 
has  attracted  a  good  deal  of  attention  at  the  Agri- 
cultural Hall,  and  fig.  4  shows  the  features  of  one  ot 
their   compound  steam   motor   lorries. 

The  main  frame  consists  of  two  steel  channels  of 
heavy  section  running  the  whole  length  of  lorry  ;  they 
are  stayed  by  cross  steel  channels  of  heavy  section, 
bolted  on  top,  and  at  the  back  end  by  two  diagonal 
steel  plate  stays  riveted  one  on  the  top,  and  one  on  the 
bottom  of  steelchannels.  with  proper  provision  for  the 
traihng  pin  ;  at  the  front  end  the  channels  are  stayed  by 
a  single  cross  plate  bolted  to  the  top.  To  the  two  longi- 
tudinal steel  channels  are  bolted  the  pressed  steel 
housings  lor  the  springs. 

The  engine  gear  box  is  suspended  at  three  points 
from  the  main  frame,  viz,,  at  the  back  end  by  two 
oast-steel  brackets  bolted  to  the  two  longitudinal 
steel  channels,  one  on  each  side,  and  at  the  cylinder 
end  by  one  suspension  t>olt  in  the  centre,  attached 
^t  the  top  to  the  two  cross  channels,  and  at  the  bottom 
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to  the  engine  gear  booc  by  nyts  and  indiarubber  washers, 
to  permit  freedom  of  action  and  nuUily  vibration. 

The  ryhnders  are  compound  high  and  low  pressure, 
mounted  horizontally,  side  by  side,  and  constructed 
with  outside  valve  chests,  rendering  the  sUdes  easily 
accessible.  The  high-pressure  cylinder  is  fitted  with 
piston  valve,  the  low-pressure  cyUnder  with  slide  valvte. 
The  cylinders  are  lagged  with  special  non-conducting 
material  and  sheet  steel  and  provided  with  drain 
cocks,  double  sight-feed  lubricator  for  high  and  low- 
pressure  cylinders.  The  engine  is  noteworthy  for 
its  simpUcity  as  a  compound  engine  for  this  purpose, 
numerous  usual  moving  parts  and  joints  being  dispensed 
with, 


*-* 
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ON  Tocaday  afternoon  the  s.s.  OtkeHo  was  launched 
irom  the  yard  of  the  Northumberland  Shipbuilding 
CcMttpany,    Ltd..    Howdon-on-Tyne»    the    vessel    being 
Co  the  order  of  Messrs.  C.  T.  Borwrifig  and  Co.,  Ltd., 
Liverpool.     She  is  353  ft.   long  and  47  ft.    3  in.  beam 
by  2B  ft.  3f  in,  deep,  and  has  been  bwtlt  under  special 
•urvey  to  the  highest  class  at   Lloyd "s.     Very  special 
attention    has    been    paid     to     the    loading    and    dis- 
charging  gear,    and   a   complete   outht    for    the   rapid 
^handling  of  cargoes  is  being  arranged   for.  consisting 
eves  steam  winches  by  Messrs.  Clarke.  Chapman 
[ftild    Co.,    Ltd.,    Gateshead-on-Tytie,    a   large   number 
rof  cargo  derricks,  steam  steering  gear  by  Messrs.  The 
tfiarmaii   Engine   Company «    Manchester,    and    steam 
IwindUtta  by  Messrs.  EcncrsOD.  Walker,  and  Thompson 
[Bros.    The     boat     is    fitted    with    the    usual  water* 
ballast  arrangement  for  light  passages.     The   bunkers 
and  tank  in  engine  and  boiler  space  are  coaled  with 
rs.    Wailes,    Dove    and    Co.'s    patent    bitumastic 
dnamd.     The  machinery  will  be  suppUed  by  Mc&sr^. 
The    Wallscnd    Slipway    and    Engineering    Company. 
Ltd.,    and   consists   of   engines   vitli    cylinders    24  in.. 
40  in.,   and   66  in.   t»y   48  in,  stroke,    three   large  steel 
boilers    13  ft.    pin.    by    lo  ft*    6  in.,     180  lb,    working 
pressure.     The  steamer   viH   carry   about   6,150   tons 
loaded  and  is  expected   to  steam  at   about    ro  knots 

Mesiirj*.  R,  Wiljiamson  and  Son,  of  Workington. 
rcc(?ntly  launched  rhc  steel -screw  steamer  Queefnt\ 
which  has  been  built  to  lh«  highest  class  at  Lloyds 
for  Messrs,  AIL  IL  Keep,  Ltd.,  London.  The 
principal  dimensions  are  :  Length,  b.p.  154ft,  gin.; 
brca<llh,  23  ft.  10  in.;  depth,  m.l.d.  10  ft.  9  in.  The 
vessel  is  designefl  to  carry  a  boot  4orj  tons  deadweight 
on  Lloyd  s  summer  freebcmrd.  The  engines  are  to 
be  supplied  by  Messrs,  Ross  and  Duncan,  Govan,  and 
arc  of  the  comfxiund  surface  condensing  type,  having 
cylinders  18  in.  and  36  in.  with  a  stroke  of  24  in., 
Iteani  being  supplied  by  a  cylindrical  steel  boiler, 
12  it,  by  10  ft.  working  at  a  pressure  of  12s  lb. 


The  steel  screw  steamer  Anseim,  the  latest  additioo 
to  the  well-known  Booth  Line  of  Liveipool,  left  the 
shipbuilding  and  engineering  works  of  Messrs.  Work- 
man. Clark,  and  Co.,  Ltd.,  Belfast,  on  Monday  momiiig 
for  her  speed  trials  and  adjustments  of  compafses  in 
Belfast  Lough,  and  after  a  satisfactory  cruide,  pro- 
ceeded to  Liveipool  to  receive  cargo  and  pass^igers 
for  her  initial  voyage.  The  vessel  is  415  It.  long, 
and  her  gross  tonnage  is  5.450 ;  she  has  been 
built  under  Lloyd's  special  survey  for  their  highest 
class.  The  most  prominent  feature  ol  the  Amseim 
is  her  accommodation  for  passengers,  there  being  about 
SLstty  handsomely  appointed  staterooms  on  the  upper 
and  bridge  decks,  variously  arranged  in  siie  and 
furnishing  to  accommodate  one.  two  or  three 
passengers.  The  machinery  and  boilers  have  been 
construe tetl  by  Messrs.  Workman,  Clark  and  Co., 
at  their  Queen's  Road  viorks  and  consist  of  a  set  of 
triple  expansion  engines  ^^-ith  alt  the  latest  improve- 
ments to  develop  upwards  of  4.5C»o  h.p..  steam  being 
supplied  by  four  steel  multitubular  boilers  working  at  a 
pressure  of  180  lb.  per  square  inch  under  Howden's 
system  of  forced  draught. 

On  Tuesday  the  list  inst..  Messrs.  Ropner  and 
Son,  Stockton-on-Tees,  launched  from  their  yard, 
a  steel-screw  steamer  of  the  folloN^-ing  dimensions,  viz. : 
L-ength*  337  ft.  :  breadth,  48  ft.  ;  depth.  28  ft,  5  in. 
The  vessel  has  been  Ijuilt  to  the  order  of  Messrs  R. 
Ropner  and  Co..  U'cst  Hartlepool,  and  is  fitted  \iith 
the  imilder  s  patent  improvetl  trunk  deck,  having  a  tier 
of  hokl  beams  in  addition  to  the  complete  trunk  d^«;k 
and  IS  fitted  with  T.  G.  forecastle  on  trunk  i  :  k 
A  double  bottom  is  provided  for  water  ballast  on  the 
cellular  principle,  also  in  the  fore  and  after  peak 
tanks.  The  deadweight  carrying  capacity  will  be 
alx>ut  6,000  ions  on  Lloyd  s  summer  freeboard.  The 
engines  will  be  of  the  triple  eSspansion  type  supphed 
by  Messrs.  Blair  and  Co.,  Ltd.,  of  about  1.400  i.h.p., 
steam  Inring  suppUed  by  two  main  boilers  at  a  working 
pressure  of  iSalb.  per  square  inch. 
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MR.  J.  E.  Stead.  F.R  S..  Tecturel  on  "  Metallo- 
pfraphy '*  to  the  Royal  Microscopical  Society 
last  week,  dealing  wth  the  work  achieved 
by  modem  investigators  in  this  field.  Of  these 
Mr.  Stead  is  himself  one  of  the  foremost  The  lecture 
to  the  Microscopical  Society  was  a  brief  history  of 
researches,  which  have  had  an  important  bearing 
upon  one  of  our  great  industries. 

The  most  Important  part  of  the  lecture  was, 
perhaps,  that  relating  to  the  detection  of  phosphorus  in 
steel  tinder  the  mirrc»scope.  Mr,  Stead  described  various 
methods  oi  detecting  phosphorus,  and  pointed  out  the 
importance  oi  increasing  the  knowledge  as  to  the 
incidence  of  impurities  in  steel. 

Mr.  Edward  L.  Buttenshaw  read  a  paper  before 
the  Manchester  Sludcnls'  section  of  the  Institution 
of  Electrical  En^i.cerji  on  the  same  subject,  r.nd  Ihe 
iHustratiOiis  shovNii,  reprodLclions  of  photographs 
blicmn  at  Manrhenter,  are  the  work  of  Mr.  Stead. 
The  autiior  states  that  one  of  the  most  important 
dements  in  steel  is  phosphorus.  This  occurs  in  steel 
up  to  '07  per  cent.,  this  amount  in  castings  is  not  par 
trcuaHy  harmful  )f  not  rertuired  to  stand  strain  ;  but 
for  forg'ng  puq>oses  and  material  that  h'»s  to  with- 
stand strain  or  shock,  it  should  not  exceed  'oj  per 
cent. 

Like  sulphur,  phosphide  of  Iron  aggregates  to  the 
edges  of  the  grains.  The  serious  nature  of  this  weakness 
can  be  understood  wiien  considering  the  alternating 
strains  imposed  on  a  forged  nxle.  The  hardness  of 
iron  is  steadily  increased  with  each  addition  of 
phosphorus.  An  a  rule,  ctch*ng  with  nitric  acid  acts 
more  severely  on  the  junctions  of  the  grains  than 
on  the'r  mass  when  phosphides  are  present,  tiut  this 
is  not  invariably  the  case. 

Examined  under  a  high  magnilicatlon,  after  etching 
with  dilute  warm  sulphuric  acid  the  phosphide  can  be 
easily  detected.  The  more  usual  form  of  phosphide,  as 
seen  in  pig  iron ^  has  a  curious  speckled  appearance, 
but  is  in  small  patches  only.  The  author  showed  a 
specimen  containing  10-2  per  cent,  of  phosphcrus  and 
compared  it  with  a  similar  specimen  containing  iro^ 
per  cent,  or  only  "87  per  cent,  more  phosphonis.  The 
crystals  seen  on  the  latter  were  the  pure  alJoy  of  imn 
and  phosphorus  chemically  known  as  Fc,  P. 

An  instance  of  the  fiow^  of  metal  under  pnssurf  is 
well  seen  in  fig,  ^,  which  represents  a  chisel -head  that 
has  been  well  used.  The  crushing  of  the  grain  from  its 
original  position  is  well  seen. 
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Armoured  Concrete  and  its  Application. 


"l^^E  reproduce  in  this  issue  several  illustra- 
tions of  the  use  of  expanded  steel  in 
armoured  concrete.  In  a  comprehensive  re\'iew  of 
this  sx-stem  the  New  Expanded  Metal  Company 
remind  us  that  Jean  Monier,  a  gardener  U\ing  in 
the  neighbourhood  of  Paris,  is  generally  gi\-en 
credit  for  the  invention,  in  1876,  of  the  system  of 
const ructicm  which,  for  five-and- twenty  years, 
has  l>een  called  by  his  name,  although  Francois 
Coifjnet.  01  Paris,  had  taken  out  Letter?  Patent 
in  i.yA^i;  on  a  combination  of  iron  and  concrete. 
ar.d  a  b'jildir.^  had  h^tr-n  constructed  by  W.  E 
War'L  in  1S75.  near  Port  Chester.  New  York- 
in  which  "  not  only  all  the  external  and  internal 
walls,  cornices,  and  touers  were  constructed 
oi  beton  (concrete),  but  all  of  the  beams  and 
roofs  were  exclusively  made  of  beton,  reinforced 
with  light  iron  beams  and  rods." 

In  1876  Monier  needed  some  laree  pots  in 
which  to  plant  orange  trees,  and  he  conceived 
the  idea  of  using  concrete  with  wire  netting 
embedded  in  it  to  give  strength.  He  received  a 
diploma  at  the  Paris  Exposition  of  187S.  and. 
finding    that    lus    invention    co\-ered    a    much 
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larger  field  than  he  had  supposed,  trcmght 
the  matter  to  the  attention  01  engineers  and 
capitalists,  with  the  result  that,  in  a  com- 
paratively short  time,  many  tanks,  widges. 
sewers,  and  the  like  were  built  on  his  s\^tem 
in  France.  Germany,  and  Austria-  It  was  orJy 
a  step  from  this  to  the  construction  of  nre- 
prooi  doors.  large  numi>ers  o:  which  have 
since  been  built  in  Euro};»e. 

It  is  claimed  that  by  this  combination 
an  ideal  construction  is  produced  which  is 
capable  of  wide  application.  The  use  ol 
expanded  metal  ensures  that  the  steel  is  well 
deployed  in  the  slab,  for  notwithstanding  its 
mesh  form  it  is  still  remains  a  solid  sheet. 

The  usual  t\-pe  o:  expanded  steel  for 
armoured  concrete  construction  is  that  known 
as  3-in.  mesh.  This  mesh  measures  3  in. 
by  S  in.  from  centre  to  centre  ol  intersectionSs 
and.  obviously,  each  intersection  is  twice  the 
sectional  area  of  its  strand.  As  the  metal  is 
stronger  when  the  sheets  are  laid  with  the 
long  way  of  the  meshes  from  support  to  support* 
it  is  generally  used  in  that  manner. 

In  practical  working  of  this  form  of  con* 
struction.  alter  the  temporar\'  centring  has 
l:»een  erected,  the  expanded  steel  is  laid  im- 
mediately upon  it.  with  not  less  than  ooe  mesh 
lap  in  each  direction  where  the  sheets  join. 
The  concret-:'  is  then  placed  upc>n  the  steel  and 
is  thoroughly  well  scraj-^ed.  spaded  and  tunped 
down  into  the  meshes  to  ensure  the  metal 
being  completely  embedded,  and  the  meshes 
entirely  filled.  This  action  hfts  the  e3qnnded 
steel  into  its  ideal  position.  \iz„  about  |in. 
from  the  face  of  the  concrete. 

If  the  concrete  is  to  be  faced,  with  sand  and 
cement,  or  granolithic  finish,  the  facing  is 
applied  while  the  concrete  is  green,  but  if  this 
cannot  Ve  done,  and  the  facing  has  to  be  applied 
after  the  concrete  has  gone  off,  the  latter  is 
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well  swept  and  freed  from  dust,  wetted  with 
clean  w^ater,  and^  if  necessary,  sprinkled  with 
dry  cement  to  ensure  the  facing  taking 
properly  to  the  concrete. 

The  concrete  is  turned  three  times  dry,  and 
three  times  after  water  has  been  added,  and 
should  be  composed  of  4  parts  of  approved 
aggregate,  say  cHnker,  brick,  slag,  stone,  granite, 
etc.,  broken  to  pass  a  J  in.  mesh  sieve,  and  having 
about  30  per  cent,  of  fine  stuff  in  its  measure, 
to  one  part  of  best  Portland  cement.  Of 
course,  these  proportions  are  varied  to  meet 
various  requirements. 

The  temporary  centring  is  allowed  to 
remain  in  position  for  from  ro  to  15  days 
according  to  the  class  of  work,  w^eather,  etc.. 


and  is  hme-wliited,  w^ashed  with  soap  water, 
or  covered  with  oiled  paper,  to  prevent  the 
concrete  adhering  to  it. 

The  illustrations  on  pages  616  and  626  show  the 
application  of  this  system  to  dock  work  at 
Hunter's  Point,  CaU  The  plans  were  prepared  for 
the  San  Francisco  Dry  Dock  Company  In  the 
constmction  of  this  dock  the  entire  chamber 
has  been  concrete-lined  and  reinforced  with 
expanded  steel,  except  for  the  sides  of  the 
approach,  seat  for  the  caisson  and  the  apron 
arch,  which  are  of  cut  granite  masonry.  The 
illustration  on  page  626  show^  a  small  section 
of  the  side  of  the  dock,  and  indicates  the  manner 
in  which  the  expanded  steel  was  used  to  lx)nd 
the    concrete   sides.     It   should    be   mentioned 
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that  between  the  concrete  lining  and  the  rock 
stiriace,  a  thorough  coating  ol  damp  proofing 
was  used. 

One  of  the  most  interesting  combinations « 
fnmi  an  engineering  standpoint,  which  has  been 
accomplished  in  steel-armoured  concrete  con- 
struction is  shown  in  the  accompanying 
illustrations  ol  a  wh^  pit,  including  an 
inlet  arch,  flume  door,  generator  floors  and  tail 
race.  The  sectional  illustration  shows  th 
general    form    of    the   work.     The  wheel  pit  i-^ 


13  ft.  in  diameter,  the  inlet  arch  being  8  ft,  in 
diameter.  The  tail  race  is  a  comparatively 
shallow  conduit  15  ft,  in  width,  and  is  covered 
by  a  segment  arch  formed  of  concrete  and 
expanded  steel.  The  photo  reproduced  on 
page  627  shows  the  wheel  pit  in  course  of  con- 
struction. T.iis  system  has  also  been  succef»s- 
fully  employed  for  tireproot  floors,  foundationss^ 
reservoir  work,  factory  construction,  bridges. 
tanks,     conduits    and     manv    other 
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THE   UGANDA   RAILWAY. 

Bv  J.   D.    K    Levland* 
(Continui'd  from  page  57Q  ami  concluded) 


[OUR  classes  of  engines  were 
used,  namely,  A  and  E  class 
engines,  which  were  small 
and  light,  and  used  for 
shunting  and  stores  work  ;  N 
class,  used  for  construction 
and  railhead  purposes  ;  and  F  class,  which 
have  been  specially  constructed  for  the  rail- 
way, and  are  very  powerful.  The  A,  E,  and 
N  classes  were  second-hand  engines  purchased 
from  India.  The  total  weight  of  engine  and 
tender  in  A  class  is  17  tons,  in  E  class  28*5 
tons,  in  N  class  36  tons,  and  in  F  class  50'! 
tons. 

FLATC-LAVIilQ 

The  rate  of  plate-laying  varied  a  great  deaU 
The  plate  "laying  gangs,  when  not  hindered  by 
heav'y  work,  and  when  sufficient  material 
could  be  brought  up,  were  quite  capable  of 
doing  one  mile  per  day,  and  often  did  nearly 
one-and-a-lialf  miles.  The  first  party  of  coolies 
arrived  from  India  in  January,  1896,  and  in 
August  of  that  year  the  Macupa  temporary 
bridge  from  the  island  was  completed,  and 
plate-laying  began  on  the  mainland  on  August 
5th,  1896. 

The  progress  of  plate-laying  is  calculated  from 
this  place  and  date. 

On  March  31st,  1897,  railhead  had  reached    40 

^1898,  „  .,  139 

1809,  -  "  279 

1900,  „  ..  362 

1901,  ,.  ,.  483 
On  Dec.  20th    1901,             ,.             .»  584 

Mile  584  is  the  terminus  of  the  hne  at  Port 
Florence.  The  average  amount  of  plate-laying 
done  in  twelve  months  was  about  106  miles. 
The  temporary  bridges  were  mostly  trestle 
bridges. 


ItOPB     IMOUNC. 

The  work  on  the  permanent  Mne  for  the 
descent  of  the  escarpment  into  the  Rift  was 
very  hea\^,  including  several  viaducts,  and 
it  was  found  necessary^  to  construct  at  great 
cost  a  temporary  rope  incUne,  by  which  per- 
manent way  material  could  be  lowered,  pending 
the  completion  of  the  work  on  the  Uganda 
line.  In  the  House  of  Commons  it  was  remarked 
that  this  rope  incline  was  a  great  waste  of  money , 
and  it  was  asked  why  it  was  built.  Lord  Cran- 
bome,  in  replying,  said  that,  by  building  the 
inchne,  we  had  reached  the  shores  of  the  Lake 
at  least  twelve  months  earlier  tha;i  we  otherwise 
should  have  done  ;  and  that  the  railway  was 
hurried  on  because  t\vo  other  Powers  were 
competing  with  Great  Britain  for  the  possession 
of  Uganda. 

There  were  really  tour  inclines,  the  total 
length  of  which  was  6,040  ft.,  and  the  total 
descent  1,522  ft.  The  top  incline  was  1,570  ft. 
long,  and  fell  221  ft.,  and  the  steepest  gradient 
w^as  I  in  7.  The  second  incline  \vas  1,150  ft. 
long,  and  fell  445  ft.,  the  steepest  gradient 
being  i  in  2*15.*  Tlie  third  incline  was  1,560  ft. 
long,  and  fell  695  ft.,  and  the  steepest  gradient 
was  I  in  2.  The  bottom  inchne  was  1,760  ft.  long, 
and  fell  161  ft.,  the  greatest  gradient  being 
I  in  6.  Wagons  could  run  down  inchnes  i  and  4 
on  their  own  wheels,  but  there  were  special 
carriers  on  inclines  2  and  3.  An  average  of  four 
wagons  could  go  up  and  four  down  the  inclines 
per  hour. 

TRADK    AMD    INDUSTRY    OF    THE    COUNTRY* 

The  traffic  consists  mostly  of  merchandise 
exports,  and  imports,  protectorate  stores,  live 
stock  and  passengers.  The  following  are  the 
chief  commodities  under  the  head  of 
merchandise :    ivory,   grain  and   pulse,     sugar, 
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(1)  Cutting  at  iMile  525,  near  Fort  Ternati, 
(2)  View  of  teinrK>r.Try  rope  incline  showing  carrier  rearing  pit. 
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(Iral  ol  houvy  tropical  rain  which  stopped  all 
work.  Thirdly,  ho  took  the  price  of  stores  from 
ICnglunil  to  be  the  some  as  in  previous  years, 
Imt  the  rise  in  price  of  coal  upset  all  cal- 
cuhitlonH  in  this  respect,  and  could  not  possibly 
have  been  foreseen.  Fourthly,  he  was  unable 
u>  foresee  certain  additional  works,  the  pd- 
visftbility  of  them  not  bechming  apparent  until 
some  time  after  the  estimate  was  sanctioned. 
The  under-estinuite  in  the  case  of  the  Uganda 
Railway  was  woX  comparable  with  that  in  the 
case  of  the  Manchester  Ship  Canal,  and  works 
of  this  kiitd  .lie  generally  undcr-estimatinl, 

•TAPP. 

Theon^incciiniistatYof  the  line  was  a^  follows  : 
one  chief  enjiiitcer.  one  chief  assistant  engineer, 
o!\e  chiet  \h\»nj;htsman.  one  assistant  draughts- 
u>an»  t  wo  sn| HM  inteiulents ot  works,  seven  district 
cjv^*i\iuHMS.  twenty-thiw  assistant  engineers. 
oi\e  Kvomoli\Y  su|HM*intendent.  three  assistant 
Kvon\oi\\v     suixMiniendents,    one     workshop 

Finally,  it  should  l>o  n>marked  that  the 
I  gauvla  Railway  has  not  in  any  way  brushed  off 
I  he  piouuvsque  olunn  or  wiUlnejis  of  the  countr\\ 
>nH  K^s  ot  the  j^^ple  thrv^ugh  whos^^  country 
\  5  iMssess  1 1  is  not .  ewn  now.  a t  aJl  ;si  humorous 
c\a^:^vauon  lo  say  that  the  waj^vie  lamlscape^ 
\x>wind  The  trawHer  of  that  s^^ries  of  pictunwi 
\*>  '^  ^^«vh  ^'  entuK\l  ^*  I'^hist^vrio  Peoj>s,'*  On 
!he  5>latUNVw<  nakexl  s,^va^e<.  earning  eUhorate 
^\nu;v,ev*t^.  ^^ttt'U  r.v^?u<hn^  oid  '•ainiv^ts  in  the 
N,;:s  cut  ^r,  ^Vxr  ^as^^.  :>«>rr  aiixi^nn  with  gvxxi- 
r.AVav^v,    v'v,:u^:y    a:     the    uncanny    objects 

W    as\v.:v,xNArAVAs    .:>,:<tratxv!::s    ar\^  rfjvrv^ 
^H.^^v,  H  tiv  .N^^utVv-^x  o:  the  F.vrx^-i*:*  OS^cx^ 

SHIPBUILDING  NOT1ES 

\,>.r.>iAr-  ^.%*^  'VVrvi  j^jjh^j.'JjXX-i.  >.m  ■»•.:.  tij«  lii? 
'..v'*--^-  '  i-^  ■  \  •.*.-.  V  AD.-,  w-  .'i;  ':>»,'  'y,'it\:'**':Tii  .te^fr- 
x./,  .X     »-.i.       UM.t' :.  ,  ■%'■    .'..     :*.:  .:        rir<j#,-.:r.   ^r  r:. 


topgallant  forecastle.  The  hull  is  built  with  deep- 
frame^  cellular  double  botj^om,  and  large  aft  peak 
ballast  -tank,  six  steam  winq^es,  steam  steering  gear 
amidships,  hand  screw  gear  aft,  patent  direct  steanx 
windlass,  large  patent  donkey  boiler,  shifting  boards 
throughout,  stockless  anchors,  telescopic  masts  with 
fore  and  aft  rig.  and  all  requirements  for  a  first-class 
cargo  steamer.  The  ship  and  machinery  have  been 
built  under  the  superintendence  of  Mr.  C.  P.  Sanderson 
on  behalf  of  the  owners. 

The  s.s.  Aufjusta,  built  by  Messrs..  W.  Dobson  and 
Co..  of  Low  Walker-on-T>Tie,  to  the  order  of  Mr. 
F.  A.  Gron,  of  Sandefjord,  Noru'ay,  left  the  Tyne  last 
week,  for  her  official  trial  trip,  after  which  she  sailed 
on  hor  maiden  voyage.  The  vessel,  which  has  been 
built  to  highest  class  Norwegian  Veritas,  is  of  the 
following  dimensions  :  length  between  perpendiculars ; 
338  ft.  :  breadth,  48  ft.  ;  depth  moulded.  2S  ft.  :  and 
has  a  dead-weight  carr>nng  capacity  of  about  6.000  tons. 
She  is  of  the  t^-pe  of  vessel  of  single  deck  class.  i*ith 
ixx>p.  bridge,  and  forecastle,  and  has  been  speciaUy 
constructed  for  the  OA\Tier*s  iron  ore* trade,  between 
N\vway  and  Rotterdam,  with  large  deep  tank  for 
water  ballast  fitted  amidships.  Nine  laz)^  steam 
winches  are  provided  for  dealing  with  the  carigo. 
The  propelling  machinery',  which  has  been  coa 
structed  by  the  North- Eastern  Marine  Engnieerisf: 
Company.  Ltd..  at  their  XorthumberUnd  E&cine 
Works,  \Valbend-oti-T\-ne.  consists  of  a  set  of  their 
latest  type  of  triple  expanskm  surface  ooodsasmx 
et^sines.  having  cytinders  24  in..  iK>in..  and  r>?  ic- 
>*ith  45  in.  stroke,  steam  beinc  supplaevi  by  three  iai^ 
steel  Nailers  ^>Mrktag  at  a  pressure  of  :  5o  IK  per  siqssre 
inch.  .\  £Oi>d  sp^ed  >K'a5  maintained  <n  the  tnai  r=: 
an^i  the  engines  worked  without  the  slafhiea  har.i*-. 
There  wer?  sumesror.s  >-issior5  pRsent  tiSorai^  li. 
nsr,.  :nc''*2i3s«: ih-e  o*wa<r.  Mr.  P.  A-  GmL  Mr.  W.  J. 
Jc^bcir.j:  J^u  Cart.  Christecsen.  voder  v^oar  snper 
yiyic^z:  :rjf  v«s»ci  aai  e3if3>»  have  been  baah-  Itr.  H. 
lV'>i!Cc  *=!."»  Mr.  \V.  DobsoQ.  vc^nsBttntt^  the  ffrrrr 
Iv^ijierf    Ar^d  Mr.  J.  IXacliiJ:.  lepucseaitiiiuE:  1^  flocm:- 

*^:    MftftsTs     C>x-iraiie  ai&i    Scuts;.    5fti^>i&iiu]i6aSk    ^taty 
A     r.i-:ii>.^nie:y-ra>iftj*c    scwil    «r«Br      aariskir     -rut 
rc^Tk'.rju    OTEKCtfSKtas    >«i;c     :j5  Ift.    'fr'  31l  iy  jm   x.. 
rv     ::  ::.    f  jl    uifTCi    'X    licfll.       1^    wimul     tat* 
>;Tr.    >iii::    :."    Ibu    ar3fl:    cc     ^AfSHOL    TElhr    UrSramsiir 

?i".>.       .Vr-T.-£t:ry     iai   3*    riec:^   want  tklsL  jinw-smj. 
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PROFESSOR   JOHN  OLIVER  ARNOLD, 

PROFESSOR     JOIiN      OLIVER      ARNOLD     was  for  his  researches  on  the  influence  of  carlxin  on  iron, 

boru    in     1858.     He   was      educated     at      King  1*he    Institution    of    Engineers    and    Shipbyildcrs    in 

Edward's     Grammar     School     Birmingham,     and    on  Scotland   awarde^l    him    in    1898    a   premium    for   his 

the  conclusion   of   liis   studies    there  he   was  enrolled  lecture  on    the  internal    architecture   of  metals,   and 

as  a  cadel  on  H.M,S.  Conway,  and  subsequently  joined  quite  recently  the  Iron  and  Steel  Inslitutc  conferred 

the   Royal   Naval   Reserve   as   a   midshipman.      When  upon  him  the  Bessemer  Gold  Medal. 


he  reached  the  age  of 
twenty  he  went  to 
Sheffield  and  entered  the 
Engineering  Department 
of  the  Sliehi*^ld  Steel 
and  Iron  Works,  where, 
after  he  had  gainctl 
experience  m  the  iabo- 
rator>'^  and  testing  de- 
par  im  en  ts  lie  became 
the  firm  s  chief  chemist 
and  test  master.  His 
next  appointment  \^^s 
at  tne  Farnley  Iron- 
works* Leeds.  This  was 
followed  by  two  years 
as  chemist  and  mauagei 
of  the  Spanish  Steel 
Works,  ShelTield.  in 
which  city  he  also  prac- 
tised as  a  consulting 
metallurgist  and  chemist 
In  18S7  the  Institu- 
tion of  Civil  Engineers 
awarded  him  the  Telford 
Premium  for  his  paper 
on  the  influence  of 
chemical  composition  on 


Ph&to  by  Elliott  and  Fty, 

PROFESSOR    JOHN    OLlVKR    ARNOLD, 


During  the  last  tv^o 
yt^ars  Professor  Arnold 
has  been  engaged  in 
reorganising  the  steel 
and  iron  laboratory  at 
the  Sheffield  University 
College,  which  promises 
to  be  one  of  the  finest 
equipp^tl  institutions  of 
its  kind.  It  will  con- 
tain a  fulLsized  ex- 
I^eri mental  plant  which 
will  serve  to  demonstrate 
the  three  standard 
methods  of  steel  manu- 
facture  —  crucible. 
Siemens  and  Bessemer, 
The  scale  upon  wluch 
instrilction  has  already 
commenced  in  this  labo- 
rator>'  is  exemplified  by 
the  fart  that  during 
the  current  session  about 
foity  tons  of  iroii  cast 
ings  have  been  made 
Xrom  the  new  experi 
mental  40-in.  cupola. 
The       motive       power 


steel    tyres.      Two    years    later    he     was     appointed  throughout    is   electricity ;  and  the  foundry  is  spanned 

to   his   present    position    as     Professor  of  Metallurgy  by  a  4- ton  traveUing  crane, 

at     the      University     College     of      Sheffield,      which  Professor     Arnold     is     one    of     the    three     techno- 

was      then       known      as      the      Sheffield      Technical  legists     appointed  as  special  lecturers   to  the  British 

School.      In     1895     he     was     again     awarded      the  Association    during    the    forthcoming  visit  ito   South 

Telford    Premium,    and,    in   addition,   a    gold    medal  Africa. 
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miBAT    MIITAIN. 

HE  month  of  March  has  been  a  very 
quiet  one  so  far  as  launches  are 
concerned,  only  the  destroyer  \i£k 
and  two  submarines,  AS  and  Ag, 
having  taken  the  water  to  date, 
all  these  on  the  7th  of  the  mont'.i. 
But  in  trials  there  has  been  much 
more  doinf<,  and  apart  from  the  Coman-on,  to  which 
reference  was  made  last  week,  the  Devonshire,  Seiv 
Zealand,  an<l  Pathfinder  have  all  entered  upon  the  trial 
stage.  The  iJeiousfiire  at  her  one-fifth  i>ower  trial 
made  13*07  knots,  with  4.533  h.p.,  and  a  coal  con- 
sumption approximating  to  2  lb.  per  i.h.p.  per  hour. 

Lord  Brassey.  'in  a  paper  read  before  the  Institution 
of  Civil  Engineers  last  week  pleaded  for  the  construction 
for  the  British  navy  of  more  vessels  of  small  displace, 
ment,  vessels  of  from  lo.orjo  to  I2,coo  tens  burthen 
as  heavily  armefl  and  protected  a9  the  larger  vessels 
we  arc  now  building,  but  with  less  speed  and  smaller 
coal  capacity.  He  i>ointe<l  to  the  movement  in  this 
direction  in  the  navies  of  France  and  Italy,  and  held 
that  what  those  countries  considered  advisable  could 
not  be  wholly  disregarded  b}- British  naval  administrators, 
and  no  naval  country  was  so  wealthy  as  to  make  un- 
limited appropriations  to  new  construction. 
FRANCB. 

Reports  have  been  appearing  in  the  papers  to  the 
effect  that  France  has  determined  to  abandon  the 
construction  of  submarines  and  to  build  only  sub- 
mersibles  for  the  future,  but  the  reports  are  somewhat 
premature.  It  is  true  that  the  submarine  Z  has  been 
found  in  comparative  trials  with  the  submersible 
Ah'tettc  to  be  a  very  inferior  type  of  vessel,  but  this  is 
considered  to  be  mainly  due  to  the  faulty  design  of 
the  Z,  and  the  opinion  of  French  experts  that  the 
submarine  can  be  largely  utilised  for  defensive  purposes, 
the  submersible  for  offensive  puiposes  is  by  no  means 
changed,  nor  is  there  any  intention  of  unifying  the 
two  tyi>es.  What  is  proposed  is  that  the  displacement 
of  the  submersible  classes  should  be  increased  to 
400  tons,  and  that  of  the  submarine  designs  to  100 
tons. 


cruisers,  the  V.  Ersatz  Alexandrine  and  Ersaif  Meteor. 
These  last-named   vessels   are   building  at   the   We 
Yard,  at  Kiel,  and  at  Dantzic  respectively. 


Several  more  vessels  are  expected  to  take  the  water 
from  the  German  yards  this  year,  although  a  large 
number  were  got  oflf  the  stocks  in  1904.  The  principal 
vessels  will  be  the  battleships  O  (building  at  Stettin), 
and  P  (building  at  Wilhelmshaven),  the  armoured 
cruiser  C   (building  at  Bremen),  and   three  protected 


UNITED    STAT 

The  statistical  data  pubUshed  on  the  subject  of  the 
construction    of    the    battleship    Louisana    and    Con- 
necticut   make    ver\'    interesting    reading.     These    two 
vessels  are  building,  it  will  be  remembered,  at  a  private 
yard     (the     Newport     News  Company),  and    a    public 
establishment     (the     New     York     Navy    Yard).     The 
results  of  the  investigations  held  into  the  comparative 
rates  of  progress  made  by  the  two  vessels  show  that 
whereas    the    private    company    has    not    made    any 
special   effort,    and   work   on    the   Louisana   has   been 
performed  in  the  regular  ^^-ay  and  under  normal  con- 
ditions, the  Navy  Yard  has  had  to  put  forth  unusual 
effort   and   energy   to  maintain    the  requisite  rate  of 
progress.     The  reasons  for  this  are  mainly  industrial, 
it  being  held  that  higher  rates  of  wages  are  paid  at 
the  Na^'y  Yard  than  by  private  companies  in  Greater 
New    York     and    elsewhere,  and    the    rates    of    the 
latter,  average     higher     than     companies    elsewhere. 
Employment   the   year   around   is   steadier   and  more 
secure    than    in    private    3rards.     The    higher   wages, 
shorter  hours  and  steady  employment  attract  the  best 
grade  of  workmen  to  the  Navy  Yard,  where  a  tacit 
recognition  of  an  asserted  economic  theory  prevails, 
that  the  best   workmen   cannot   be   induced   to   work 
extra    hard    without    larger   pay    than    the  average. 
The     following     reasons     are       also       stated :  The 
expectation  or  beUef  that  if  the  Connecticut  was  bnilt 
in    record    time    the    building    of   another    battleship 
would    be   given    the   Brooklyn    Navy   Yard ;     a  zeal 
generated  by  the  general    challenge    of    the  country 
to  the  Navy  Yard  workmen  to  make  good  their  claims  in 
this  test ;    prompt  discharge  for  inefficiency  ;   dismissal 
of  workmen  who  could  not  or  would  not  come  np  to  a 
required  standard  of  output  in  quantity  and  quality  ; 
no   restriction   of   output    individually  or  collectively  ; 
loafing,  soldiering   or  "  marking  time  "   not  tolerated  ; 
workmen    required    to   begin   work    the   moment    the 
whistle    blows,    and    to    continue    working    until    the 
moment    the   whistle   blows   at   quitting  time ;     strict 
technical  and  exacting  supervision  of  a  high  order  ol 
skill  and  experience  ;     a  desire  on  the  part  of  naval 
constructors  and  workmen   to  remove  an  impression 
of  inefficiency  growing  out  of  former  Navy  Yard  con- 
struction of  war  vessels,  before  civil  service  regulatioiis 
controlled  emplojinent  there. 
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'npHE  machine  illustrated  on  this  and  the 
tollowing  pages  is  the  latest  douhle- 
horing  mill  constructed  by  Messrs.  Webster 
and  Bennett,  of  Coventry.  It  weighs  5  tons 
13  cut,,  and  has  been  designed  to  occupy  a 
minimum  of  space.  The  advantages  of  an 
arrangement  which  enables  one  man  to  keep 
two  tools  working  to  their  fidl  extent  are  of 
course  obvious.  The  machine  can  be  used 
for  work  up  to  30  in.  diameter  by  18  in.  deep. 
The  accompanying  line  drawings  illustrate 
the  more  interesting  points  in  construction,  and 
the  firm^s  explanatory  notes  upon  these  are 
given   below. 

The  driving  cone  pulleys  are  at  the  back, 
and'  their  axes  are 
parallel  to  the  great- 
est length  of  the 
machine,  thus  en- 
abling the  mill  to 
be  fixed  in  line  with 
the  main  shop  shaft- 
ing, instead  of  at 
right  angles  to  it, 
as  is  sometimes 
necessary.  The 
driving  gear  is 
mounted  inside  the 
liase.  and  works  in 
either  single  or  treble 
ratio,  thus  gi\Hng 
power  for  heavy 
cutting.  The  change 
of  gear  is  made  by 
handles  at  the  front, 
which  control  fric- 
tion clutches  of  the 
toggle  e  X  pa  n  ded  ri  ng 
type,  by  means  of 
which  the  si)eed  of 
the     heavv     tables 


may  be  changed  instantly  and  without  shock- 
This  change,  together  with  two  speeds  on  each 
countershaft,  gives  four  speeds  of  table  without 
shifting  the  cone  belt. 

Fig.  2  shows  section  of  the  spindle  and  bearing, 
A  large  spur  gear  is  secured  to  the  underside 
of  the  face-plate  or  chuck.  This  form  of  gear, 
which  is  30  in.  diameter,  and  is  driven  by  a 
pinion,  is  preferred  to  bevel  driving,  as  there 
is  with  it  no  tendency  to  lift  the  spindle. 
The  pressure  ring  is  directly  under  the  spur 
gear,  and  runs  in  oil.  This  ring  is  supported 
by  a  column  of  metal  carried  straight  from  the 
f^oor  line,  and  imparts  a  degree  of  solidity 
which  is  specially  valuable  w^hen  dealing  with 


r^    -^ 
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FIG.    2.      SECTION  OF  SPINDLE  AND  BEARING. 


FIG.   3.     AUTOMATIC  TRIP   MOTION. 


heavy  work.  The  spindle  ' 
itself  has  therefore  to 
take  the  side  thrust 
only.  It  is  bolted  directly 
to  the  face-plate,  and 
runs  in  a  long  conical 
bush  B,  which  may  be 
adjusted  by  nuts  top  and 
bottom.  The  oil  reser- 
voirs can  be  filled  without 
disturbing  any  work  or 
fixtures  on  the  face-plate. 
The  cuttings  fall  through 
the  spindle.  Bushes  for 
boring  bars  may  be 
inserted  in  the  face- 
plate. 

The  feed  motion  (fig.  4) 
is  driven  by  a  three- 
speed  cone  pulley.  A 
quick  movement  by 
means  of  a  hand  lever  C 
is  provided  for  use  when 
changing  from  roughing 
to  finishing,  and  saves 
the  necessity  of  shifting 
the  belt  when  the  most 
suitable  speed  has  been 
fixed  upon.  This  simple 
arrangement  is  preferred 
by  many  users  to  more 
complicated  gears  giving 
a  long  range  of  feeds. 

The  vertical  feed  shaft 
at  the  back  of  the  cross 
sUde  is  capable  of  being 
driven  slowly  when  a 
cutting  feed  is  required, 
and  quickly  when  the 
slides  are  to  be  returned 
or  advanced.  The  cutting 
feed  is  driven  by  the  cone 
pulley,  and  worm  gear  D. 
The  power   quick  return 
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FIG. 


FEED  GEAR. 


is  driven  by  the  pulley  E,  which  is  belted 
directly  to  the  countershaft,  and  runs  at  a 
constant  speed.  The  clutch  which  controls 
this  motion  is  operated  by  a  hand  lever.  The 
direction  of  the  travel  of  the  slides  is  reversed 
at  will  by  means  of  the  bevel  wheel  and  pinion 
seen  at  the  top  of  the  section.  The  motion  is 
delivered  to  the  gearing  at  the  end  of  the  cross 
slide  by  the  pinion  at  the  end  of  the  bevel 
wheel  shaft.  This  motion,  it  may  be  remarked, 
is  a  patented  feature  of  the  machine. 

Fig.   3   shows   the  automatic    trip    motion. 
The  trip  dogs  F  are  carried  by  worm  wheels, 


whose  movements  always  bear  a  fixed  relation 
to  the  tool.  At  the  termination  of  the  cut 
the  dogs  strike  the  lever  G,  which  withdraws 
the  clutch  from  the  feed  gear.  This  sliding 
clutch  H  is  double-ended ;  the  teeth  on  the 
one  end  engage  with  the  feed  gear,  and  those 
on  the  other  end  with  the  crank  handle.  The 
whole  clutch,  however,  is  not  long  enough  to 
engage  both  ends  at  once.  By  this  means  the 
crank  handle  always  hangs  stationary  when  the 
automatic  feed  or  the  power  quick  return  is  in 
action,  thus  saving  any  risk  of  accident  if  the 
operator  neglects  to  remove  the  crank.    The 
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dials  on  the  worm  wheds  are  indicated,  each 
division  representing  ^in.  movement  of  the 
tooL  This  is  very  useful  when  setting  up. 
The  vertical  slides  are  balanced  and  mounted 
on  swivels  for  taper  work.  The  turrets  arc 
pentagonal,  the  flat  faces  being  drilled  and 
tapped  to  secure  tool-holders  when  required. 
The  large  holes  are  bored  and  the  flat  faces 
milled  in  position  when  the  machine  is  under 
test.  This  ensures  their  accuracy.  Hardened 
steel  division  plates  are  fixed  to  the  backs  of 
the  turrets,  but  the  latter  should  always  be 
clamped  by  the  bolt  through  the  centre  before 
cutting. 

United  States  Parcel  Post. 

Those  ^^ho  are  frequently  called  upon  to  send  parcels 
to  the  Lnited  States  vnW  ncte  with  interest  that  the 
new  official  parcel  post  between  that  country  and  our 
own  comes  into  force  on  April  ist.  The  limit  of  weight 
for  parcels  from  tne  United  Kingdom  will  be  4  lb.  6  oz.. 
and  the  postage  will  be  2s.  for  each  parcel.  There 
will  be  no  non-postal  charges  apart  from  Customs 
duty.  The  insurance  system  wiU  not  apply  to  parcels 
r-ent  by  the  new  service.  This  official  service  will, 
however,  be  carried  on  concurrently  with  the  semi- 
official service  at  present  maintained  througn  the 
agency  of  the  American  Express  Company,  by  which 
parcels  can  be  sent  up  to  11  lb.  in  weight,  and  can  be 
insurer!  for  any  value  up  to  ;^I20. 

Tube  Scheme  Deferred. 

The  Hammersmith,  City,  and  North-East  London 
Railway  Bill  was  recently  before  the  House  of  Com- 
mons Committee  on  Standing  Orders,  the  pro- 
posal being  to  construct  an  electrical  tube  line  from 
Hammersmith  to  the  City,  whence  branches  would 
communicate  with  Palmer's  Green  and  Walthamstow. 
The  estimated  cost  of  the  line,  about  twenty  miles  in 
length,  was  ;f6,ooo,ooo.  The  Examiner  of  Standing 
Order  Proofs  reported  instances  in  which  there  had 
been  non-compliance  with  standing  orders.  The  pro- 
moters appealed  for  a  dispensation,  but  the  committee, 
after  deliberation,  decided  not  to  recommend  that  the 
standing  orders  should  be  dispensed  with.  The  effect 
of  this  decision  is  that  the  Bill  will  not  proceed  during 
the  present  Session  of  Parliament. 

A  correspondent  seeks  information  as  to  method 
of  calculating  ratios  obtainable  in  epicyclic  gearing 
for  change  speed  gear  on  motor-cars. 


Compariaoii  in  Tramway    and   Light  Bailwaj 
Praetiee. 

The  annual  return  of  capital  and  traffic  for  1903-4 
shows  that,  as  compared  with  the  >'car  1878,  the  length 
of  line  has  increased  from  269  miles  to  i  .840  mfles  in 
1903-4  ;  the  capital  expenditure  from  ^.207,350  to 
jf46,45 1.444  ;  the  number  of  passcngMS  carried  from 
146,000,000  to  1,799,000,000;  and  the  net  receipts 
from  ^230,956  to  £2.912,110. 

A  few  of  the  ratios  and  percfentages  derived  from  the 
prfesent  return  are  given  in  the  following  table,  which 
relates  to  an  electric  period,  as  compared  with  1898 
(maximum  steam  period),  and  i><79  (an  almost  wholly 
horse  period)  : — 


19c  5-4- 

189K. 

i«79. 

_ 

Eicctnc 

Slcam 

Horse 

Pta-iod. 

Period. 

Period. 

Capital  expenditure  per  mile  of  single 

track  open  :— 

Lines  and  works    

£-n.78o 

£7.770 

£7.840 

All  items      

;^l6,Ol8 

£10,469 

£9.877 

Perctntage  of  net  receipts  to  capital 

outlay 

6-27 

638 

3^ 

Percentage  of  working  expenditure 

to  gcYMs  receipts        

66-1  ^ 

76-.J3 

83*81 

Passengers  carried  per  mUe  of  route 

open      

977.951 

806.703 

469.641 

Passengers  carried  per  car  m  ile 

9»3 

94» 

r-n 

Average  fare  per  passenger 

I- 1  id. 

i-23d. 

i-84d. 

Amount  paid  in  relief  of  rates  out  of 

profits  of  ondertakings  worked  by 

(Not 

^'is^^r. 

local  aothoritics        

£207087 

given) 

plicabk) 

Soeiety  of  Engineers. 

The  annual  report  of  the  Council  of  the  Society  of 
Engineers  for  1904 — the  jubilee  year  of  the  Society 
states  that  the  Society  has  materially  advanced  alike 
in  status,  finances,  and  membership.  On  December 
31st,  1904,  the  number  enrolled,  viz.,  550,  was  greater 
than  at  any  period  in  the  Society's  history.  This 
total  is  the  more  gratif>ing  as  the  losses  from  deaths 
resignation,  and  other  causes  during  the  year  amounted 
to  thirty.  The  number  of  members  and  associates 
elected  during  the  year  reached  the  satisfactory  total 
of  forty.  The  Council  report  that  Mrs.  Williams, 
who  died  on  December  2nd,  1904,  bequeathed  to  the 
Society  the  portrait  in  oils  of  her  late  husband,  Mr. 
Alfred  Williams,  one  of  the  founders  of  the  Society, 
who  for  forty  years  was  its  Honorar}^  Secretary  and 
Treasurer.  The  portrait  has  been  placed  in  the 
collection  of  portraits  of  Past -Presidents  in  the  Society's 
Offices,  as  requested  by  Mrs.  Williams  in  her  wilL 
The  Council  have  awarded  premiums  to  the  following 
authors  of  papers  :  Mr.  W.  Edward  Storey,  Presideiit's 
Gold  Medal ;  Mr.  R.  G.  AUanson-Winn,  Bessemer 
Premium  of  Books  ;  Mr.  A.  S.  E.  Ackermann,  Society's 
Premium  of  Books ;  Mr.  Frank  Latham,  Society's 
Premium  of  Books. 
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5TEAn  ENGINE  RESEARCH. 


AT  the  last  meeting  of  the  Institution  of  Mechanical 
Engineers  a  notable  paper  was  presented  by 
Professor  David  S.  Capper,  being  the  "  First  Report 
to  the  Steam  Engine  Research  Committee,"  and 
incorporating  the  results  of  experiments  extending 
over  six  years  on  jacketed  and  unjacketed  cylinders. 

A  special  engine  was  obtained  from  Messrs.  Marshall, 
Sons  and  Co.,  of  Gainsborough,  and  erected  in  the  En- 
gineering Laboratory  at  King's  College.  The  engine 
thus  obtained  is  a  horizontal  compound  engine.  The 
cylinders,  which  are  side  by  side,  are  6\  in.  and  iij  in. 
diameter,  by  14  in.  stroke,  and  the  connecting  rods 
drive  cranks  placed  at  right  angles.  The  arrangement 
of  the  engiije  and  connections  is  shown  in  fig.  i. 

Each  cylinder  is  separately  jacketed  on  the  barrels 
and  the  ends,  the  supply  and  drain  from  the  ends 
being  separate  from  that  for  the  barrel.  Each  cylinder 
is  fitted  with  a  Meyer  expansion  valve,  adjustable  by 
hand,  so  that  the  cut-off  can  be  separately  varied 
between  one-quarter  and  five-eighths  of  the  stroke. 
By  grid  valves  on  admission  and  exhaust  sides,  either 
cylinder  can  be  arranged  as  a  simple  engine,  and  by 
blocking  either  of  the  Meyer  plates  the  engine  can  be 
made  single-acting.  In  any  of  its  varied  adjustments 
the  engine  is  as  nearly  as  possible  an  ordinary  com- 
mercial engine. 

The  boiler  available  was  a  Davey-Paxman  semi- 
portable  locomotive  working  up  to  1 50  lb.  per  square 
inch  pressure,  and  capable  of  evaporating  about 
1 ,000  lb.  of  water  per  hour.  The  condenser  is  a  cylindrical 
copper  condenser  with  50  square  feet  of  cooling  surface, 
the    tubes    being   externally   cooled. 

•OHKMB  OF  KXPKIIIMKIiTa 
The  committee  decided  that  the  first  series  of  trials 
should  be  made  with  the  engine  arranged  as  a  single- 
cylinder  high-pressure  engine,  non-condensing  jacketed, 
the  second  series  being  a  repetition  of  the  first  series 
but  without  jackets.  Ater  a  careful  study  of  previous 
exp>eriments.  it  was  further  determined  that  the 
variables  should  be  temperature  and  speed  ;  cut-off, 
and  all  other  conditions  being  kept  constant.  Tem- 
peratures of  245  dcg.  F.,  280  dcg.  F.,  315  deg.  F., 
and  350  deg.  F.,  were  chosen,  so  as  to  give 
equal  intervals  between  successive  trials  of  the  series. 
These  temperatures  correspond  to  about  27,  49,  84. 
and  135  lb.  per  square  inch  absolute  respectively,  at 
the  engine  steam-chest.  The  chosen  speeds  were  50. 
100,  150,  200.  and  250  revolutions  per  minate,  corre- 
sponding to  piston  speeds  of  about  117,  334,  350,  467. 


and  584  ft.  per  minute  respectively.  For  reasons 
stated  in  the  paper,  it  was  not  iound  possible  to  adhere 
absolutely  to  these  speeds  and  temperatures. 

THK    LKAKAQK    PROBLKM. 

Attention  was  particularly  directed  to  the  question 
of  leakage  through  the  slide  valve,  or  piston,  to  the 
exhaust,  which,  of  course,  would  not  be  shown  on  the 
expansion  curve  of  the  indicator  diagram.  Messrs. 
Callendar  and  Nicholson  have  shown  that  such  leakage 
may  be  considerable,  and  in  the  present  trials  an 
attempt  has  been  made  to  measure,  anal>-se,  and  allow 
for  the  various  leakages  which  occur.  On  analysing 
the  results  of  experiments  in  this  connection,  it  is 
found  that  under  given  conditions  the  leakage  when 
the  barrel  of  the  cyUnder  was  warmed  by  the  jacket 
was  considerably  less  than  when  it  was  cold. 
And  it  is  shown  that  the  proper  correction  to 
employ  will  lie  that  obtained  with  the  cylinder  ends 
and  barrel  warmed. 

In  all  except  the  50  revolution  trials  there  is  a  distinct 
reduction  in  leakage  when  the  sliding  surfaces  are 
well  lubricated,  over  the  corresponding  leakage  with 
scant  lubrication.  This  effect  is  not,  however,  so 
constant  ot  so  large  as  to  warrant  any  definite  quan- 
titative analysis  of  the  results.  The  cases  in  which  soch 
a  reduction  was  observed  were,  however,  10  numerous 
in  individual  trials  as  to  definitely  prove  that  where 
the  oil  film  is  uniform  and  continuous  leakage  is  ap- 
preciably reduced.      The  curves  on    fig.   2  show  this 
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clearly,  although  the  redoctioa  diminishes  with  in- 
crease of  pressure.  It  is  interesting  to  note  on  the 
curve  for  the  well-lubricated  jacketed  trials  that  where 
in  one  instance  the  lubrication  failed  the  leakage  at 
once  runs  into  and  above  the  curve  for  scant  lubrication. 


OP  mmmmumm  upon  uuuouik. 

The  leakage,  as  would  be  anticipated,  rises  with  an 
increase  of  pressure  between  steam-chest  and  exhaust. 
Where  the  valve  is  stationary  in  mid-position  the 
leakage  increases  approximately  as  the  pressure. 
Where  the  engine  is  running,  however,  the  leakage 
does  not  increase  so  rapidly  as  the  pressure,  and  the 
higher  the  speed  the  larger  does  this  divergence  become. 
It  is  evident  that  this  bears  a  striking  resemblance 
to  the  laws  governing  condensation  and  re-evaporation 
on  the  cylinder  walls  of  steam  engines,  and  when  the 
amount  of  the  leakage  and  its  reduction  by  jacketing 
is  considered,  the  conclusion  arrived  at  by  Messrs. 
Callendar  and  Nicholson  is  irresistible,  that,  much  of 
the  leakage  must  be  in  the  form  of  moisture  condensed 
on  the  valve  face  and  re-evaporated  as  it  passes  over 
into  the  exhaust. 

As  bearing  upon  the  above  point  experiments  were 
made  to  determine  what  effect  wire-drawing,  and 
therefore  superheating  the  steam  previously  to  its 
entering  the  steam-chest,  has  upon  leakage,  and  a 
table  drawn  up  showing  a  reduction  of  about  25 
per  cent,  in  the  leakage  if  wire-drawing  to  the  extent 
indicated  in  the  table  be  resorted  to. 

There  is  considerably  less  leakage  when  the  engine 
and  therefore  the  valve  is  stationary  in  mid  position, 
but  when  the  valve  is  moving  there  is  appreciably  less 
total  leakage  per  hour  when  the  engine  is  making 
250  over  the  leakage  at  50  double  strokes  per  minute. 
The  leakage  is  consistently  less  at  the  high  speeds  than 
at  the  low,  where  the  cylinder  walls  are  jacKeted  and 
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FIG.   2.     CURVES  SHOWING  EFFECT  OF  LUBRICATION 
ON  LEAKAGE. 


the  snr&ices  lubricated.  This  may  partly  be  due  to  a 
more  pc^!fect  qntsading  of  the  oil  film  at  the  higher 
speeds,  or  it  may  be  due  to  the  reduced  time  allowed 
for  condensation  and  re-evaporation,  or  to  a  com- 
bination of  the  two.  This  cleariy  demonstrates  that 
leakage  was  not  in  the  present  instance  produced  by 
the  lifting  of  the  valve  in  working,  but  by  a  more  or 
less  steady  flow  of  moisture  or  steam  between  the  vahre 
and  slide-face.  The  persistent  and  considerable  diflerence 
between  the  leakage,  when  the  engine  is  still  with  the  valve 
in  mid-position  and  when  it  is  running,  points  strongly 
to  the  conclusion  that  the  amount  of  overlap  and  its 
variation  has  an  important  effect  upon  the  leakage. 

The  leakage  is  not  directly  proportional  to  the 
pressure  for  all  speeds,  and  there  is  reason  to  doubt 
whether  it  is  exactly  inversely  proportional  to  the 
overlap.  But  these  assumptions  are  sufficiently 
accurate  if  suitable  values  of  the  factor  are  introduced 
to  enable  an  approximate  correction  for  lealcage  to  be 
made  by  their  aid. 

PBROKNTAQK    OP     LBAKAQK. 

It  is  found  that  the  leaicage,  under  given  conditions 
of  pressure,  is  equal  to  a  maximum  of  20  |>er  cent, 
of  the  total  steam  used  down  to  a  minimum  of  4  p«- 
cent.     It  is  therefore  in  no  case  negUgible. 

The  leakage  through  the  piston  was  measured  by 
blocking  the  port  at  one  end  of  the  cylinder  and  run- 
ning the  engine  single-acting.  Cards  of  the  working 
and  blocked  ends  were  also  taken.  It  was  found  that  the 
piston  leak  was  independent  of  revolutions  per  minute, 
and  was  proportionate  to  the  admission  pressure  and 
area  of  indicator  diagram  on  the  working  side  oi  the 
piston.  The  piston  leak  was  found  at  its  worst  to  be 
less  than  2  per  cent,  of  the  steam  consumption  of  the 
engine. 

SOME    flK8ULT»    OP    THE    KXPUtlMKNTS. 

It  has  been  shown  that  for  an  un jacketed  engine 
with  a  given  ratio  of  expansion,  initial  condensation, 
expressed  as  a  percentage  of  the  steam  in  the  cylinder, 
diminishes  with  increase  of  initial  temperature,  while  the 
total  condensation  per  stroke  increases  with  such 
temperature  increase.  This,  though  suggested  by 
Messrs.  Callendar  and  Nicholson's  researches,  has  never 
previously  been  demonstrated  with  clearness,  as  if 
leakage  is  not  allowed  for,  the  results  are  obscured 
and  even  reversed,  and  the  conclusions  arrived  at  without 
leakage  allowance  are  therefore  unreliable. 

Also  it  appears  from  the  results  here  obtained  that 
the  re-evaporation  for  a  given  ratio  of  expansion  is  as 
great  and  sometimes  greater  without  jackets  than 
with  them.  This  shows  very  clearly  that  the  regener- 
ative action  of  the  cylinder  walls  with  a  given  ratio  of 
expansion   [is  largely    independent    of    their    mean 
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temperature.  No  quantitative  analysis  of  re-evaporatioa 
is  possible  where  leakage  is  not  taken  into  accounts 
^  without  t&e  necessary  allowance  rteults  vrmld  be 
largely  illusory. 

Further,  it  is  possible  from  the  results  obtained  to  show 
the  temperature  when  for  any  speed  of  revolution 
with  a  given  rate  of  expansion  the  jackets  yd\i  here 
become  unnecessary  or  wasteful.  If  the  [heat  units 
per  i.h.p.  per  minute  required  by  the  unjacketed 
engine  for  each  speed  of  the  series  be  plotted  either 
on  an  initial  pressure  or  a  mean  effective  pnsssure 
base,  the  points  for  each  speed  will  be  found  to  lie  on 
four  curves,  which  become  closer  and  closer  to '  one- 
another  as  the  speed  increases,  and  all  converge  to  a 
point  as  pressure  or  temperature  increases.  If  the 
heat  consumption  for  the  jacketed  series  be  Hkewise 
plotted,  it  will  be  found  that  the  points  for  the  different 
speeds  at  each  pressure  Ue  irregularly  round  a  point^ 
their  exact  position  being  determined  by  the  acci- 
dentally slight  variations  of  the  conditions  of  each 
trial.  A  fair  curve  through  the  means  of  these  points 
will  lie  below  the  corresponding  curves  for  the  un jacketed 
trials,  but  if  the  heat  absorbed  in  the  jackets  be  included 
the  resultant  curve  cuts  the  unjacketed  curves  at  points 
which  for  each  speed  indicate  the  temperature  and 
pressure  at  which  the  jackets  cease  to  be  economical. 
Such  curves  are  shown  in  figs.  3  and  4.  The 
resultant  mean  for  the  jacketed  trials,  cuts  both  the 
250  and  the  200  revolution  unjacketed  curves  within 
the  temperatures  and  pressures  included  within  the 
scope  of  the  present  experiments,  and  the  temperatures 
and  pressures  where  the  150,  100,  and  even  the  50 
revolution  curves  would  cut,can  very  closely  be  predicted. 
As  far  as  the  author  is  aware,  this  is  the  first  time  when 
an  exact  determination  for  a  given  engine  and  ratio 
of  expansion  of  this  point  has  been  diagramatically 
sho^*Ti. 


I 


FIOS.     3     AND     4.         RESULTANT     CURVES      SHOWING 

TEMPERATURE    AND     PRESSURE    AT    WHICH    JACKETS 

CEASE  TO   BE  ECONOMICAL. 


The  British  Science  Guild  has  appointed  the  follow- 
ing officers :  Sir  Norman  Lockyer,  president ;  Lord 
Avebury,  hon.  treasurer  ;  Lady  Lockyer,  hon.  assistant 
treasurer,  and  Mr.  C.  Cuthbertson,  hon.  secretary. 

Mr.  Arthur  Peckett,  of  Bristol,  has  joined  Mr.  Herbert 
W.  Umney,  A.M.I.E.E.,  M.I.Mech.E.,  Assoc.M.Inst.C.E.. 
in  partnership  at  46,  King  William  Street.  E.C.,  where 
the  firm  will  carry  on  the  business  of  civil,  mechanical 
and  electrical  engineers,  merchants  and  agents.  They 
will  also  represent  Messrs.  Isaac  Storey  and  Sons, 
of  Manchester ;  The  Sunderland  Forge  and  Engineering 
Co. ;  Messrs.  Rubery  and  Co.,  of  Darlaston  ;  Messrs. 
Pollock,  Whyte  and  Waddel,  of  Johnstone,  N.B. ;  and 
Messrs.  J.  and  O.  G.  Pierson,  of  Paris. 
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THE  INTERNATIONAL  CONGRESS  AT  LIEGE. 

PROVISIONAL    PROGRAMME. 


As  already  announced,  an  International  Congress  of 
Mining,  MetaUurgy,  Mechanic*  and  Applied 
Geology  will  be  held  in  connection  with  the  Li^ge 
Universal  Exhibition,  from  June  26th  to  July  ist. 

The  Council  of  the  Congress  Organising  Committee 
comprises  the  following  :  President,  M.  Jules  Magery, 
Past  President  of  the  Li^e  Engineers*  Association  ; 
Vice-Presidents  :  M.  Alfred  Habets,  Professor  of  Mine 
Working  and  of  Industrial  and  Commercial  Geography 
At  the  Li^ge  University,  President  of  the  Li^ge 
Engineers'  Association,  President  of  the  Mining 
Section ;  M.  Adolphe  Greiner,  General  Manager 
of  the  Soci6t6  Cockerill,  Seraing,  President  of  the 
Metallurgy  Section;  M.  Herman  Hubert,  Professor 
of  Applied  Mechanics  and  of  Industrial  Physics  at 
the  Li^ge  University.  President  of  the  Mechanical 
Section  ;  M.  Max  Lohest,  Professor  of  Geology  at  the 
Li6ge  University,  President  of  the  Applied  Geology 
Section.  General  Secretary,  M.  Henri  Dechamps. 
Professor  of  Industrial  Architecture  and  Machine 
Construction  at  the  Li6ge  University.  Assistant 
General  Secretary,  M.  Paul  Habets,  Manager  of  the 
Esp^rance  and  Bonne-Fortune  Colliery,  Professor 
of  Mine  Working  at  the  Brussels  University.  Secretary- 
Treasurer,  M.  J.  Libert.  Ing6nieur-en-chef  Directeur 
<les  Mines.  Li^ge.  Secretaries :  M.  Ren6  Henry. 
Engineer  at  the  Hasard  Colliery,  Secretary  of  the 
Mining  Section  ;  M.  Constant  Renson,  technical 
Director  at  the  Angleur  Steelworks,  Secretary  of  the 
Metallurgy  Section  ;  M.  Georges  Duchesne,  Engineer, 
Liege,  Secretary  of  the  Mechanical  Section  ;  M. 
Rene  d'Andrimont.  Secretary  of  the  Li^ge  Engineers' 
Association,  Secretary  of  the  Applied  Geology  Section. 

Members  of  the  Congress  comprise  :  ( i )  Donors  of 
at  least  a  hundred  francs  (£4) ;  and  (2)  Subscribers 
of  twenty-five  francs  {£1).  Donor  members  receive 
all  the  publications  of  the  Congress.  Subscriber 
members  must  enter  their  names  for  the  section 
of  which  they  desire  to  receive  the  publications. 
The  twenty-five  francs  {£i)  subscription  only  gives 
right  to  the  publications  of  a  single  section  ;  but  the 
member's  name  may  be  entered  in  another  section 
for  an  additional  subscription  of  five  francs  (4s). 
which  will  give  right  to  receive  the  pubUcations  of 
that  section. 


In  addition  to  the  inaugural  meeting,  the  Congress 
will  comprise :  i.  General  meetings.  2.  Section 
meetings,  devoted  to  the  special  discussion  of  questions 
relating  to  mining,  metallurgy,  mechanics  and  applied 
geology.  3.  I..ectures.  4.  Visits  to  the  Exhibition, 
to  various  scientific  or  industrial  establishments  and 
applied  geology  excursions. 

A  summary  of  the  provisional  programmes  of  the 
sections  is  given  below.  The  complete  text  of  the 
questions  set  down  for  discussion,  the  regulations  of 
the  Congress,  and  the  complete  list  of  the  members 
of  the  organising  committee,  may  be  obtained  on 
application  to  the  general  secretary,  16,  Quai  de 
r  University,  Li6ge. 

I. — Mining  Section,  (i)  Sinking  deep  shafts 
through  sterile  rocks ;  (2)  Winding  engines  and 
plant ;  (3)  Modern  pumping  engines ;  (4)  Air- 
compressors  :  (5)  Recent  improvements  in  timbering 
and  gobbing  ;  (6)  Shifting  of  the  measures  consequent 
on  coal  working ;  surface  damage ;  (7)  Mechanical 
preparation     of    ores    and     coals ;       (8)    Firedamp ; 

(9)  Conditions  to  be  satisfied  by  electric  mine  plant ; 

(10)  Unification  of  official  mineral  statistics. 

II.— Metallurgy  Section.— (i)  Utilisation  of  noo- 
caking  coals  for  making  coke  ;  (2)  Study  of  the  blast- 
furnace ;  (3)  Influence  of  foreign  substances  on  pig- 
irons  and  steels ;  (4)  Methods  for  intercepting  dust 
from  blast-furnace  gases  with  a  view  to  their  utilisa- 
tion ;  (5)  Slag  bricks  and  cements;  (6)  Utilisation 
of  poor  gases  with  a  view  to  producing  power  lor 
driving  roll- trains ;  (7)  New  methods  for  making 
open-hearth  steel ;  (8)  Special  steels ;  (9)  Fo.-ging 
by  the  press  and  steam-hammer ;  hardening  and 
annealing;  (10)  Electro  -  metallurgy  ;  (11)  Metal- 
lography. 

III. — Mechanics  Section. — (i)  Construction  of 
engine  parts ;  (2)  Internal  combustion  motors ;  (3) 
Mechanical  applications  of  electricity ;  (4)  Turbo 
machines;  (5)  Steam  engines  and  boilers;  (6) 
Practical  and  economical  conditions  of  motor-wagon 
construction  and  use. 

IV.— Applied  Geology  Section.— (i)  Tectonics  of 
coal  basins ;  (2)  Sedimentary  deposits ;  (3)  Metal- 
liferous lodes  ;    (4)  Hydrology. 
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THE  LABOUR  HARKET  IN  FEBRUARY. 


BOARD  OF  TRADE   returns   just  issued  show  that 
employment  in  February  was  better  on  the  whole 
than  in  the  previous  month. 

Employment  in  coal-i^^ining  during  the  month 
was  fair  generally,  and  showed  some  improvement, 
on  the  whole,  as  compared  with  a  year  ago.  At 
collieries  employing  534,664  workpeople,  the  pits  worked 
on  an  average  5*31  days  per  week  during  the  four  weeks 
ended  February  25th,  compared  with  4*95  in  January, 
1905,  and  5*19  in  February,  1904.  Employment, 
however,  in  January,  1905,  was  affected  by  holidays 
to  some  extent. 

In  iron  mining  employment  also  continued  good 
and  was  better  than  a  year  ago.  At  the  122  mines 
and  open  works  covered  by  the  returns  received  from 
employers,  the  average  number  of  days  worked  per 
wecK  during  the  four  weeks  ended  February  25  th 
was  5*90  as  compared  with  5*41  in  January,  and  579 
in  February,  1904.  The  number  for  January,  however,  is 
reduced  by  Christmas  and  New  Year  holidays. 

Empk>yment  in  the  pig  iron  industry  continued  to  im- 
prove during  February  and  was  considerably  better 
than  a  year  ago.  Returns  relating  to  the  works 
of  108  ironmasters  show  that  311  furnaces,  employing 
about  22,140  workpeople,  were  in  blast  at  the  end 
of  February,  1905,  or  five  more  than  at  the  end  of 
January,  and  ten  more  than  at  the  end  of  February. 
1904. 

Shipbuilding  employment,  tnough  still  dull  generally, 
continued  to  improve  and  was  better  than  a  month 
ago.  The  percentage  of  trade  union  members  un 
employed  at  the  end  of  February  was  11 '5,  as 
compared  with  12*4  at  the  end  of  January,  1905,  and 
12*6  at    the  end   of  February,    1904. 

At  iron  and  steel  works  employment  was  consider- 
ably better  than  a  year  ago.  Returns  relating  to  202 
works,  employing  88,173  workpeople,  show  that  the 
volume  of  employment  in  the  week  ended  February 
25th,  1905,  was  4*6  per  cent,  greater  than  in  the  corre- 
sponding week  of  February,  1904.  Taking  the  numbers 
employed  according  to  the  departments  specified 
in  the  following  table,  it  will  be  seen  that  there  has  been 
an  increase  in  all  branches,  except  in  the  Bessemer 
converting  department,  where  a  slight  decrease  is 
shown.     The  average  number  of  shifts  wcH-ked  likewise 


shows  an  increase  in  all  departments  except  one 
(founding)  and  is  greatest  in  puddling  forges,  where 
it  amounts  to  5  per  cent. : — 
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Employment  in  engineering  trades,  though  still 
dull,  was  better  than  a  month  ago,  and  aboat  the 
same  on  the  whole  as  a  year  ago.  The  percentage 
of  trade  union  members  who  were  unemployed  at  the 
end  of  February  was  6*4,  as  compared  with  7*0  at  the 
end  of  January,  and  6*5  at  the  end  of  February. 
1904.  The  percentages  for  the  various  districts  are 
shown  in  detail  in  the  following  table  : — 
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FLAT-BOTTOriED    RAILWAY    RAILS. 


STANDARD   SPECMCATION. 


FROM  Mr.  Leslie  S.  Robertson.  M.I]ut.C.£.. 
Secretary,  we  have  received  the  Engineering 
Standards  Committee's  standard  specification  and 
sections  of  flat-bottomed  railway  rails.  The  thanks 
at  the  Committee  are  tendered  to  the  members  of 
the  Railway  Engineers'  Association  for  their  co- 
operation in  the  preparation  of  this  report,  and  in 
particular  to  Mr.  James  C.  Inglis  and  Mr.  G.  L.  "Eyles 
for  the  various  series  of  standard  flat-bottomed  rails. 

The  following  is  a  list  of  members  of  the  Committee 
on  Rails  :  Sir  John  Wolfe  Barry,  K.C.B.,  Chairman  ; 
Mr.  F.  R.  Upcott,  C.S.I.,  representing  the  India  Ofl5ce  ; 
Sir  W.  Shelford.  K.C.M.G.,  and  Mr.  G.  L.  Eyles. 
C.M.G.,  representing  the  Crown  Agents  for  the  Colonies  ; 
Mr.  Charles  F.  Wike  (City  Surveyor,  Sheffield)  and  Mr. 
W.  Harpur  (Borough  Engineer,  Cardifi),  nominated 
by  the  Incorporated  Association  of  Municipal  and 
County  Engineers  ;  Mr.  Stephen  Sellon  nominated  by 
the  Light  Railways  and  Tramways  Association : 
Mr.  J.  Wilson  (G.E.R.)  and  Mr.  W.  B.  Worthington 
(L  and  Y.R.),  nominated  by  the  Railway  Engineers' 
Association  ;  Messrs.  J.  A.  F.  Aspinall  (L.  and  Y.R.), 
W.  Evans,  Brodie  Henderson,  and  James  C.  Inglis 
(G.W.R.);  Dr.  A.  B.  W.  Kennedy;  Messrs.  D.  A. 
Matheson  (C.R.),  E.  P.  Martin,  E.  Richards,  E.  Windsor 
Richards,  A.  Ross  (G.N.R.),  W.  Howard  Smith. 
E.  B.  ThomhiU  (L.  and  N.W.R.),  and  J.  M,  WhUe. 

The  Sub-Committee  on  Railway  Rails  was  as  follows. 
Mr.  James  C.  Inglis,  Chairman  ;  Messrs.  F.  R.  Upcott, 
C.S.I.  ;  G.  L.  Eyles,  C.M.G.  ;  J.  WUson  (G.E.R.). 
W.  B.  Worthington  (L.  and  Y.R.),  J.  A.  F.  A^nnall 
(L  and  Y.R.),  W.  Evans,  Brodie  Henderson,  E. 
Windsor  Richards,  A.  Ross  (G.N.R.),  E.  B.  Thomhill 
(L.  and  N.W.R.),  and  J.  M.  While. 

The  steel  for  the  rails  is  to  be  of  the  best  quality 
made  by  the  Bessemer.  Siemens-Martin  or  other  pro- 
cess, to  be  approved  by  the  engineer  (or  by  the  pur- 
chaser). The  rails  are  to  conform  to  the  following 
limits : — 

Carbon         from  ..  ..  0*35  to  0*5       percent. 

Manganese     „  ..  0*7    to  i 'o 

Silicon  not  to  exceed  ..     o*io  „ 

Phosphorus        ,,         ..  . .        '07 

Sulphur  ,,  '07 


"B.S!*  Section  No  20. 
20  lbs. per  yard 


aa'*  RAiLa 

M*rf-as.- 

r 

Width  of  Bnd. 

iMlM. 

iaohm 

Th^fmyma, 

20 

n 

ll' 

20 

25 

1 

ss 

30 

3 

I 

M 

35 
40 

^ 

I 

35 
40 

45 

3^ 

1   i 

45 

50 

3X|. 

2tV 

50 

55 

41 

2A 

55 

HO 

4tV 

n 

60 

65 
70 

:i^ 

'^ 

70 

75 

Hi 

2lV 

75 

80 

3 

2* 

80 

85 

5A 

05 

90 

^i 

2| 

90 

95 
100 

tt 

t 

Oi 

100 

lUliag  Wuffkl  Tm. 


WaigktofBiik 

pCTTHd. 

WdtktofTqiL 

0-<wiqflmlip 

--.^ 

Urn. 

«mU 

faL 

tet 

20 

5 

• 

25 

5 

3 

f 

SO 

10 

10 

35 

10 

iH 

40 

10 

3 

15 

45 

15 

li 

50 

IS 

IS 

55 

15 

3 

IT* 

60 

20 

SO 

65 

20 

so 

70 

20 

■ 

so 

75 

20 

so 

80 

20 

s 

St 

85 

20 

24 

.90 

20 

3 

St 

95 

20 

S8 

100 

20 

SO 

March  24, 1905. 


PAGE'S    WEEKLY. 


64s 


Each  rail  is  to  be  made  from  an  ingot  not  less  than 
12  inches  square  at  the  smaller  end  and  14  indifs 
square  at  the  larger  end,  which  must  be  cogged  down 
into  blooms,  and  have  sufficient  crop  then  sheared 
from  each  end  to  ensure  soundness.  A  rolling  margin 
of  i  per  cent,  under  to  \  per  cent,  above  the  specified 
weight  will  be  permitted,  but  the  contract  weight  only 
will  be  paid  for. 

The  following  impact  test  is  provided  :  From  each 
cast  a  piece  of  rail  shall  be  selected  by  the  inspector 
and  stamped  with  his  mark  and  the  number  of  the  cast. 
From  this  a  piece  5  feet  long  shall  be  cut,  which  shall 
be  placed  in  a  horizontal  position,  with  the  head 
uppermost,  on  two  iron  or  steel  supports  resting  on 
soJid  foundations,  the  upper  surfaces  of  the  supports 
being  curved  to  a  radius  of  3  inches  :  this  sample  may 
be  taken  from  a  crop  end.  The  test  shall  com- 
prise one  blow,  deUvered  midway  between  the  bearings, 
from  a  falling  weight  or  tup,  the  striking  ta^ce  of  which 
shall  be  curved  to  a  radius  of  not  more  than  5  inches. 
The  weight  of  tup,  span  of  test  piece  between 
centres  of  bearings,  and  height  of  drop  for  the  various 
sections  of  rails  being  as  tabulated  on  page  644.  In 
addition  to  the  above  test  the  inspector  shall  select 
one  finished  rail  from  every  200  offered,  and  a  p&ce 
5  feet  in  length  cut  from  this  rail  shall  .be  similarly 
tested  as  specified  above. 

Should  any  rail  show  fracture  under  the  falling 
weight  test,  the  entire  cast  from  which  it  was  selected 
shall  be  rejected. 

The  following  tensile  test  is  provided  for  :  From 
each  100  tons  of  rails  the  manufacturer  shall  (if  re- 
quired by  the  representative  of  the  engineer  or  of 
the  purchaser)  cut  a  test  piece  from  any  rail  selected 
as  a  sample  rail ;  such  test  piece  to  be  stamped  to 
correspond  with  the  sample  rail.  It  shall  then  be 
placed  in  a  testing  machine  of  approved  pattern, 
and  shall  show  an  ultimate  tensile  strength  equivalent 
to  not  less  than  40  tons  per  square  inch  nor  more  than 
48  tons  per  square  inch,  with  an  elongation  of  not 
less  than  15  per  cent,  upon  the  standard  test  pieces- 
Should  the  test  piece  fail  to  fulfil  these,  conditions, 
the  representative  of  the  Engineer  (or  of  the  purchaser) 
may  require  the  manufacturer  to  test  two  other  rails 
from  the  same  cast  in  the  same  manner,  and  the 
acceptance  or  rejection  of  the  cast  shall  be  decided 
by  the  result  of  the  three  tests,  so  that  if  two  of  the 
three  rails  selected  fail  to  comply  with  the  test  the 
entire  cast  will  be  rejected. 


THE  OPENING  OF  NEW  PREMISES 
K^HOLBORnrST  MESSRS.  MABI& 
TODD  AND  BARD* 

THE  opening  of  the  new  home  of  the  "Swan' 
Fountain  Pen  by  Messrs.  Mabie,  Todd  and  Bard. 
was  celebrated  on  the  i6th  inst.,  at  the  Holborn 
Restaurant  by  an  informal,  but  very  enjoyable  lunch. 
The  numerous  guests  were  cordially  received  by  Mr. 
Alfred  Watts,  the  duties  of  the  chair  being  undertaken 
with  much  geniality  by  Mr.  Walter  Haddon.  Messrs. 
Mabie,  Todd  and  Bard  may  be  said  to  have  brought 
the  fountain  pen  to  London,  and  the  fact  that  they 
are  still  pioneers,  and  are  making  more  gold  pens  than 
any  other  firm  in  the  world,  is  certainly  eloquent. 
Moreover,  the  history  of  the  firm's  operations  over  here 
should  be  an  instructive  object  lesson  for  firms  who 
are  introducing  a  new  commodity.  Their  advertising 
was  at  first  far  from  pretentious,  but  it  was  persistent, 
and  it  is  significant  that  the  firm  now  advertise  in  some 
400  different  journals. 

They  commenced  with  a  small  establishment  in 
Cheapside.and  extended  their  premises  gradually  i^ith  the 
growth  of  the  business.  When  the  superiority  of  the 
"  Swan "  Fountain  Pen  became  sufficiently  known 
larger  premises  were  opened  at  93,  Cheapside.  In 
1893  ^  West-end  branch  was  opened  at  95  Regent 
Street,  and  by  that  time  the  business  had  attained 
considerable  importance.  It  was  found  necessary 
to  enlarge  the  Cheapside  establishment,  and  Inanches 
were  opened  at  Manchester,  Paris  and  Chicago,  the 
parent  house  in  New  York  being  also  removed  to  larger 
premises,  with  a  corresponding  increase  in  the  factory 
organisation.  Now  the  old  headquarters  in  London 
have  proved  to  be  entirely  inadequate,  and  have 
been  transferred  to  handsome  new  premises  at  79-80, 
High  Holborn.  where  callers  can  have  the  additional 
advantage  of  reading  and  writing  rooms  and  the 
telephone  service. 

The  luncheon,  for  which  an  excellent  menu  was 
provided,  was  followed  by  speeches  contributed  by 
the  chairman,  his  partner,  Mr.  Smith.  Mr.  Alfred  Watts, 
whose  health  was  given  with  musical  honours,  Mr. 
Robert  Barr,  and  others.  At  the  special  request  of 
Mr.  Mabie,  from  New  York,  the  signatures  of  all  who 
attended  were  inscribed  upon  copies  of  the  menu,  and 
a  pleasant  surprise  was  the  gift  to  each  guest  of  a 
souvenir  fountain  pen. 
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OPENINGS    FOR    TRADE    ABROAD. 


Italy. 

A  Bill  has  betin  introduced  by  the  Minister  of  Public 
Works,  to  provide  tor  the  expenditure  of  about  jf  1, 600,000 
on  the  purchase  of  rolling-stoclc  and  other  materials  for 
railways.  The  Bill  contains  a  clause  restricting  the 
purchase  01  materials  to  native  establishments,  except  in 
the  case  of  those  which  are  not  manufactured  in  the 
country. 

Belgium. 

The  Socitte  Nationale  des  Chemine  de  Fer  Vicinaux 
invite  tenders  for  the  construction  of  a  railway  between 
Ittre  and  Virginal,  and  the  improvement  of  the  main 
road  between  these  districts,  at  the  estimated  cost  of 
about  £^7,170,  the  adjudication  to  take  place  on  March 
2«)th  :  the  construction  of  a  section  oi  the  projected  line 
from  Poulseur  to  Troc/,  at  the  estimated  cost  oi  about 
^ 3.905  the  adjudication  to  take  place  on  May  3rd.  A 
dep«)sit  of  ^720  is  required  in  the  tirst  case,  and  of  4*400 
in  the  second,  to  quality  any  tender. 

Tenders  in  registered  envelopes,  addressed  to  "  M.  le 
Directeur  General,  14,  Rue  de  la  Science,  Brussels,"  must 
be  posted  not  later  than  the  day  previous  to  the  date  of 
adjudication. 

Sweden. 

The  Registrar  oi  the  State  Railway  Administration, 
Stockholm,  is  prepared  to  receive  tenders  until  31st  inst. 
for  the  supply  of  3,250  metres  of  tram-rails  with  fish- 
plates, bolts,  etc..  four  sets  of  junction  rails,  and  two 
electric  traverses. 

British  India. 

The  Madras  Railway  Company  are  prepared  to  receive, 
tender^  until  .Monday,  27th  iii^t.,  for  the  supply  and 
delivery.  :rec  on  board,  01  wrought  iron  and  steel  bars, 
sheets,  plates  and  wire,  cupper  and  brass  sheets,  wire 
and  rivets,  /inc,  tin,  galvanised  and  lead  sheets,  pig-lead, 
tiles,  wo«jd  >>crews,  nails,  chain,  vices,  picks,  shovels, 
crowbars,  hammers,  wrenches,  braces,  augers,  carpen- 
ter" s  tools,  door  btilts,  locks,  buckets,  copying  presses, 
lamp  tittings,  cutlery,  general  ironmongery,  globes  and 
gauge  glassies,  lenses,  and  tog  signals,  as  per  specitica- 
tions  to  be  ^een  at  the  Company's  ollices,  i.  Broad  Street 
Place,  P'insbury  Circus,  E.G. 

Freneh  India. 

The  sum  ni  4,923,^00  francs  was  recently  voted  for 
various  public  works  in  ihe  French  Settlements.  These 
comprise      improvement     oL      the     water     supply      ol 


Pondicherry  and  Chandemagore  :  restoration  of  dam  at 
Poulearcoupam  :  improvement  of  shipping  accommoda- 
tion at  Karikal  :  construction  of  a  railway  from 
Vridhachellam  to  Cuddalore  :  erection  of  a  hospital  at 
Karikal,  and  extension  of  the  pier  at  Pondicherry. 

Gbina. 

A  body  of  inrioential  merchants  and  others,  of  the 
E^rovince  of  Kiangsi,  have  presented  a  petition  to  the 
Ministry  of  Commerce  asking  permission  to  form  a  pjro- 
vincial  syndicate  for  the  construction  of  a  railway 
between  Nanch'ang,  the  capital,  and  Kiukiang.  the  treaty 
port,  of  Kiangsi.  The  lunds  lor  the  construction  works 
are  to  be  provided  from  the  reserve  and  emergency  funds 
of  each  district  and  sul>-prefecture  of  the  province,  and 
muney  subscribed  at  will  by  wealthy  landowners  and 
merdiants  of  Kiangsi. 

Cape  Colony. 

A  Board  of  Trade  correspondent  in  Cape  Town  states 
that  there  is  a  good  opening  for  steam  rollers  in  Cape 
Colony.  This  is  consequent  on  the  steps  which  are  being 
taken  by  the  various  Divisional  Councils  to  improve  the 
main  trunk  roads  in  all  parts  of  the  Colony.  Steam  rollers 
are  already  largely  used  for  road-making  purposes  in 
Cape  Town,  and  now  that  macadamised  roads  are  being 
laid  down  more  and  more,  it  is  certain,  says  the  writer, 
that  the  demand  for  these  implements  will  increase. 

TransvaaL 

Tenders  are  invited  by  the  Municipal  Comicil  of 
J<jhanne&burg  for  the  undermentioned  electric  tramway 
and  lighting  materials,  and  for  erection  ni  same  to 
Specification  Xo.  13  of  their  consulting  engineers,  Messrs. 
.Mordev  and  Daw  ham,  of  S2,  Victoria  Street,  S.W. 
Consideration  will  be  ^:4iven  to  tende^^5  lor  any  one  or 
more  <»f  the  five  following  sections  :  — 

(A)  The  supply  of  tramway  poles  and  brackets  :  {B)  the 
supply  of  feeder  pillars,  controllers,  insulators,  and  ail 
overhead  material :  (C)  the  supply  of  street  arc  lamps, 
glow  lamp  tittings,  lanterns,  »)rnamcnial  lamp  posts, 
automatic  switches,  etc  ;  (Dl  the  erection  of  the  material 
included  in  Sections  .V,  B,  and  C  ;  (El  the  supply  of  a 
motor  tower  wagon. 

Copies  of  the  specifications  may  be  seen  at  the 
consulting  engmeers  office,  and  may  be  obtained  on 
payment  «)f  live  guineas,  returnable  on  receipt  of  a  bona 
nde  tender,  which  should  be  endorsed  "  Joliannesburg 
Tender  to  Specification  No.  13, '  and  addressed  to  Messrs. 
Mordev  and  Dawbarn,  in  order  to  reach  them  not  later 
than  May  8th  ne.xt. 
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POWER    GA5. 


By  F.  H.  Bowman. 


^T^HE  improvements  made  during  the  last  few  years 
-■'  in  internal  combustion  engines  have  given 
a  great  impetus  to  their  use  for  all  purposes,  and 
specially  for  the  generation  of  electiicity  for  light 
and  power  distribution. 

The  utilisation  of  blast  furnace  gas  is  now  becoming 
the  rule  rather  than  the  exception,  and  in  place  of 
being  burned  under  boilers,  for  the  purpose  of  gener- 
ating steam  power,  is  being  used  in  large  gas  engines 
after  proper  cooling  and  purification,  so  as  to  remove 
all  dust.  The  use  of  natural  gas,  or  gas  derived 
from  sources  as  above,  can  only,  however,  be  made  to 
a  limited  extent,  as  such  gas  is  not  available  in  the 
great  majority  of  cases  where  large  power  and  light 
distributing  stations  have  to  be  put  down. 

This  leads  to  a  consideration  of  producer  gas  plants. 
Of  these  plants  it  is  only  necessary  to  mention  the 
Wilson,  Mond,  Duff,  Duff-Whitfi6ld,  and  Dynamic 
Bitnminons  plant.  It  must  be  remembered  that  in  all 
these  cases  it  is  not  every  kind  of  bituminous  slack 
which  can  be  used.  With  a  good  bituminous  plant 
and  recovery  of  residuals  and  a  modem  gas  engine 
developing  i,ooo  b.h.p.  on  a  full  load,  a  b.h.p.  can  be 
produced  at  a  cost  of  under  o*2d.  per  hour,  including 
everything,  and  a  kilowatt  hour  for  0*2 5d.  per  hour 
at  the  pole  of  the  dynamo.  With  a  pressure  plant 
such  as  a  Dowson,  using  anthracite  or  coke,  a  b.h.p. 
may  be  obtained,  including  everything  for  about 
o.45d.  per  hour,  and  a  kilowatt  hour  for  0'6d.  per 

hour. 

DYNAMIC    QA8    PRODUCKR. 

The  Dynamic  gas  producer  is  claimed  to  be  the  most 
perfect  of  its  type,  and  when  suitable  fuel  is  employed 
and  the  engine  properly  constructed  in  regard  to  the 
proportions  of  its  valves  and  the  compression  of  the 
gas  before  ignition,  it  is  at  present  the  most  economical 
source  of  powei  which  can  be  obtained.  The  com- 
position of  the  gas  is  practically  the  same  as  produced 
in  a  pressure  plant  using  non-bituminous  fuel,  but  it  is 
much  more  regular,  and  the  calorific  value  can  go  as 
high  at  IS5  b.t.u. ;  but  its  average  value  is  about 
150  b.t.u.,. being  d.  mixture  of  producer  and  water  gas. 

The  engine  and  producer,  however,  in  this  suction 
plant  being  exactly  suitable  to  each  other,  the  engine 
has  absolute  control — not  only  of  the  quantity,  but 
also  the  quality,  of  the  gas,  and  the  regularity  in  the 


composition  much  exceeds  that  from  any  pressur»^ 
plant.  Analysis  of  the  gas  taken  from  a  Dynamic 
gas  producer,  even  when  running  on  an  irregular  load, 
showed  no  variation  exceeding  from  148  to  155  b.t.u.f 
and  samples  taken  at  regular  intervals  during  many 
hours  showed  a  regular  average  of  about  42  per  cent, 
of  combustible  matter.  The  first  suction  plant  put 
down  in  this  country  to  drive  a  public  electric  lighting 
plant  was  at  the  Suffolk  Electricity  Supply  Company's 
station  at  Stowmarket,  where  the  results  were  most 
satisfactory.  • 

THK    CAPACITY    OP    PRODUOOIS. 

These  producers  can  be  made  to  drive  any  power 
required,  and  for  which  gas  engines  can  be  made,  and 
under  suitable  conditions  more  than  one  engine  or  a 
multi-cylinder  engine  can  be  driven  from  the  same 
producer.  Many  are  now  working  successfully  in  all 
parts  of  the  country,  driving  every  class  of  machinery 
from  large  textile  mills  where  absolutely  steady  running 
is  essential,  down  to  heavy  machinery  in  engineering 
works.  They  are  also  employed  in  public  and  private 
electric  light  and  power  stations,  and  the  working  and 
economy  have  never  been  exceeded. 

The  author  has  installed  several  plants  in  which  two 
engines  are  running  from  the  same  producer  with  great 
success,  even  when  there  is  a  great  disparity  between 
the  two  in  size.    The  table  on  page  648  is  instructive. 

The  one  disadvantage  of  a  suction  gas  producer 
is  that  it  cannot  be  worked  on  an  absolutely  light  load 
for  any  length  of  time,  because  when  no  air  or  an  in- 
sufficient quantity  of  air  is  drawn  into  the  producer 
the  temperature  of  the  fuel  falls,  and  so  at  last  it  is 
reduced  to  the  point  that  good  gas  is  not  produced. 
This  is  specially  the  case  in  small  plants  where  the 
volume  of  incandescent  fuel  is  small.  The  limit 
of  satisfactory  working  on  light  loads  seems  to  be  about 
one-fifth  of  the  total  load.  A  50-b.h.p.  engine  will 
not  work  for  long  under  10  b.h.p.  In  large  units  where 
there  is  a  greater  reserve  of  heat  the  elasticity  is 
greater,  and  no  difficulty  is  experienced  in  taking  off 
or  putting  on  a  large  proportion  of  the  load  without  any 
variation  in  the  running. 

In  making  comparison  between  the  advantages  of  a 
power  plant  with  suction  producers  and  any  other 
form,  such  as  steam  or  water  power,  the  limitations- 
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already  named  must  be  taken  into  account.  For 
single  units  above  2,000  b.h.p.  no  advantage  can  at 
present  be  gained  over  steam  or  water  pofwer  where 
bituminous  fuel  is  cheap  or  the  water  supply  abundant, 
but  the  a^lvantage  is  that  even  with  units  from  100 
b.h.p.  up  to  500  b.h.p.  as  great  economy  can  be  obtained 
as  with  the  largest  steam  or  water  plant  under  the  most 
favourable  conditions,  and  thus  even  small  industries 
can  obtain  power  under  the  "  most  favoured  nations 
clause  "   for  commercial  competition. 

•OMB    COMFJyMITIW    WfOMimtm, 

If  a  comparison  is  made  between  a  gas  engine  using 
town's  gas.  and  the  same  engine  with  suction  producer 
gas,  the  results  are  very  remarkable  and  differ,  of 
course,  with  the  cost  of  the  town's  gas  and  the  an- 
thracite. A  plant  recently  put  down  in  Yorkshire 
at  the  works  cf  the  Weldrivet  Boiler  and  Motor  Com- 
pany, Ltd.,  Halifax,  drives  a  60-b.h.p.  Campbell  gas 
engine,  and  the  power,  which  is  on  the  average  about 
.30  to  40  b.h.p..  is  distributed  electrically.  The  cost 
per  week  of  54  hours  with  town  s  gas  at  2s.  6d.  per 
1,000  cubic  feet  was  about  £i  i8s.  per  week.  Since 
the  suction  plant  has  been  put  in  the  cost  of  the  an- 
thracite coal  has  not  exceeded  14s.  per  week,  or  rather 
less  than  one- tenth  of  a  penny  per  b.h.p.  Compared 
with  using  town's  gas  we  may  say  roughly  the  saving 
per  1,000  cubic  feet  ranges  from  50  to  84  per  cent., 
according  to  the  price  charged  for  gas. 

These  rigures  give  the  saving  in  fuel  alone.  This 
percentage  is  borne  out  by  the  experience  of  many 
larger Jplants. 

The  use  of  such  a  plant  as  against  any  small  steam 


engine  and  boiler  of  the  same  size,  which  would  probably 
be  a  vertical  boiler  and  engine  combined,  offers  a  very 
great  advmntage,  since  any  engineer  who  has  had  ex- 
perience of  such  a  plant  knows  that  a  continnancie 
of  12  b.h.p.  could  not,  including  everything  as  above, 
be  obtained  with  such  a  plant  at  three  times  this 
amount. 

Treating  such  a  small  plant  as  the  generating  station 
for  the  electric  light  it  will  with  12  h.b.p.  supply  120 
16  candle-power  incandescent  lamps,  and  to  get  the 
cost  per  unit  of  electricity,  there  must  be  added  the 
interest  at  10  per  cent,  on  the  cost  of  a  suitable  dynamo, 
which,  with  strap  to  drive,  fixing  and  accessories, 
may  be  taken  to  cost  £80.  The  interest  at  10  per  cent. 
will  be  £S  per  annum,  and  we  have,  therefore,  to  add 
to  the  figure  05  id.  per  b.h.p. 


H  X  20  X   12         1,920 


-  =  0-053  pence. 


3,000  x    12         36.000 

which  brings  the  cost  up  to  o  -  563d.  Adding  one-quarter 
to  this  we  get  the  cost  per  b.t.u.  per  hour  =0'704d. 
per  hour,  which  is  a  little  less  than  ^.  per  b.t.u. 

The  continuous  improvements  which  are  being  made 
in  gas  engines,  however,  seem  to  indicate  that  before 
long,  still  larger  units  may  be  advantageously  emplo3red» 
and  while  the  efficiency  of  the  gas  engine  is  consider«> 
ably  higher  than  that  of  the  steam  engine  at  present, 
the  possibilities  of  future  improvement  are  much 
greater. 

Figures  show  that  the  gas  engine  is  at  present,  even 
compared  with  the  very  best  steam  engines,  5  '4  per  cent, 
more    efficient,    and    if    lx)th    were    made    absolutely 


Test  of   Oynamio  Qmm   Producer  for  Coal   Consumption. 

Made  by  J.  WHITWORTH.  Engioeer. 


Name.  Size,  aad  Speed  of  Engine, 
and  DeacripUon  of  Brake. 


Condition  of  Prodncer  before 
and  after  teat 


Starting  up  Producer. 
TIME. 


COAL  CONSUMPTION. 
Best  Welsh  Anthracite  Nota 


Croailey  Brothers'  "Otto' 

Scinch  Cylinder. 

15    ..      Stroke 

250  rsvoiutions  per  minute. 

Brake.  44  in.  diameter  to  centre  of  rope. 

Weight  of  Cast-Iron  Pan    . .  loi)  lbs. 

Weight  in  Pan  -42 


8 
«35* 


Spring  Balance  showed 

Explosiotts  counted  every  30  minutes 
Varied  from  106  to  1 10  out  of  posa  125. 
Brake  Horse  Powvr  xi-5 

Indicated  11*5 


Prodnoer  working  the  day 
before     shut     down    at 
5  P  n> 
Pirodiicer  half  ftaU  of  fna« 
Ashpit   cleaned  oat   baiore 
starting  test 

AFTER   TEST 

After  test  contents  of  Ashpit 

were  riddled  ont  through 

a^4nch  mesh  riddle: 

Unconsomed  large  coal  xjlbs. 

small  coal  xolbs. 

Ash.  4%  ..  3lbf 

Foei  in  Pto&motr  left  at  same 

level  as  before  the  test 


Started   to  blow   op    Prodncer 
with  hand  fan    . .   i  i-o  a.m 

Got  Gas  ..   II-5     „ 

Engine  Started        ..   ii-6    .. 

Fan  Stqppad  ..   11-6    „ 

Load  on  Brake        . .    11-7    ,. 

Engine  up  to  speed     ti-ii  ,. 

Put  in  6rst  charge  of 

fuel  ii-n  .. 

Put  in  latt  charge  . .  j-js  pjn. 

Engine  shut  down  . .  4-10 

Total  Time  of  Test     .  5 


Total  Coal  pat  into 
Ash.  4% 


Unccmsn  large  coal 


Prodncar 

74lba 
..        jiba. 


7xiba 


Coal  SS/-  fw  tMb 
Tthof  a 


ULB» 


REMARKS.— The  Producer  worked  perfisctly 

is  no  smell  or  dirt.     Raqnirea  very  Uttkt 
diagrams  taken  every  th^y  minutes 


the  Engine's  constant 
man  rar  Predt 


and  very  regular  ex] 
Snaad 
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perfect  the  gas  engine  would  be  46  per  cent,  more 
efficient  than  the  steam  engiae.- 

6n  the  Continent  very  la^  suction  plants  havb 
recently  been  put  down  for  light  and  power  purposes.* 


ELECTRIC   LIFTING  MACHINERY. 


At  the  last  meeting  of  the  Birmingham  and 
District  Electric  Club,  Mr.  Edward  C.  R.  Marks 
read  a  paper  with  the  above  title,  of  which 
the  following  is  an  abstract : — 

The  most  suitable  form  of  electric  energy  is  continuous 
current  at  220  to  500  volts.  This  is  superior  to  alter- 
nating current  on  account  of  the  greater  starting 
torque  and  acceleration  given  by  the  former.  The 
operations  of  a  crane  involve  a  rapid  succession  of 
startings  and  stoppings  ;  continuous  running  occupies 
an  unimportant  fraction  of  the  time,  and  loads  are  very 
variable.  Alternating  current  motors  while  efficient 
at  full  loads,  can  have  a  strong  starting  torque  only 
at  the  expense  of  efficiency.  Continuous  current 
on  the  other  hand  admits  of  easier  regulation  of 
motors,  is  cheaper  than  wiring,  and  can  be  stored  in 
batteries  to  equalise  a  variable  load.  Series-wound 
motors,  which  automatically  run  faster  with  lighter 
loads,  should  be  used  if  they  are  coupled  permanently 
to  the  gearing.  They  should  withstand  100  per  cent, 
overloading  for  short  periods,  and  much  higher  loads 
momentarily  without  damage ;  which  conditions 
are  fulfilled  by  the  ordix\ary  tramway  type. 

Where  motors  run  continuously,  with  clutch  con- 
nections to  the  gearing,  they  should  be  shunt-wound. 
The  proper  speeds  for  a  crane  depend  on  the  purpose 
for  which  it  is  intended.  The  ideal  condition  is  rapid 
acceleration,  uniform  motion  at  high  speed,  and  quick 
slowing  dchVJi.  Rapid' acceleration  can  be  obtained  by 
employing  series-wound  motors,  if  permanently  conpled 
or  by  the  inertia  of  a  continuously-running  motor, 
if  wcM'Jdng  through  clutches. 

On  the  question  of  voltage  for  electric  overhead 
travelling  cranes,  a  well-known  American  firm  of 
large  experience  thus  express  themselves :  240  to  2SO 
volts  at  the  generator,  with  not  less  than  220  volts 
at  the  motors,  has  become  practically  the  standard  for 
crane  service.  The  expense  of  conductors  of  suitable 
size  to  economically  carry  the  necessary  current  is 
not  excessive,  and  the  tendency  to  establish  grounds 
and  short  circuits  at  the  various  connections  and  in- 
solation, because  of  excessive  dust  and  moisture,  is  very 
much  less  than  where  hig^r  voltage  is  used.     The  use 

'*  Abttract  of  paper  read  before  Leeds  Local  Section.  Institution  of 
Electrical  Engineers. 


of  1 10  volts  for  cranes  of  small  sice  is  not  seriously 
objeotiooftble,  but  the  use  of  soo  or  600  volts,  especially 
in  foundries  atad  ste«A  lAaatt  •  where  dust,  moifturt, 
and  metallic  oxides  soon  cover  many  parts  of  the  crane, 
calls  for  constant  self -regulation  of  speed. 
BIIAKBS. 
The  brake  equipment  of  a  crane  presents  gieater 
difficulties  than  the  lifting  equipment.  If  the  brake 
does  not  properly  take  care  of  or  control  the  load  after 
the  lifting  effort  ceases,  disaster  foUows.  As  an 
American  writer  has  well  put  it :  '*  There  is  no  trouble 
in  getting  the  load  to  go  up,  as  this  is  only  a  matter 
of  gearing  and  power.  The  real  test  of  fitness  comes 
when  the  load  has  to  go  down,  and  go  with  some  show 
of  regard  for  the  proper  landing  place."  In  a  well- 
designed  crane,  fully  75  per  cent,  of  the  work  represented 
by  the  load  descending  under  brake  control,  is  converted 
into  heat.  Such  heat  generated  at  the  brake  must  be 
thrown  off  fast  enough  to  prevent  an  excessive  rise 
in  temperature,  such  as  would  damage  the  friction  sur- 
faces, or.  what  is  far  worse,  set  up  internal  stresses 
likely  to  produce  fracture.  A  sudden  fracture  in  a 
rapidly  revolving  brake-wheel  may  result  in  conse- 
quences akin  to  those  of  a  boiler  explosion. 


INSTITUTION    OF    MECHANICAL 
ENGINEERS. 


A  special  meeting  has  been  called  for  to-night,  wfatH' 
Professor  Capper's  paper,  "  First  Report  to  the  Steam 
Engine  Research  Committee,"  read  at  last  Friday a- 
meetlng,  will  be  further  discussed. 

The  Council  draw  the  attention  of  all  claiess 
of  members  to  By-law  No.  7,  which  reads  as  foUowa : 
"  The  abbreviated  distinctive  titles  for  indicating  the 
connection  with  the  Institution  of  Members,  Associate 
Members.  Graduates.  Associates,  or  Honorary  Life 
Members  thereof,  shall  be  the  following  : — for  Members,, 
M.I.Mech.  E. ;  for  Associate  Members.  A.M.I.Biech.£. ; 
for  Graduates.  G.I.Mech.E. ;  for  Associates,  A.I.Mech,£; 
for  Honorary  Life  Members,  Hon.M.I.Mech.E."  Other 
abbreviations  are  not  recognised  as  appertaining  to 
this  Institution. 


At  the  Ordinary  Meeting  of  the  Institution  of  Civil 
£ni;ineers  on  7th  March,  Sir  Guilford  L.  Molesworth, 
KX.I.E.,  President  in  the  Chair,  it  was  announced  that 
twelve  associate  members  had  been  transferred  to  the 
clais  of  Members,  viz.,  Messrs.  C  Brownridge,  H. 
Deans,  B.A.  (Cantab.) ;  W.  Emmott,  A.  Fidler,  A.  P. 
Griffiths,  B.Sc.  (Paris) ;  H.  Japp,  I .  P.  Marshall,  H.  F. 
Peet,  £.  van  Putten,  J.  R.  SetUe,  R.  C.  Sikes,  B.E.,. 
B.  A.  (Royal),  F.  Wood. 
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INSTITUTION  OF  HINING  AND  HETALLURGY. 


THE  annual  general  meeting  was  held  last  week 
at  Burlington  House.  Piccadilly,  W.,  when  the 
newly  elected  President,  Mr.  Wm.  Frecheville, 
delivered    his  address. 

The  President,  in  his  opening  remarks,  dealt  with 
new  sources  of  mineral  wealth  within  the  British 
Empire.  He  referred  to  the  possibilities  of  important 
finds  in  the  Himalayan  country  and  in  Australia, 
pointing  out  that  the  fact  that  the  fringe  of  known 
and  occupied  country  surrounding  Australia,  from 
Queen.sland,  through  New  South  Wales,  Victoria, 
and  South  Australia,  to  West  Australia,  was  not  only 
mineral-bearing,  but  richly  so,  indicated  that  the 
probabiHties  of  further  discoveries  being  made  towards 
the  interior  were  very  great. 

Addressing  himself  to  new  developments  in 
mining  appliances  the  President  referred  to  the 
working  of  deep  alluvial  ground  for  gold  by  means 
of  so-called  pump  dredges.  Improvements  had  been 
made  in  this  direction,  and  several  large  plants  were 
now  working  successfully.  *One  he  saw  recently 
was  on  Adclong  Creek,  in  New  South  Wales, 
where  the  gravels  filling  the  valley  of  the  creek  are 
about  40  ft.  deep,  and  the  hard  and  uneven  nature 
of  the  bed  rock  (granite)  was  such  that  bucket  dredges, 
which  work  considerably  cheaper  than  pump  dredges, 
would  leave  a  large  portion  of  the  gold  behind.  The 
plant  appeared  to  be  working  about  an  acre  per  month 
to  a  depth  of  40ft.,  at  a  cost  of  about  4id.  per  cubic 
yard.  The  conditions  which  had  made  the  plant 
a  success,  in  comparison  with  early  failures  of  similar 
plant  in  the  same  locality,  were  large  power  and  large, 
specially  designed,  centrifugal  pumps  with  removable 
linings. 

COMPOUND    CKNTRIPUQAL    PUMPS. 

Another  new  development  was  the  use  of  compound 
centrifugal  pumps  for  high  lifts.  A  large  plant  of  that 
kind,  for  pumping  about  1,000  gallons  per  minute 
from  a  depth  of  1,450  feet,  was  put  in  a  few  years 
ago  by  a  French  company  owning  the  important 
silver-lead  mines  at  Horcajo,  Province  of  Ciudad 
Real,  Spain.  The  total  height  of  i  .450  feet  was  accom- 
plished in  four  lifts,  each  lift  l^eing  done  by  a  quad- 
ruple centrifugal  pump,  driven  by  a  three-phase 
motor.  These  quadruple  pumps  consisted  of  four 
pump-discs  on  the  same  shaft  and  in  the  same  housing 


or  case,  each  disc  being  calculated  to  Hft  about  125  feet, 
and  delivering  its  water  to  the  next,  which  in  its 
turn  imparted  an  additional  and  equal  impulse  or 
push.  By  this  system  it  was  found  possible  to  raise 
water  to  heights  which  a  few  years  ago  would  have 
been  considered  impossible  for  centrifugal  pumps. 

It  was  stated  that  water  was  being  raised  some- 
where about  1,200  feet  in  one  lift,  by  these  means, 
in  a  colliery  in  Germany. 

The  ball-bearing  thrust-blocks  of  the  pump  appeared 
to  be  the  principal  cause  of  anxiety,  but  in  the  more 
recently  constructed  pumps  a  better  balance  had 
been  effected.  As  regarded  efficiency,  the  makers 
guaranteed  that  68  per  cent,  of  the  power  given  out 
by  the  motor  when  running  at  its  proper  speed  should 
appear  in  water  pumped. 

According  to  the  data  supplied  at  Horcajo  the  coal 
consumed  |>er  water  horse-power  hour  amounted  to 
about  2-2  kilos,  say,  4*8  lb.,  equivalent,  with  the 
quality  of  coal  used,  to  about  341b.  of  steam,  and 
the  whole  plant,  at  surface  and  underground,  was  said 
to  have  an  overall  efficiency  of  about  50  per  cent.,  as 
measured  by  the  water  pumped.  In  a  recent  tender 
for  such  plant  a  well-known  firm,  using  Parsons' 
turbines  in  the  generating  station,  offered  to  guarantee 
a  coal  consumption  of  y66  lb.  per  water  horse-power 
hour,  and  stated  that  if  gas  engines  were  used,  the 
coal  consumption  would  be  about  271b.  for  the 
same  work. 


A    CG 


In  order  to  compare  these  figures  with  the  results 
which  were  being  obtained  by  large  Cornish  pumping 
plants,  it  should  be  mentioned  that  the  ordinary 
Cornish  engine  was  stated  by  authorities  on  the  sub- 
ject to  use  from  si  to  3 J  lb.  of  good  coal  per  water 
horse-power  hour.  Somewhat  higher  efficiency  than 
this  had  at  times  been  claimed,  and  the  more  recent 
compound  engines,  using  high  pressure  steam,  were 
stated  to  be  only  using  from  2 J  to  3  lb.  of  coal.  A 
weak  point  in  connection  with  these  high-lift  centri- 
fugal pumps  was  that  they  had  not  yet  been  used 
successfully  for  sinking.  The  trouble  appeared  to  be 
that  they  lost  the  water  when  going  **  in  fork."  Efforts 
were  being  made  to  overcome  that  difficulty. 

Another  feature  which  might  be  somewhat  of 
a  drawback,   under  certain  circumstances,  was  that. 
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like  all  centrifugal  pumps,  to  get  a  good  efficiency, 
they  must  be  driven  at  a  certain  speed,  and  if  this  speed 
was  departed  from  the  efficiency  fell  off  very  rapidly. 

Regarding  the  information  usually  given  to  share- 
holders in  a  mining  company,  it  had  come  to  be  re- 
cognised by  mining  companies  that  they  were  expected 
to  give  shareholders  periodically  a  correct  statement 
of  the  ore  "  in  sight,"  but,  as  regarded  the  appearance 
of  the  bottom  of  the  mine  and  the  future  prospects, 
there  was  often  room  for  very  much  more  candour. 
Too  frequently  the  first  intimation  a  shareholder  got  that 
something  was  wrong  with  his  mine,  was  given  by 
the  falling  market  value  of  the  shares.  It  might  be 
stated  broadly  that  a  manager  of  a  mine  in  his  periodi- 
cal letters,  gave  free  expression  to  his  hopes  and  fears, 
and  that  any  important  change  for  better  or  for  worse 
was,  as  a  rule,  foreshadowed  a  long  time  before  it 
happened. 

Shareholders  ought  to  have  that  information,  which 
was  obtained  at  their  expense,  and  would  be  of  much 
use  in  aiding  them  to  form  a  just  estimate  of  the 
value  of  their  property. 

Reviewing  the  objects  and  aims  of  the  Institution 
and  what  had  been  achieved,  Mr.  Frecheville  said  that 
one  important  advance  in  the  educational  question, 
which  had  been  made  during  the  year,  was  the  establish- 
ment of  post-graduate  scholarships  at  the  Royal  School 
of  Mines,  entitling  the  holders  to  go  through  a  prac- 
tical training  at  mines.  It  was  to  be  sincerely  hoped 
that  the  practical  training  would  be  worked  on  such 
lines  as  to  prove  a  great  success. 


INSTITUTION    OF    ELECTRICAL 
ENGINEERS. 

The  members  of  the  Manchester  section  of  the 
Institution  of  Electrical  Engineers  held  their  annual 
dinner  at  the  Midland  Hotel.  Mr.  C.  D.  Taite, 
president  of  the  section,  was  in  the  chair  and 
among  the  guests  were  the  Mayor  of  Salford  (Mr. 
Alderman  Stephens),  Mr.  S.  L.  Pearce,  Mr.  W.  M. 
Mordey,  Mr.  H.  A.  Earle,  Dr.  Edward  Hopkinson, 
Mr.  F.  E.  Priest,  Mr.  A.  Saxon  (president  of  the 
Manchester  Association  of  Engineers),  Mr.  J.  S. 
Raworth.  and  Mr.  T.  L.  Miller.  The  principal  toast, 
"  The  Institution  of  Electrical  Engineers,"  was 
proposed  by  Mr.  H.  A.  Earle,  and  acknowledged  by 
Mr.  W.  M.  Mordey,  who  spoke  of  the  rapid  growth 
of  the  organisation  (which  was  originally  an  offshoot  of 
the  Association  of  Engineers),  and  mentioned  that 
there  are  now  5,700  members).  Connected  with 
the  Institution  are  also  six  local  sections  (the  greatest 
of  which  is  Manchester),  as  well  as  sections  at  Capetown 
and  Calcutta. 


DEVELOPMENT  OF  THE  TORPEDO- 
BOAT  DESTROYER. 

A  paper  on  this  subject  was  read  before  the  Institute 
of  Marine  Engineers  by  Mr.  W.  J.  Harding,  R.N. 
The  following  is  an  abstract : — 

The  precursor  of  the  destroyer  class  was  evolved 
about  1884.  Practically  these  destroyers  were  given 
just  double  the  power  of  the  latest  torpedo-boats 
in  being.  It  is  interesting  perhaps  to  note,  that  the 
27  knot  destroyers  were  built  of  galvanised  mild  steel 
plates,  with  tensile  strength  30  tons,  the  .thickness 
of  garboard  strake  6}  lb. ;  sheer  strake,  9  lb.  ; 
deck-plating,  6i  and  8^  lb.  per  square  foot.  After- 
wards a  harder  and  stronger  steel  was  used,  which 
was  more  difficult  to  manipulate.  This  increased 
the  cost  of  building  but  permitted  comparatively 
Ughter  scantUngs,  This  latter  steel  was  40  tons  tensile 
strength.  Its  riveting  was  much  more  difficult  with 
the  hard  rivets  used  ;  they  required  more  knocking 
down,  and  the  riveting  was  not  so  comely  and  smooth. 

These  27-Knot  destroyers  were  of  various  lengths 
from  180  to  190  ft.  and  horse-power  varying  from 
3,700  to  4,800. 

The  experience  gained  in  the  27-knot  destroyers 
was  of  great  use  when  faster  ones  of  30-imot  speed 
were  required.  The  terms  of  the  trials  for  the  30- 
knot  destroyers  were  very  much  amplified,  for  whereas 
in  the  former  27-knot  destroyers  there  were  no  reserves 
of  coal  consumption,  in  these  it  was  intended  that 
2ilb.  per  i.h.p.  per  hour  should  be  a  standard.  This 
was  much  less  than  the  average  of  the  former  27-knot 
destroyers.  Messrs.  Thomycroft  and  Co.  obtained 
the  first  record  for  30  knots  in  a  British  naval  vessel. 
Two  other  destroyers  of  higher  speeds  were  afterwards 
built,  the  Albatross  by  Thomjrcroft,  and  the 
Express  by  Laird.  The  former  obtained  a  speed  of 
3ii  imots  with  i.h.p.  of  7,700.  The  30-knot  destroyers 
were  followed  by  a  reaction  in  favour  of  stronger 
vessels,  now  known  as  the  River  class.  These  vessels 
are  of  about  550  tons  displacement,  200  to  230  ft. 
long,  and  h.p.  7,500.  They  are  much  more  costly 
than  the  30-knot  destroyers,  and  though  their  speed 
of  25^  Knots  was  obtained  in  deep  water,  the  author 
is  of  opinion  that,  if  the  30-knot  destroyers  had 
different  propellers  fitted  they  would  outrace  all  the 
Rivers  at  war-service  lading  with  a  smaller  coal  bill. 

The  author  suggests  a  coast  volunteer  corps  could  be 
estabUshed,  largely  composed  of  young  marine 
engineers,  for  service  in  these  vessels  as  coast  defenders, 
and  that  in  war,  the  whole  of  our  coasts  could 
be  defended  by  torpedo-boats  and  destroyers,  leaving 
the  battleships  to  do  their  work  for  the  high  seas. 
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CAGE  SKELETON  CONSTRUCTION. 


A  LARGE  party  of  members  of  the  Junior  Insti- 
tution of  Engineers  recently  Nisited  the  new 
Ritz  Hotel,  Piccadilly,  to  inspect  the  "Cage  Skeleton 
S>'stem  of  Constructional  Engineering  "  at  the  invita- 
tion of  Mr.  J.  P.  Bishop,  one  of  the  jomt  architects. 

The  new  Ritz  Hotel  affords  the  largest  example 
of  the  type  in  this  country'.  A  skeleton  of  steel  frame- 
work, capable  of  carr^^g  the  whole  deadweight  ol 
the  walls,  floors  and  roof,  in  addition  to  the  live  loads 
and  wind  pressure,  is  being  erected,  and  is  at  present 
nearly  completed.  The  walls  are  supported  on  girders 
at  the  level  of  each  floor  of  the  building.  Thej-  carry 
no  loads,  but  simply  serve  as  a  protection  from  the 
weather  and  for  decorative  treatment.  The  total 
weight  of  the  building,  v^ith  the  live  loads,  is  carried 
on  the  steel  columns.  Generally,  the  columns  rest 
upon  cast-iron  base  plates,  about  three  to  four  feet 
square,  which  in  turn  rest  upon  a  grillage  of  steel 
beams  imbedded  in  cement  concrete  of  sufficient 
area  to  distribute  the  load  over  the  ground  with  a 
mmimum  depth  of  foundation.  Cantilever  foundations 
have  been  adopted  for  some  of  the  columns  next  the 
adjoining  buildings,  so  as  to  retain  the  iidiole  of  the 
foundations  within  the  site.  Some  of  these  founda- 
tions may  be  seen  in  the  basement.  The  boilding 
is  of  flpeproof  construction  throughout.  The  whole 
of  the  steel  work  will  be  encased  in  masonr\-  or  con- 
crete. The  floors  and  roofs  are  of  concrete  steel 
on  the  Columbian  system.  The  floors  are  h£dlo>ir 
so  as  to  be  sound  proof,  and  the  coostmction 
adopted  permits  of  a  flat  ceiling  throughout,  without 
panels,    so    as    to    give  apparent  greater  height  to  the 


ELECTRICAL  EXHIBmON. 


An  exhibition  of  electrical  apparatus,  under  the 
style  of  the  Hoibom  and  Finsbur\'  Eiectiical 
Exhibition,  is  now  open.  It  has  been  organised  by 
;he  County  of  London  Electric  Supply  Compaay, 
which  has  areas  of  supply  in  Finsbnry,  Hoibom, 
Wandsworth,  Camberwell,  Southu^ark.  and  Bermoodsey, 
with  the  desire  to  popularise  the  use  of  electricity 
and  to  afford  consumers  an  opportunity  of  ia^xctiag 
the  latest  developments  in  connection  with  electrical 
lighting  and  heating  and  the  application  of  electiicity 
for  driving  machinery.  Over  sixty  firms  ha^e 
tributed  exhibits. 
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Engineering  at  Oxford  University. 


A  N  important  announcem^ilt  has  been  made 
in  connection  with  the  University  of 
Oxford,  whereby  diplomas  in  scientific,  engineer- 
ing and  mining  subjects  will  be  granted  under 
statute  passed  last  year.  The  object  of  the 
diploma  courses  is  to  provide  those  members 
of  the  University  who  intend  to  become  mining 
or  other  engineers,  with  a  sound  preliminary 
training  which  will  enable  them  to  be  thoroughly 
prepared  for  the  study  of  the  more  technical 
branches  of  their  subjects  elsewhere  than 
Oxford.  To  meet  the  case  of  those  who  intend 
to  become  colliery  engineers,  arrangements 
have  been  made  with  the  Home  Office  by  which 
a  special  form  of  the  diploma  will  be  accepted 
in  lieu  of  two  of  the  five  years*  underground 
work  required  as  a  qualification  for  obtaining 
a  certificate  as  colliery  manager.  A  candidate 
for  the  diploma  must  be  a  member  of  the 
University,  must  have  passed  all  the  examina- 
tions required  for  the  degree  of  B.A.,  must  have 
followed  a  course  of  study  approved  by  the 
Committee  in  scientific  engineering  and  mining 
subjects  during  two  years,  is  bound  to  pass 
certain  examinations,  and  must  have  under- 
gone a  course  of  practical  training  approved 
by  the  committee  during  four  months  in  a 
mine  or  in  engineering  works. 

The  courses  of  the  several  diploma-subjects 
will  be  under  the  general  supervision  of  the 
following  :  (a)  Mathematics  for  appUed 
science.  Professor  A.  E.  H.  Love,  M.A.^  D.Sc, 
F.R.S. ;  (d)  Engineering,  principles  and  machine 
drawing.  Rev.  F.J.  Jervis-Smith,  M.A.,  F.R.S. ; 
(e)  Surveying,  H.  N.  Dickson,  M.A.,  D.Sc. ; 
(/)  Geology,  Professor  W.  J.  Sollas,  M.A., 
Sc.D.,  F.R.S. ;  (g)  Mineralogy,  Professor  H.  A. 
Miers,  M.A.,  D.Sc,  F.R.S.  ;  (h)  Mining  and 
Engineering  hygiene  and  mine- ventilation,  J.  S. 
Haldane,  M.A.,  M.D.,  F.R.S. ;  (1)  Electricity, 
Professor  J.  S.  E.  Townsend,  M.A.,  F.R.S.,' 
Wykeham  Professor  in  Physics ;  (/)  Assaymg, 
H.    B.    Baker,    M.A.,    D.Sc,    F.R.S.     In    the 


sttbjects  (6)  Physics  and  Chemistry  and  (c) 
French  and  German  Translation,  responsibility 
for  instruction  is  not  undertaken  by  the 
committee. 

The  range  of  knowledge  required  in  engi- 
neering principles  and  machine  drawing  is 
grouped  under  the  following  heads  :  Strength  of 
materials  ;  elements  of  hydraulics ;  thermo- 
dynamics, and  machine  design,  including  the 
design  of  electric  motors  and  generators  of 
electricity,  and  engineering  drawing.  In  elec- 
tricity the  subjects  are  electro-magnetic  induc- 
tion, alternating  currents,  with  applications .  to 
the  action  of  dynamos  and  motors, ammeters, and 
voltmeters.  The  miningand  engineering  hygiene 
and  mine  ventilation  group  includes  analysis  of 
air,  the  measurement  of  air  currents,  compressed 
air,  poisonous  gases,  dust,  etc.  In  physics  and 
chemistry  the  syllabus  is  that  of  the  preliminary 
examinations  in  these  subjects  in  the  Honour 
School  of  Natural  Science.  In  framing  the 
regulations  the  Committee  considered  9  know* 
ledge  of  mathematics  of  a  practical  kind  and  of 
the  elements  of  physics  and  chemistry  an  essen- 
tial preliminary  to  the  study  of  more  technical 
engineering,  and  they  have  made  these  subjects', 
as  well  as  such  a  knowledge  of  French  and 
German  as  will  be  necessary  to  read  technical 
books  in  those  languages  compulsory  for  all 
candidates  seeking  the  diploma. 

This  is  a  noteworthy  departiure  in  the  direction 
of  making  the  University  courses  of  a  more 
practical  character,  and  the  experiment  will 
be  watched  with  very  great  interest.  The 
inception  of  this  engineering  course  owes  a 
good  deal  to  Professor  H.  A.  Miers,  and  he  is 
to  be  congratulated  on  the  results  of  his  labours 
in  this  connection.  Examinations  in  the 
subjects  for  the  diploma,  except  physics  and 
chemistry,  will  be  held  annually  at  dates  to 
be  announced.  Any  further  information  may 
be  obtained  on  application  to  the  Secretary, 
Mr.  H.  L.  Bowman,  at  the  University  Museum, 
Oxford. 
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CONTRACTORS'    NEW5. 

W«  shall  hm  pl«aMd  to  iBMrt  aad«r  this  oolama.  ITm  of  ohargo,  partloalara  of  opoa  ooatraoU. 


Last  Day. 


March  27 


CONTRACTS   CPEN. 

Grindleford  and  Rowsley.— Construc- 
tion uf  tlie  Grindleford  to  Kowsley  section 
of  the  Derwent  aqueduct,  in  the  county 
of  Derby,  for  the  Derwent  Valley  Water 
Board.  Mr.  Edward  Sandeman,  Engineer, 
Bamford,  Sheffteld 

Homaey.  —  Su{>ply  of  cables,  junction 
boxes,  fuse  boxes  and  meters.  Mr. 
Xorman  Staniland,  Electricity  Works. 
Tottenham  Lane,  London,  N March  27 

Marylebone. —Carrying  out  of  certain 
installation  work  and  alterations  to  exist- 
ing  consuftiers'  installations  in  the  Mary- 
lebone  district  for  the  Borough  Council. 
Specification,  etc.,  from  the  electricity 
offices,  II,  Manchester  Street,  London,  W.  March  27 

Keishley. — One  Lancashire  boiler,  and  one 
300-k.w.  direct-current  steam  dynamo, 
high-speed  enclosed  engine,  for  the 
Electricity  Committee.  Particulars  from 
Mr.  J.  M.  Smith,  t>orough  electricul 
engineer,  Electricity  Works,  Keighley. 
Deposit,  ;f  I  IS March  27 

Great  Yarmouth. —Supply  and  delivery  of 
(Section  3)  surface  condenser,  with  steam- 
driven  air  and  circulating  pumps,  for  the 
Corporation.  Messrs.  Precce  and  Cardew, 
8,  Queen  Anne's-gate,  Westminster,  S.W.  March  29 

Bolton. — Supply  and  erection  of  cooling 
tower  and  condensing  apparatus  in  con- 
nection with  power  station,  for  the 
Electricity  Committee.  Mr.  Arthur  A. 
Day,  borough  electrical  engineer.  Spa 
Road,  Bolton March  30 

Mancheater.— Supply  and  erection  of  a 
Livesey  washer  and  a  rotary  washer 
scrubber,  for  the  Gas  Committee.  Speci- 
fication from  Mr.  C.  Xickson,  superinten- 
dent. Gas  Department,  Town  Hall  ...    March  30 

Bradford. — Supply,  erection  and  setting  to 
work  of  2,500  kw.  of  motor  generators,  or 
rotary  transformers  for  transforming, 
together  with  the  necessary  controlling 
gear.  Electricity  offices,  Whitaker- 
Duildings,  Bradford.  March  30 

Shanghai, — The  Shanghai  Municipal  Coun- 
cil invite  tenders  for  the  construction  and 
operation  of  about  24  miles  of  electric 
tramways  on  the  trolley  system  in  the 
streets  of  the  Settlement  of  Shanghai  ; 
alternative  proposals  are  desired  for  the 
hingle-trolley  and  double-trolley  lines. 
Council's  agents,  Messrs.  John  Pook  and 
Co.,  63,  Leadenhall  Street,  London,  E.C., 
and  Messrs.  Fearon  Daniel  and  Co.,  90, 
Wall  Street,  New  York 


March  31 


LastDaj. 

New^port  (Mon.).— Construction  of  main 
outfall  and  branch  sewers  for  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
offices  of  Mr.  Baldwin-Latham,  Parliament 
Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Geo.  Chatterton,  6,  The  Sanctuary,  West- 
minster, S.W. ;  or  Mr.  T.  S.  Edwards, 
Clerk  to  the  Board,  Newport  (Mon.)  April  i 

Riahworth  (Yorka.)~Construction  of  a 
concrete  service  tank  (56,000  gallons),  on 
Rishworth  Moor,  including  wood  and 
slate  roof,  for  the  Rishworth  Urban  Dis- 
trict Council  Waterworks.  Messrs.  Rich- 
ard Horsfall  and  Son,  surveyors  and 
architects,  22a,  Commercial  Street,  Halifax    April  i 

Aberdeen. — Erection  of  new  bridge  of 
sieel  girders  and  masonry,  for  the  Alford 
and  Huntley  District  Committee.  Mr. 
Tames  Barron,  Central  (*hamt>crs,  216, 
Union-street,  Ab)erdeen April    3 

Birminsham. — Supply,  delivery,  and  erec- 
tion of  200  electric  tramway  cars  for  the 
Tramways  Committee.  Mr.  Alfred  Baker, 
general  manager,  254 A, Corporation  Street, 
Birmingham April  4 

Glaagotv.— Electric  power  generating  and 
lighting  plant  for  Clydebank  Dock,  for  the 
Trustees  of  the  Clyde  Navigation.  Mr. 
T.  R.  Mackenzie,  general  manager  and 
secretary,  16,  Robertson  Street,  Glasgow, 
or  from  Mr.  Geo.  H.  Baxter,  mechanical 
engineer         April  10 


CCMING   CCNTRACT8. 

Chiawick. — The  District  Council  have  decided  to 
apply  lor  sanction  to  a  lean  of  ;f  18,000  for  sewage 
works. 

Maidatone.—An  inquir>'  has  been  held  into  the 
application  of  the  Town  Council  for  sanction  to 
l)orrow  a  sum  of  /6,ooo  for  the  electrical  under- 
taking, 

Marylebone.    —  An      estimate  of      expenditure 

amounting  to  jf  io»395  ^^*  ^^^^  prepared  for  the 

supply  of    eleciricity  distribuior  cables   and    con- 
nections. 

Paignton.— An  inquiry  has  been  held  into  an  applica- 
tion by  the  Urban  District  Council  for  sanction  to  a 
further  loan  of  jf 4 1,000  to  complete  the  Holne  Moor 
waterworks  scheme. 

Luton. — Application  is  t>eing  made  for  sanction  to  a 
loan  ot  :f  5,000  lor  electric  lighting  purposes. 
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TarpoHey.  -All  intiuiry  lias  been  held  at  Tarporlcy 
inlo  an  applicatioii  for  .in  order  to  authorise  the 
constructii^  f4  a  light  raikvav  friMii  Tarporlcy  tn 
the  Cheshire  Lines  at  Mimid'ersvvorth.  The  luld 
length  of  the  line  will  be  (»ver  seven  miles  and  the 
esthnatfcl  cost  jC^b^uoo. 

Shremr«liiiry.  —  The  Council  have  sanctioned  an 
expenditure  of  £^j2(}$  to  carry  out  extensions  at 
the  electric  Ell  uork*^. 

Kfewport«  —  The  Electricity  and  Tramways  Com- 
mittee has  resolved  to  ubtaiii  sanction  fmm  the 
Local  Governmenl  Board  to  borrow  a  sum  to  cover 
the  cost,  about  j^'25,000,  oi  extending  the  condensing 
plant  at  the  electricity  works,  and  a  further  sum 
far  mains,  extensionSf  etc. 

OASett-— The  Town  Council  on  Monday  decided  to 
have  plans  and  estimates  prepared  for  the  erection 
of  an  electric  light  and  power  station  in  counection 
with  the  refuse  destructor. 

CONTRACTS    CUOSED. 

She©rii««St^Johnson  and  Phillips  have  t>een  awarded 
a  contract  for  two  direct-current  dynamos  for  the 
Sheerness  Dockyard. 

Durham,— The  Brush  Electrioal  Engineering  Com- 
pany^ Ltd.^  has  secured  an  order  for  eight  500  k.w. 
three-phase  transformers,  for  the  County  of  Durham 
Electric  Power  Distribution  Company. 

Tred©gar#— Iron  and  steel  manufactured  by  Whitehead 
and  Co.,  of  the  Deighton  I ronworks^  Tredegar,  have 
been  accepted  by  the  Admiralty  and  by  the  Crown 
Agents  for  the  Colonies.  This  is  the  hrst  time  for 
several  years  that  Tredegar  iron  and  steel,  at  one 
time  world-renovyned,  hnd  a  place  on  the  Govern- 
ment list. 

King's  Lynn-— The  Town  Council  has  accepted  the 
tender  of  the  Gciieral  Electric  Company,  Ltd.,  for  a 
steam  dynamo, condenser  aud  pipes, for  the  electricity 
stalion/at  £'i4»^ 

London  United  Trammrays  *-J.  G,  White  and 
Co.,  Ltd.,  have  just  booked  an  important  contract 
with  the  London  United  Tramways  to  the  tune  of 
about  ;f  165,000.  The  work  comprises  tw^o  distinct 
section s.  The  first  h  in  Kingston^  Surbiton,  Maiden 
aad  Wimbledon  districts.  The  total  route  length  of 
this  line  is  about  io|  miles,  and  the  length  of  single 
track  is  atx>ut  18^'  iiiiles.  The  second  section  is  in 
Han  well  and  Brentford,  the  route  length  of  the^ie 
lines  being  about  2|  miles,  and  the  length  of  single 
track  5|  miles,  W,  T.  Henley's  Telegraph  Works 
Co,  haa  secured  the  contract  for  cable  w^ork  in  cou- 
nection with  the  above  tramways  extension.  This 
includes  about  30  miles  of  three-phase  11,000 
volt  e.h.l.  cable,  and  about  45  miles  of  Kt.  feeder, 
distributor  and  lelephone  cables,  etc. 

Bursleinf—The  Town  Cfmncil  have  accepted  the 
tenders  of  Grant  and  Son,  for  erection  of  electric 
ligh  ing  station,  destructor  buildings,  etc,  at  £jJ4S^ 

BirHiinghatn,— Messrs.  the  New  Conveyor  Company, 
Ltd.,  Birmingliam,  have  ;«ecured  a  contract  for 
supplying  the  Birmingham  Corporation  with  coal 
and  ash  conveying  plants. 

Wa»t  Ham* — ^Ve  are  informed  that  Mountain  and 
bibson.  Elton  Fold  Works,  Bury,  have  received  an 
order  through  Me;?srs.  the  Brush  Electrical  En- 
gineering Company,  Ltd,  for  thirty-five  of  their 
improved  M,G.  double-deck  trolley  standards,  with 
poles  and  heads  complete,  for  the  West  Ham 
Corporation  Tramw^ays. 


Manchester,— Bruce.  Peebles,  and  Co.»  Ltd.,  have 
secured  an  order  from  the  Manchester  Corporation 
for  three  joo-kilowatt  Peebles  motor  converter 
They  have  also  secured  a  contract  from  the  Lan 
cashire  Electric  Power  Company  to  supply  alternaL 
ing  current  motors  of  15  horse -power  and  above  for 
one  year,  for  their  hire,  purchase,  and  development 
department. 


APPOINTMENTS    VACANT. 


Day* 


Leeds. — A  lecturer  in  civil  and  mechanical 
engineering  is  required  at  the  Universitv 
of  Leeds,  salary,  ;f300  per  annum  ;  a 
leclurer  in  civil  engineering  is  also  re- 
quired, i'300  per  annum,  with  liberty  to 
take  up  outside  consulting  work...        ...    March  25 

E^ondon  County  Council.— Two  divi* 
bional  inspectorE  (at  £600  per  annum, 
lising  by  annual  increments  of  £2^  to 
j^*8oo»,  one  possessing  special  ciuaUlica- 
tions  in  mathematics  and  science  and  the 
second  in  technology,  including  eleclrical 
and  mechanical  engineering  ;  also  an 
inspector  in  wood  and  metal  w*ork  at 
jf 400,  rising  to  ;f 500 April      i 


APPOINTMENTS    FILLED. 

Larne.^Mrt  William  M*Conchie  has  been  appointed 
manager  to  the  Larne  and  Stranraer  Steamship 
Couniiittee  (owned  by  Midland.  London  and  North- 
western, Caledonian,  and  Great  Southern  and 
Western  Railway  Companies), 

Midland  Railway,  —  We  understand  that  Mr 
W.  B.  Worthington,  lor  the  last  eight  years  chief 
engineer  of  the  Lancashire  and  Yorkshire  Railway, 
has  accepted  the  post  of  engineer-in-chief  of  the 
Midland  Railway,  rendered  vacant  by  the  lamented 
death  of  Mr.  J.  Allen  McDonald. 

Batteraea.— Mr  W,  A.  Kemm  has  been  appointed 
chiet  electrical  engineer  to  the  Battersea  Borough 
Council,  Mr.  Kcmm  was  formerly  at  St,  Paocras, 
and  later  at  Canterbury. 

Swindon.— Mr.  Medcalf  has  been  appointed  traffic 
m^magcr  of  the  t^windon  Corporation's  electric 
tramways  at  a  salary  of  jti5<^  P*^*"  annum. 

Southend.—Mr.  J.  Mitton,  late  mains  superintendent 
at  Southend'On-Sea,  has  been  appointed  chief 
assistant  electrical  engineer  at  that  place. 

GlasfiO^w* — Mr.  R.  B.  Mitchell  has  been  appointed 
superintendent  of  mains  to  the  Glasgow  Corporation 
Electricity  department,  at  ;f  250  per  annum. 

Perth.— Mr.  John  Lambert,  burgh  electrical  engineer 
at  Perth,  has  been  appointed  also  manager  of  the 
tramways,  and  his  salary  is  to  be  increased  from 
£275  to  £}50  per  annum. 

Carliaie,— Mr,  William  Dundas  (of  Callender's  Cable 
and  Construction  Co.  I  has  been  appointed  mams 
superintendent  at  Carlisle  Corporation  electricity 
ivorks. 
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Share   List  of   Engineering,  Electrical^  Iron  and   Steel, 

and  other  GMnpanies. 


Thm  l»n<»l«<  to  •  f»>ifcw«l'w 

Mitly  f^ — 

win  I 


H.   W«  ■■■!>■  ft  t«  k«  1 
•■V  toss  av  iBWti 


Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows : — 
Consols :  April  Sth.  General  Settlements :  Much  30th.  Apnl  18th,  38th.  Bank  Rate,  Msxcfa  9th,  1905,  8^  per  etni 


I.— EN0INEEBIN6,    lEtON,    AND    STEEL 
COMPANIES. 


ENOINEEBDiG,  IRON,  AND  STBEL  COXPAKISB.— C0 


P»td       Ooilatf 


»% 


11,270 
10,000  , 

a,sio,ooo 


nsno  I  5 

1,600,000  100 

ilOO,000  100 

680,000  1 

100,000  1 

aa,ooo  5 

360,000  1 

J28A,nOO  8tk 

160,000  4f 

60,000  ;  4| 

88,884  6 


dUOOfiOO  '  100        — 


!  Alldayt  A  Onioni  Poeomade  Engi- 

neeriog.  Ltd 1 

SI-  Do.    Cam.  Pref .  6  p«r  eent.    . . 

2;6   :Annatroiig  (Sir  W.  O.;,  Whitwortb 


and  Co.,  Ltd. 


4%  Cam.  Pref.. 


«/-    i       Do. 

4%    >        Do.  4%lflMort.Dbfi.Rd.'  100 

4^%   ATeling  and  Porter,  Ltd.,  4i%  Beff.| 

Mt.Debe.Bed 

l/7i  Babcoek  and  Wilcox,  Ltd.,  Ord.    .. 
7W.         Do.  M    «%  Com.  Pief.; 

8/-     Baker  (Joseph)  and  Sons,  Ltd.,  6%! 

Com.  Pref 

Baldwins,  Ltd.,  6)%  Com.  Pref.    . .  i 

Do.  1st  Ut.  4^%  Deb.  Sik.  Bed. 

Barrow  Hematite  Steel  Co.,  Ld.,0. 

Do.  do.       Com  Snd.  Pref.. 

Bayliit,  Jones  and  BayUa,  Ltd..  5% 

Cam.  Prsf .  Sheras  ..| 

Beardmore  (Wm.)  i  Co.,  Ltd.,  4^ 


|IM  —106 


5r% 


n 


»    I    H-   5J 


lstMt.Debs.,Red.3erip60%pd  — 
BeU  Brothers,  Ltd.,  0%  Com.  Pnl.  10 
I       Do  4%  Deb.  Sloek,  Bed.    100 

'Beyer,  Peaeoekaad  Co.,  Ltd.,  Old.      1    ' 

Do.  6|%  Com  Pref.  1    ! 

I       Do.  4l%  Bed.  Deb.  Sloek:  lOO 

Bolekow,  Vaoffbaa  and  Co.,  Ltd.,  O. 

Noe.l.l^W.M      1 

Do.  Nos.  1,68»,101-8,800,000',    19/. 

I  Browa  (John)  and  Co..  Lim^  <M.. 

Koe.  I'lMijm  16/-  ' 


1       Do.  Ord.,  Noe.  1,100.001'1.71 
'       Do.       6%Cam.Pref.  .. 
Cammell,  Laird  *  Co.,  Ltd.,  Ord.  ..| 
Do.  6%  Cam.  Pref.    ... 

Clayton  *  Shattlewortb,  Ltd.,  Ord.| 
Do.     6%Cam.Pref      ..    _..| 


75,000  '  1 

1,860,6»4  1 

£400.000  Stk 

aoo/no :  6 

260/)00  I  1 

800,000  1 

4,721  18 

60,764  1  18 

90.860  I  10 

6,000  '  10 

186,748  ;  Stk 

96,000  >  10 

liBOflOO  I  Stk 

.9,000  I  10 


6d. 

6/- 
8/« 

•(5 
1/6 

8/0  _,        

4%  Do      4%lstMort.Db.8tk.Bedi  100 

7/6  Conaett  Iron  Co.,  Ltd.,  Ord. .  71 

10/.  Croesley.  Bros ,  Ld  ,  Ord.  408I4/77870'    10 

5%  Do.       6%  Cam.  Pref j    10 

9/6    Delta  Metal,  Ltd.  Shares     ..  1 

Dorman,  Long  A  Co.,  Ltd t      1 

Do.    4%lfltMort.  Perp.  Deb.Stk.-  100 

Danderland  Iron  Ore  Co.,  Ltd.,  6%, 


'}< 


Cum.  Pref.  and  Participating. 
s»  A  Co.,  Ltd.,  Ord.. 


6,000 

126.000 

21,000 

10.000 


£160.000  Stk 

lejdoo  I  10 

9,600  10 

966,000  ,  1 

841,000  6 

£1,860,600  Stk 

18,000  1  6 

960,000  1 

90,000  ,  10 

80.000  >  6 
406,606  i  1 

47,600  10 

98.001  6 
86,000  1 
18,000  6 
«),000  10 


A.   Dnnlop  (James 

i              Do.          6%  Cam.  Pref.       ...  * 

r-    Ebbw  Vale  Steel,  Iron  &  Coal  Co., 

Ltd.  18 

[•    I       Do.               do.                do.       ,  10 

f.     Elliott's  Met%I,  Ltd 8 

%t           Do.    Cam.  Pref.  6%       ..        ...  10 

%i           Do.    Deb.  4%        100 

/'     Fairfield  Shipbuilding  A  Engng.Co., 

Ltd.,  6%  Cam.  Pref.        ..  10 

%          Do.      4*%  Mort.  Deb.  Stk  .Bed.  100 
%   Fleming  ft  Fergason,  Ltd.  Ord.  Nos. 

1/9000 10 

1    6%      Dj.5%Cam  Pref .  Nos.  9001/16000  10 

8/.    Fraser  A  Ctaaimen,  Ltd.,  Ord.      . .  8 

:    1/6                  Do.              7^  Cam.  Pref.  8 
I    6%  Galloways,  Ltd.,  5%    Cam.  Pref. 

18001/28000  ..        10 

4%          Do.       4%  1st  Mort.  Deb  Red. .  100 

—     Greenwood  A  Batley,  Ltd.,  Ord.  . .  10 

7%         Do.    7%  Cam.  Pref  ..        ..10 

I    1/.     Gaeiit,Keen4kNettlefolds,Ltd.Ord.  1 

,   8f6           Do.       6%Cnm.Pref 6 

f    4%          Do.       4%  Xrred.  Mort.  Deb.Stk  100 

I   9/0    Gwynnes,  Ltd.,  6%  Cam.  Pref.      . .  6 

'    8/6    Hadfleld'sSteelF*dryCo.,Ld.,Ord.  1 

4/6           Do.       4)%  Com.  Pref 10 

'    8/.     Hall  (J.  dE.),  Ltd. 6%  Cam.  Pref...  6 

'    1/6    Harrey  United  Steel  Co.,  Ltd.      ..  1 

7i%   Hawthorn.  Leslie  A  Co.,  Ltd.  Ord.  10 

7/.     Head,WrigbtMndCo..L(d.  6 

Tftd.   HiU(Bicbard)4kOo.(1899)Ld.,Oid.  1 

ayf-           Do.       6%  Cam.  Pref 6 

6/-    Hornsby(Bichard)*SoBS,  Ld.,Ord«  8 


SubMrilMd. 

750,060 

dftjOOO 

£960,000 

87,600 

49,587 


Lsat 


a 

ff 


% 


900/X)0 
£800,000 


910,000 
75,000 

£75^000 
91.948 
14,948 
6,000 

78,000 

80,000 

£9B0A» 

199,000 


70,000 
£400jOOO 


65,000 
13,000 


196J8B 
78,068 


£850  JOO 
86j000 
975.000 


£800,000 
£116,800 

£97,900 

950.000 

800,000 

£800.000 

49,560 

£125.240  ' 

95,000 

95.000  , 

£950.000 

86,000 

56,000 

•84,789 

538,845 

£940,000 

800,000 

£900,000 
£160,000 

10,000  ' 

8506496900)4 

$860814100  I 

$162268000  i 

8,860,000  ; 

760,000  I 

£750,000 ; 

£1,260,000  I 

£1,000.000 

225,000  i 

600,000 

£800,000  . 

7.687 
t 

800  , 
66,666 
66,606 
I      £940,641  I 
I      £180,000 


Howard  A  Balloagh,  Ltd.,  Ord.  1        1 

Do.    6%  Pref .  (Non.Gam.)          ..  IS      U 

Do.    4%  Deb.  Stk..B«d.  after  1988 j  MO      V 

Kynoch,Ltd 10    ■  18 

Do.    Com.  Pref.  5%                   ...  10      M 

Lambert  Bros.,  Ltd.,  Ord.    ..  1 

Do.       S%%  Com.  Pref 6        4 

8/1^  Leeds  Forse  Co  ,7%  Cos.  Prat.  ..  S 

nd    LyM«htfJohB),Lta.,«%Oim.Pf.  1 
d%       Do      4i%  1st  Mt.  Deb.  Stk.,  B«d.. 
1/-    Biatherdt»iatt,Ld.,6%Cam.PK«rl 

yU.    Measores  Banoa.,  Ltd.,  Old I  1 

Nd.          Do.    5A%  dun.  Pref.               ...  1 

4%         Do.    4|%lstMrt.Db.Stk.,Bed.  100 

lb<    Moats  3ietal.  Ltd i  i 

6%       Do.    Pref.  5% § 

17/6    Nantyglo  and  Blalna  Iron  Wocks,: 

Ltd.,8%Ciim.PrcL:  Oft 

6/.    N.Brit.Looo.Co.,Ltd.,6%Cto.PLl  10 

—  North.Eastem  Steel  Co.,  Ltd.,  Ord.  6 
4i%  Do.  4i%lstMrt.Db.8tk.3edU  100 
9/.    Peanon  *  Knowles  Coal  and  Inmi 

Co.,Ltd.,Ord.,*'B-  0 

8/.           Do.       6%  Cum.  Pref. "A-    ..'  S 

6/.    Pease  &  Partner*,  Ltd.,  Ord.        ..i  10 

4%          Do.       4%  Perp.  Deb. Bloek  ..;  100 

8/.   .Peebles(Brace)&Co.,Ld.,8%Cm.P.)  6 

—  Pooley  (Henry)  A  Son.,  Ltd.,  Ord  . .  1 

—  Do.       6}%Cam.Pref.  ..        ..f  0 

—  Projectile  Co.  (1808»,  Ltd.,  Ord.  ..1  1 
9/.    Bbymney  Iron  Co.,  Ltd.      ..       ..■  0 

9/.   '       Do.       New           I  6 

6%  Do.       5%  Mort.  Deb.,  Bad.    ..100 

Tj^d.   Biehardsons,WestarthdOo.,Ltd.,| 

6%^1IBE>  Pf .  1 

41%         Do.      4«% Perp. Dab. Stock  .. I  100 

Id/-   Boston,  Proctor  A  Ca,  Ltd.. .        . .  10 

6d.    Scott  (Walter),  Ltd., Ord.    ..        ..:  1 

Do.          8%  Com.  Pref.    ..  l 


U 
i 

01 

:  s 
I 

n 
u 

In 

i 

I 

II 

'  01 

i 

« 

i 


wDriiwBtk.1  UO 


^. 


100 


100     10 
10 
10 


6d. 


Do.         4%Petp^D 

Sbelton  Iron,  Steel  and  CSoal  ( 

Ist  Charge  5%  Debs..  Bad  .  .i 

Do.     6%  9nd  Mort.  Debs.,  Bed. 

Sooth  Darbiam  Steel  4k  Iron,  Ltd.Or.i 

Do.  6%CBB.Praf...: 

Do.        4i%Per.Deb.8toek 

Steel  Co.  of  ScotUnd  Ord.  1/49560..  ■ 

Dj        9%  Trost Mort.  Deb.    ..' 

Stephenson  (Robert)  &  Co.,  Lid.,Or.| 

Do.        6^%  Cobb.  Praf.    ..: 

Do.       4%Perp.Deb.8toek; 

Stewarts  A  Lloyds,  Ltd.,  Ord.       . . ;    10 

Do.       •%  Cam.  Pref |    10 

Swan,Honter  A  Wigham*  1 

Bichardaon,  Liin.  Ord..      1 

Do.    5%  Cam.  Pref i      1 

Do.    4i%lstMort.Deb.StkJtaa  100 
Thames  Iron  Works,  Shipbaildinc  ! 
A  Engineering  Co..L(d.,5%  Cnm.PT.       1 
Da    4%Irredeam.lstMorU>al^|  100 
Tbomycrolt  (John  I.)  4k  Co.*  Ltd. 

0%Ciim.PEaf.i     1 

Tylor  (J.)  4k  Sons,  Ltd.  6%  Oam.Pf .1    10 

United  States  Steal  Oorp.  Goni.8*.  0100 

Do.  7%  Com.  Pref.  Stoak  $100 

Do.    10.60vr.5%Skg.Fd.O.Bda.$1000 

Viokers,  Sons  41  Maxim.  Lid.  Old. .       1 

Do.    5% Non-Cam.  Prof.     '  ..      1 

Non-Coia.  Pref.  Stock.  100 

lst.Mort.Dab.Stk.Bad.  100 

i%9adMort.Dsbs.3ad.  100 

)teel,  Coal  4k  Coke,  1 

L(d.,Def.  Old.      1    ' 

6%CQm.Prtf.Oid.     ..'     1 


0 

\   . 

:  I 


Do. 
Do. 

WeldlesB  Steel 


4%  Fscpstoal  Dsb.8look 

•      1  Tabe,  " 


ir- 


Stoeks  sad  Sharss  msrksd  *  are  qaotod  sz-diTidsnd. 


Ltd.,  Com. 

Pref.^  8 
Do.       Mort.  Deb.  4§%    ..        ..100 

Willans  A  Robinson,  Ord 6 

Do.       6%0nm.Prar f 

Do.       4%lstMort.Deb.8tkJtad  UO 
Yorkshire  Iron  A  Coal  Co..  Ltd., 

4i%  lit  Mort.  Deb.  Stk.  Bad.  108 


£500,000 

ie  200,000 
400.000  ; 

lOS.THl 

^125,000 

■36.000 

40.000 

J2OQ,00D 

£100,000 

s^.ooo 
ei.oQo 

DOOO 


4.0^3 

0,000 

|13J00 

[ai,m»o 

},000 

rio,s4« 

3.000 


iujooa     10 


5 
SUE 


9 

Stii 

6    I 
Stk  * 

1  ' 

6 

5 

Btk 

I 

Stk 

« 


s 

stk 
3 

•a 

Btk 
10 
Btk 


0,000 
6,000 

185,000 
BSOOOO 
pSO.flOO 

0,000 

7. BOO 

•100,000 

,  87.860 


Bfck 
6 

5 
8lk 

10 

100 
10 

I 

It 


y,tm :  loo 


lit, 

m- 

4% 
V' 
«/4l 

»/- 
m 

1/6 
5% 
!0/' 

1l 

m 
*% 

m 

4% 
5/- 

i% 

a% 

a*/- 

4% 


AlliAoce  Elec.  Co.,  Ltd.  6%  Cum.  Pf. 
Aron  Eleo.  M«ie¥  Ltd .,  (S%  Cum.  Pf. 
BcJI't  Ai»be*i09  Com  Ltd, 
Brilleh  Intalated  c^  HAl&bv  Oftbles  I 
LUi.,  Oni. 

Do.  fi'o  Cam.  Pref. 

Do.  44  i,\  let  Mort.  Uflh.  5lk,  RtL 
BritiabTbomson-RoustonGo.fLtd.,  I 

4§%  l«t  Mort,  Deb,  8tk,  Red. . .    lOO    169  — lOl 
British  WoitinghousB  Electric  And 

Maaufftc.  Co.,  Ltd,,  t%  Pref. . . 

Do.        4%  M  ort .  Deb ,  Stk,  Red , . . 

Brueib  Elec.  EnKiog.  C<i.,  Ltd.^Ord. . 

Do,       6■^,  Pref 

Do.       iJ'V,  Ptitp.  lat  Deb.Stk.. . 

Do.        44  "oPerp.  2nd  Deb.  Btk. 
Ci.llend«r'sUiibltjitConHtn,Ltd,Ord. 

Do.     6    V,  Cam.  Pref. 

Do.    4^%  1  BlMoruDeb  Stk.Red. 
Cromptoa  A;  Co.,  Ltd; 

Du.        5  "n  iHt  Mort.  Reg.  Dflbi. 
Di  ek ,  Kerr  A  Co . ,  Ltd . ,  Ord.  , . ; 

Do.      'S**;^  Cam.  Pref.      ..         .,1 

Do.      i^%  Deb.  Stock,  Red.    . .  1 
I>oiilton  ^  C<i.,  Ltd.,  r,'\y  Com.  Pref  J 

Do.     I  at  Mort.  4«.;  Iree.Deb.Bik, 
Bdison  and  Swaii  Uoited  Eleotiic 
L>eht,  Ijtd.,  ^'A'SUarea 
Nob.  1-99,201 

Do.    "A  •' Bbares  Koi.0L0l7.ta0 

Do.    4*^,  Deb.  Stoek  Red. 

Do.    5%  Be<K}ii4  Deb.  Sik,  Red. 
EltK^tic  Com  true  tloii  Co..  Ltd,     .   ; 
I        Do.    7'.  CumulaiiTC  PreF. 
i        Do .    4' !; .  Perp,  1>* t  M t .  Deb .  Stk . 

Evered  end  Co.,  Ltd.  ..         ' 

Pferranii,  Ltd.,  6%  lit  Mort.  D«bJ 

Stock,  Red...         ..         ..         ..'100       90  —  95 

Oeu.    Elect.    Co.  (1900),  Ltd.,  6% 

Ctim.  Pref.  10 
.  Do.  4'V,  lit.  Ml.  Deb.  Btk. .Red.  l«l 
Befol  ey  'a  { VV .  T . )  TciegrApb  Work* , 

Co.,  Ltd.,  Ord. I      6 

Do*       4|<»;  Cum.  Pref.  ,.        .-!      6 

Do,        tH,  Mt.  Deb.  Stk.  Red.!  100 
lodiA  Rubber,  QutU  Percbft  it 

TeleifiMipb  Works  Co,,  Ltd.,,     10 

Do-        Ist  Mort.  Deb.  Red.     . . ,  100 

Parker,  Thou.,  Ltd. 10 

Bcott  {Britestt  <%  Mountain,  Ld.,Ord.,      I 
TelegT&ph  Caoatructioii  and  Main- 
,  tenanoeCo.,  Ltd.      12 

I        Do.       4%  DeU,  Bonds  . .        . .    lOQ 


6 
100 

a 

100 

100 
fj 
5 

100 
3 

100 
6 
6 

100 
I 

100 


100 

100 

2 

% 

100 

10 


;    84-  H 

:  91  -  w 
,  1*-  l» 

92  —95 

79  —  Bi 

11  -  Hi 

6i-    ^1 

106  "lOB 

H-  n 

»S—  OS 

n-  «S , 

too  --108    i 
108  — io5 


so  —  a^ 
ftfl  —  ill 

97-99 

IS  —  14 


94—  10 

n  -  96 

194—13- 
IW-lll 

1«  -  17 
100  — 10« 

64—  7 
16/— 17/- 

36-88* 
lOa  -106 


IlL- ELECTRIC    TRACTION. 


Ri 

j 

gfjf/ 

KtU4. 

1 

Mi.4.| 

LaOtOOO 

6 

8/. 

HfiO^OOfT 

5 

^ 

plflO,€00 

Btk 

B% 

20,000 

10 

6/- 

10,090 

10 

6/' 

£46.800 

100 

6% 

£im,S2& 

Btk 

4*% 

75,606 

1 

,  £9,304 

1 

il-49d 

'16,000 

6 

— 

T5,000 

S 

m 

CSS.OOO 

Stk 

H% 

ioo.ooo 

Stk 

6% 

% 

^,901 

10 

«/- 

166,197 

10 

«/• 

J)00,000 

Stk 

IK 

60»ooa 

Btk 

Foofioa 

6 

m 

n.ooo 


6  ^-a^. 


|AosloArgmitJtieTramsCo.,Ld.,Or.  6 

Do.                6%CtiroPr;  5 
I                  Do.                  Permanent 

B%  Debenture  Stock,  1W88   ..  1€0 

QarceloBA  Tiama  Co.,  Ltd.,  Ord.   . .  1  10 

Do.           6%CiitaPf.8bare»l  10 

Do.           6<!bl>ebs.,  R»d.  ..I  lOO 

Do.           4fit,Red.Deb,Btk,  100 

iBatbElec.TraiBB.Ld.,  Pf.Or,         ..  I 

I  Do.  6%  Cum.  PL 

'  Briibane  Electric  Tram  InTeatmant 

I                        Co..Ltd^Ord.  ..        .,  5 

I               Do.           6%Cam.  Pf.        ..  6 

I               Dq.    44%tttDeb,Stk..Red.  lOQ 

3rit.  Columbia  Eleo.  Rly.  Co.,  Ltd., 

Def.  Ord.  Stock      ..        ,,100 
Pref.  Ord.  Stock     ..         ,.100 

firit.  Electric  Tmetiou,  Ltd.,Ord.i  10 

Do.       6%  Cuiu.  Pref.  ..        ..  10 

Do,        6%  Perp.  Deb.  Stk.       ..  100 

Do.       i%  3nd  Deb.  Stk.  Red..  100 
Buenob  Ayreu  ±   BeJi^raao  E1eM;trio 
Trami,  Ltd.,  Ord, 
Do,       "A*"  6%  Cum  Pref.     .. 
Do.       *'  B "          do. 


140  —113 
12  —  124 
9  —  10 

m  -ica 

—100 


1^1 


8= 


n 


I  -  u 

Si-    4i 

,94-98 

lOS  -lOfl 

100  -loa 
lol^iij 

1122  '   1S4 
,  98  -100 


Elt 


jeaoovtioo 

£190,000 


100 
stk 


00,000       10 


m,QQO 

jeico,ooo 

12S,0IK» 

£1,031,000 
£50,000 

314,016 

500,000 

£850,000 

CO.OUO 

110,9-29 
£150,000 
£196,200 

24,500 

£830  000 


10 
5 

aik 

10 

Stk 
Stk 

1 
1 

Stk 
5 

8 
100 
Stk 

10 
10 
Stk 


BuenOB  Ayrea  fi lac.  Tram  a  Co.  (I96I) 

Ltd-.5%Db  atk„Red. 

Buenos  Ayrea  Gd,  Nut.,  Ltd.,  6%' 

Ui  Deb.  Bds. 

CalcottR  Tramways  Co..  Ltd. 

Do.        H%  lat  Dab.  Stk.,  Red, 

Cape  Electric  Tramways,  Ltd.     . , 

City  of  Birmingliam  Tram^  CD.,Ltd, 

I  6  *,,  Cum.  Pref. 

4%     ,  Do.        4'V,  1st  Mort.  Deb«,  . ,  I 

6%     Colombo  Eler,  Tram.  A;  Li^bt.  Co.^ 

I     Ltd..r'*v>  1st  Mort,  Deb.  Stk.  Red. 

6/-     Dublin  United  Tram«.   Co.   (1896), 

Ltd.,  Ord.    ,* 

6/-    I  Do.    6%  Pref 

2/6    lale  of  Tbanet   Elec.  Trams,  aod 
;      LigbLCo.,LtiL,  5%  Cum.  P*ef. 
4%  Do.    4%  Deb. Stock.. 

5/-     London  United  Trams.  (1901),  Ltd.,' 

j  5%  i'nm.  Pref ' 

i%     I     Do.    4%  l*t  Mort.  Dob.  Stk.  Bed. 

6^jb     Madras  Electric  T trims  a904>.  Ltd.,| 

I        &%  Deb  Stock,  Bed,      ,. 

I    —     Metropolitan  Elee.Trams,Lt<l,,Der.| 

6a.    1        Do,  5%  Cum.Pref,-,        ,J 

iti  I>o*  H%  Deb.  Stock,  Bed.! 

I     6/-    New  General  Trail ttou   Co.,  Ltd.. 

I  6%  Cum.  Pref. 

SI2^  North  Metrofwoli  tan  Tram  ways  Co., 
B^^i!;.  Do.   .  ai''«,  Mort.  Debs. 

6%    Pertb  Eteotriii  Tramn,  Ltd.  (W,A.> 
5%  1st  Mort.  DcK.  Stock,  Red .  . 
10/-  IPotterieaElee.Traoiicn  Co..Ld..Or, 
6/-  Do.  S-ib  Cum.  Pref,     .. 

4|%  I  Do.  44%  Deb.Btk.,Red. 


100 
5 

100 
1 

6 
100 


106  — 1U6 
101  —104 


100     106  —105 


10 
10 

6 

100 

10 
100 

100 

1 
1 

100 

6 

100 

100 
10 
10 

too 


la  — 14 
164-  m 

eB  —  3 

10  -104 
99  ^m 

101  —108 
80-95 

104  —im 

94—  10 
lOi  — 106 


IV.— ELECTEIC   LIGHTING   AND   POWER.^ 


7.500 

7,'500 
7.600 
£70,000 
14,000 
£50,000 
37*507 

12,19(8 

60.000 

£:JS8.783 

79,000 

86,000  I 


10 

to 

Btk 
6 

Btk 
5 

6 

6 

Stk 


m 

6/- 

H% 

^' 

m 

8/- 


44,496 
£150,000 

70,596 

4D,0O0 
£100.000 
£800,006 

|{},000 

S0,000 

4400,000 

70,000 

70.000 

£ao0;00O 

Jk^l.OOO 

io.qoo  , 

IfiO.OOO  I 

15^000  I 

16,000 

£60,000  I 

150JOQO 

2i»ooo ; 


6 

atk 

6 
Stk 

10 

10 
Btk 
Stk 

10 

10 

Stk  I 

6 

6  I 

Btk  I 

Stk  I 

Stk.! 

'?! 

Stk  . 
1 


m 
'^ 
1^ 

6/. 
5% 

4/- 
6/^ 

a/- 

6% 

44% 

8^6 


Ih 


Bourtiemoutb  &  Poole  Elec.Sup.Oo>.«j 

Ltd.,  Ord, 

Do.         44%  Cum.  Pref. 

Do.       6'*Tj  Cum.  Second  Pf,    . . 

Do.        44%  Deb.  Stock  Red     . . 

Bromley{KeDt^Etec.Li.&pT.Co,Ld 

Do.      do.    44",,  lat  Deb.  Stk,  Bed. 

Brompton^Kenaingtott  Elecl^upplj 

Co..  Ltd,  Ord,     -. 

I        Do,       7%  Ctim.  Pref.  Sbarei.. 

OaloutU  Etea.Snp.  Cor.  Lbd.tOrd,. , 

C«atralElec.  Sup.Co.,^  Ltd,,4*'^0aft. 

Deb.  6,k,    ..I 

Ohariog  Croas  <k  Strand  Eleo.  Sup.l 

Corp.,  Ltd.,  Ord... 
I        Do,  do.    44%  Cum.  Pref...' 

I         Do.  do.    4%  Deb.  Stk.  Red,  I 

Cbolsea  Elec.  Sply.Co.,  Ltd.,  Ord. 
Do.        do,    4J'\,  Deb.  Stk..  Rod ' 
Ctfcyof  London  El.LKhtg.Co.,Ld.,0  ' 
Do.      6'\,  Cum.  Pref.  .. 
Do,      5  V  D<?b.  stk.,  Red 
Do.      44  ^o  '2nd  Deb.  Btk.,  Rod 
lOountyof  Loudoo  Eleo  Supply  Co., I 
I  Ltd.,  Ord. I 

Da.       6%  Cum.  Pref,    . .        . . ' 
I        Do.        4i%  Deb.  Stk.,  Red,    ,.| 
Edniundsou'ii  Eleo.  Cor,  Ltd.,  Ord,| 
Do.       6%  Cum.  Pref. 


10 
10 
10 

100 
5 

100 

6 
5 
6 


6 
5 

too 

5 
100 
10 
10 
100 

too 

10 
10 

lOU 
6 
6 


Do.        44"blatV[ort.Db,Stk.ReK!  106 

JElectric  Ltgbting<i  Traction  Co.  of' 

An  a  trai  i  a.  Ltd,  6-n  De  b.  Btk .  Red . 

'Folkestone  Elec.  Supplf  Co.,  Ld.,  O. 

Do.       ^%  la t  Deb.  Htk.,  Red.  \ 

Havana  ElectrjcitT Co.,  Ltd ' 

Hove  Elec.  (  i-'  -  -      -    .  Ltd.,Ord.i 
,  Is  le  of  Wigb  t  ;  h  1 1£  Po wot 

Co.,  Li  Stock,  Reo. 

E&lgoorlic  Kii '  UK  jrMi,ver  A  Light  j 
I  ing  C-orp.  Ltd.,  6\Vt  Cum.  Pref. 

Kensicgton  and  Enigbti^bridge  Eleo- 
I       trie  Ligbting  Co.,  Ltd..  Ord. 


Stocks  and  Sbarea  marked  *  are  qaoted  «x-dividend. 


I 


I 


9l^  1^ 


U  -  12 
|lt)6  —107 

Si-  6i 
tOl  —104 

'  lOJ-  lOJ 

:  10  -  104 

,    9  -9J 


100    106  — loa 


8  —  84 
6|-    51 

1C5  -107 

109  -111 
llt-Wi* 
134-  14* 
123  -127 
108  -105 

»*-  10 
ia{-  Vii 

no  -113 

64-  ^ 

106  -108 
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ELECPBIG  LlGHTINa  A>¥D  POWER.— Contd. 


TBLEQRAPHS  AND  TELEPHONES.— Contd. 


JI86/XX)     8ik     4% 


111,000 


4im,806  I 
100A» 
70,191 
SOO^OOO 

Smoo  j 


10    111/. 

81k  i  4% 
81k  I  8l% 


6260.000 

—    1 

1^ 
460,000 
484,700 

10 
100 
6 
Stk 
100 

40,000 

5 

10,000  I 
4160,000! 
11,000 

460,000 
06.000 
100^000 


4100,000  , 

60,000  ' 

80,000 

4100,000  , 

110,000 

18,161 


.Kennncton  and  KaightibridgeEtoO' 
trie  LIghtlBK  Co.,  Ltd.,  and  the! 
!       Nottinc  Hm  Bieotrio  Lightiiifi 
I       Oo.,  Iiid.,4%  Deb.  Stoek.  Bed.! 
;  London  Bleo.  Sapply  Oorp.,Ld.,Ord.= 
Do.   «%Prel.     ..        ..        ...      , 

>         Do.    4%lftMorft.Db.Stk.,Bed.   100 

!tfetropolitaaElec.Bap.Oo.,Ld.,Or.     10 

Do.   4|% 0am.  Frel.    ..       ..'     6 

!  Do.  4i%lstMort.Db.8k..Bed.i  100 
Do.  8l%Mort.Deb.8lk.,Bed.l  100 
laCidUnd  Elec.  Corp.  for  Power  Dis-| 
!  tribation.Ld.,4%l8tMortJ>eb.  100 
Notting  Hill  Elec  Ltff.  Oo.  Iitd.Ord.  10 
(  Do.  4%  l8t  Mori.  Debs.  . .  j  100 
(Oxford  Eleotrio  Oo.  Ltd.,  Ord.  . .  |  6 
Do.  4%  Debenture  Stk.  Red.  100 
•  Royal  Bleo.  Co.  (of  Bfontreal)  ! 

4i%  20-yr.  1st  Mort.Deb 
St.  Jamet*  A  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%Pref 

Do.         8^%  Deben.  Stook,  Red 
Smitbfleld  Markets  Eleo.  Saoply 

Co.,  Ltd.  Ord. 
Do.       4%  Debenture  Stk.  Red. 
South  London  Eleo.  Sap.  Co.,Ltd.O. 
Sonth  Metropolitan  Eleo  Light 

h  Power  Co.,  Ltd.  Ord. 

Do.       7%  Cam.  Pref 

Do.       44%  1st  Deb.  Stock  Red. 


6 

6 

100 

6 

100 

6 


Urban  Electric  Supply  Co.,  Ltd.,  O.; 
~       8%  Cum  Pref. 


Do. 
Do. 


4^%  1st  Mort.Ddb.Stk.Red 


Westminster  Elec.  Supply  Corj^ 


1 

1 

100 

6 

6 

100 


Do.       6%  Cum.  Pref. 


Ord. 


100  —101 
:  14  —1 

I  98 -1( 

4i-4i» 

106  -lOH 


1-6! 


4825,000 
4072,000 


Stk 

Sik 


40,  000     10 


4600,000 
4750,000 


Sbk    ; 

Stk  { 


€0.000      90 


v.— TELEGRA.PH  &   TELEPHONE  COMPANIES. 


BobMribed. 


Paid 
ap. 


Closing 


MHjm  100 

99,000  10 

i76a,5ao  stk 

£3,iiB,aio  etk 

£3,iis,aio  stk 

4i.€oa  & 

I  LS,OQO,OOU|ltOO 

10,000  10 

6,000  10 
6^000  <      & 

^90,000  CO 

00,710  so 

£Sfi,800  100 

#300,000  100 

£100.000  IG 

600,000  10 

J603.400  I    Stk 

44.000,000  aik 
4MIOCMI0Q 
4l,98flj814 
l(5O,0l» 

468.100  too 

17,000 

n.mo  1 

41,flg33aa  Btk 

£um^  mi .  Bik 

tm,aua  & 

£S,000,000  fitk 

£m&/>m  '  stk 

iTO,aia  1 

so,ooo  i 

iioo,ooo  100 

mioo 


,  '  AfriciTT  Direct  Tel.  Co.,  Ld.,4%Mt, 

DfibB.  iSeries  AK  Red.    . . 

j  4mft£0  n  Teleu  raph  Co.*  Li. ,  . 

j  Anglo-  Aroeridi-Q  TeU  Co* .  Ltd . ,  Ord. 

Do.         6%  Preiefre«3  OrdLDsr; 

I        Do,  Defeifred  Ordinary    . . 

I  Ghill  Telaphofie  Co.,  Ltd 

i Commercial  Gable  Co*,  C»pit*t  Stk. 

,  I  Do-  6teJfl.500'rr4%Deb.8tk.,tted. 

Cuba  SubmKTins?  Tel.  Co.,  Ld., Ord. 

Do.        10*.^  Preferetioe  . . 
Oiwol  Bpaniih  Telograpb  Go.,  Ord, 
10%  Cum,  Prerereoce 
'        Do*       4|%Deb«.., 
[Hreoi  U.S.  CAble  Co.,  Ltd. 
,  iDireel  We»t  India  Cable  Co.,  Ltd*,! 


100 

10 
100 
IDO 
lOQ 
5 

$ma 
100 
10 
10 
5 
5 

60 
90 


44%  Reg,  Dflbi.1  100 
BiAt.  A  9 .  Af ricnn ,  Ld *,  4%  Mt.  Db *.    ' "" 


100 


95 

10 
100 
100 

too 


41T0,W7 


Do*    1%  Ef,  Mt*  Dbi.  iMmrUiiim 

Sdbddr), .] 

IfiMtem  Extena1on,AuEtraplMiii  and 

ChmA^Ltd. .. 

Do,    4%  MOPt,  Deb*  6tk,.  ParpJ 

Eulern  Tele,  Co*,  Ltd.,  Ord,         , , ; 

'        Do,       B  %Prel 1  __ 

*■        Do*       4^Mort.Dcb*    ,,        ,*    lOO 
JOreMil  JTorthero  Telegrayh  Oo.,Ltd.,' 
i  {of  rkipcnhagen)    ..j 

HaUfas  «nd  BertoLida^  Gable  Oo.,| 
[       Lid.,  4|%  lit,  M:  m.  Debs.  Bed.   100 
:iiido-EarniHeftii Tele. t^o., Lid.        ..]    96 
iMjnte  Video  Telephone  Co.Jjtd.tO.,      1 
iNaUonal  Telephone  Go*,  Lid.,  Pref.'  100 

/        Do*       Detenred I  100 

Do.       5%  HoD'Ouni.  8rd  Pref.        6 

Do.       94%  Deb*  Stk.,  Bed.    ..    100 

Do,       4%       do,       do.  ..100 

Oriealial  Telepbone  ik  Eleo.  Co.,Ltd.       1 

Do.       «%0om,  Pref 1 

Paeiae  &  Eutopean  Tel.  4%  Guar. 

I>eb8.Bed...    100 
I  Beoter'i  Telefram  Co,  ^  Ltd.  . .  i      8 

lUniied  Rlirer  PUm  T^lop.  Oo.,  Lid.'      6 

I        Do.       &%  Cam.  Pref ,      6 

Oo*  6%  Deb.  Btock,  Bed.  . .  100 
'  W .  AJWcan  TeieKTa  pi  j  Go. ,  Ltd.  . .  |  10 
West  Coait  6<  ATHtiriea,  Ltd.     _  . .       ^ 


m  —103    ' 

fii  -^  oa   ! 
:oiA-i094 
nj-ni   ' 

290  -aw 

98—100 

101-108% 
llg-lfg 

100-109 
100-109 

101-108% 

14J-  16 

106  -107 
1146— 146 
I  99  —  94 

107  -100 


40,000  { 
4461.480  I 

1.900.000  ; 
96398 
86,788  I 

4160,000  , 
66,000 
40,000 

4900,000 
141.600 

41,160^000 

41,160,000 
16,000 
89,076 

89,076 
141341 

94,000  I 
41306,804  1 


Stk  I 

1  ! 

7i! 

8  > 
Stk  I 

6  I 
Stk  i 
10    ' 

I 


6/6 
6/6 

ill 

16/. 

8/- 
4i% 

6d. 
4/7 

9/9 

T 


Stk     6  % 


Stk 

100 

6 

6 
10 

10 
Stk 


19% 
80/- 
9/6 

9/6 
4/- 

4/8 

4% 


Anchor  Line  (Hendereoii   B]:t»e.L 

Ltd.,6i%  Cam.  Prel 

'    Do.     4^%Bed.lefiMort.  D«b,a4k*j 

iBritith  A  Africaa  Stm.  Nar.  ri900» 

i  Ltd..  4)%  lit  Mort.  Deb.  Stk.  Eed.  • 

•  Backaail  Steamship  Lic&9,  Lt4*, 

I  54%  Cam.  Pfefj 

Do.        4^%  let  Mort.  Deb.  Sik.l 

Clan  Line  Steamers,  Ltd.,  ik%  Dub. I 

Stk*Eed.    ..' 

jOanard  Steam  Ship  Oo.,  Lti., 

N06*  I  00,000. .  I 

Do.  Noi.  60  OOM 00.000' 

'Elder  Dempster  Shipping,  Ltd..4A% 

let  Mori.  Ddb.  Btk,    *  * 

Farneee,  Withy  &  Co.,  Ltd*.  Ord.,  J 

lOen.Steam  Navigation  Oo.,  Ld*,Ord* 

1    Do.    Non-Com.  6%  Pref 

I    Do.    4%  let  Mort.  Deb,  Stk.  B«d. 
:  Houlder  Line,  Ltd.,  Ord, 

Do.    6|%  Com.  Pref. 
{    Do.    4l%  1st  Mt.  Deb.  Stk.  B«4, 
Leyland  (Fredk.),&Co..  ct9O0),Lld*, 

•  6%  Cum.  Pr»f,  * , 
Peninsular  and  Oriental  Bte«m  NaT. j 
I                         Co.,6%Oom.  ?r«|.  ** 

'  Da       do.       Deferred 

iBoyalMail  Steam  Packet  Co.  Or4 .  * 
;8haw,  SaviU  &  Albion,  Ltd.,  6% 

Com.**A"Pr*r** 

Do.       "B"Ord , 

.Onion  Oastle  Mail  Steamship 

Oo.,  Ltd.,  OKd. . 
>  Do.  4i%  Cam.  Pref...  ..I 
<       Do.       4%Debentnre  Stk.,BeaJ 


p»ld, 

op. 

i 

a 

10 

8f 

100 

fS 

100 

m 

10 

• 

100 

ii 

100 

98 

10 

■g 

100 

m 

? 

s 

100 

9? 

5 

6 

100 

J 

10 

n 

100 

m 

100 

M8 

flO 

•«i 

t 

M 

ft 

4 

10 

4 

10 
100 

•8 

VII.— MISCELLANEOUS    COMPANIES. 


lis 

I  M 
>  14 


60.000  1  Ogd.   Cbadburn*s(Ship)Tele.Lld.,Otd... 

4760300  Stk  9%   General  Hydraulic  Power  Co.,  Ltd, 

19,600  10  10/-     Oakey  (John)  and  Sone,  Ltd.,  Ord. . 

10,000  10  6/-           Do.              do.        6%Cnm.  Pf. 

188,588  1  6'8d.   Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

,  60,408-980        

66,469  1  8-4d.          Do.             do.         Not.  188,492 

185.000  1  6d.  ;  Waygood  (B.)  A  Co.,  Ltd.,  Ord. 

185.000  I  1    I  7id.  :          Do.          6%  Oom.  Pref. 

RAILWAY  CABRIAQE  &  WAGON  OOMPANI 


1 

100 

10 

10 


w 


\i 


10       84^  85) 

i  100—103 
I  47-  49 

104—106- 

I  5i-6g« 

100-102 

lOt  —106 

!  1ft  -  lA 


Present 

Amoant 

Bnbeorlbed, 


Lut  . 
DWl- 
'  dend. 


PaM  j 


98  —101 

107^ 
i  - 


Do.    4%  Deb,  Giiac.  by  Waeft.T«l.,  100    \m 


10,0001    10        7/6    Birm.  BaUway-Oar,  ft  Wagon,  L.f      ! 

8,780;    10        8/-   I        Do.       Seoottdliftut  ]B.7W^^.J 

10,000      10        6/-  Do.       Cnin«Pref.^"^i  110,000. 

80.111        7        7/-    GloneeelerBail.-CarA  Wa^on.Ld,^ 

A,  1-19361  A  49,751.50.000 

44380         7         -m       Do.     B,  29389-19,730,1^,001.7^.000 

14,687      10       ifn    Lmnca&hJraWaeon,Ord.      .. 

4,160      10      6 -b  iJ'J-  oa,  .,        .. 

781.806        1        Od.  IMDtropoHtan   Amalgamated    RaiU^ 

Oanlaeo  ft  Wagon,  UU  1  7S4,as 

164388        1        ed.         Do.    Cam.  A  Pref.  S.^  1-1^4393 

£300        I      7|d.         Bo.    Com.  B  Pref.  6'\,  l'93£,00o 

90.000      90      90/'     UidluidEail.-Oar.  ft  Wagon,  Li., 

1.30,000 


10 

4 

10 
f 

f 

t 
10 

1 

1 

I 

10 


m 

I 

u 

i 


Stockt  Md  Shares  marked  *  are  quoted  ex^Widend. 


March  24,  1905. 


PAGE'S    WEEKLY. 


659 


THE    HOME    METAL    IMARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    FEBRUARY   20TH    TO    MARCH    21ST,   1905. 


CO 

PPER. 

Sfzn  HI        : 

1              ^ 

0i^            1         .         .       . 

^X 

^i  ~        '- 

'    ,     1 

7t      — 

> 

S-5^           - 

. 

tr                        1 

^^-^                     "^    r 

' 

'    \ 

66                       r—^— 

£m^ 

£  1 

Crt 

60 

RA  1 

0^  \ — '        • 

57 

i 

IN. 

6  r  3  1  w  15  w  ts  ^te  v7  ro  ti 

tAA 

'^ 

H*:           1                               ! 

H-l         ^ 

HO 

\j9 

- '    !   "'1  "     i 

130 

1^7, 1     i| 

!3f             ^                 ^ 

\y^                 ^           . 

>^       g^— ** 

>       ""^ 

i»5 1 
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i!^    it  .          ^ 
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r 
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j 

ImI     ~     ~    '        1 

t—    ...         ,|      1  j 

(2^                ^ 

i^S       '   .                      ^           L 

:           1                                 ■         1 

i£^                       1      1     , 

'                 ■    1 

ENQLI8 

H   LEAD. 

6  7  5  9  tOI>M»$tbl7£0( 

:\ 

Kfi                                 ^^ 

1 

u 

{ 

t5                     ^^     ^ 

l-T  ^ 

__ 

if^H ^ --==*-= 

M  ^ 

1  n                       ' 

10  ^ 

7 

ft                            ^ 

^                        1 

4l  ■ 

PIG   IRONi 

SCOTCH, 

.789  IOt5H(5te!7fflfl 

1 

— 

54^ 

„^- 

ii^ 

-4^-^  - 

!^- 

i^9 

T 

^  i  1  ^ 

f^n 

3i? 

Afi 

^r 

*i  1 J 

HEMATITE. 

f'SS. 

—      ^^  — 

^T  ^— 

u 

—  =    ■      tei 

—  i—  5 

A'S 

Bi.   t 

FiA 

^4 

^^7 
AA 

4T^ 

S^i 

S£5^ 

CLEVELAND. 

Ri  ^4 

'rf*         1 

«^l 

^H' 

^^ 

-i^ 

"^••N  — 

^^fc 

^^^ 

^ 

^7 
46 

AK 

■^3       1 

-'J 

1  1  ^_ 

,40  J 

(?a)acs£5e* 

SPELTER. 

E7C&  1   E  3  6  r  5  9  W  DHt5 

i&l7mo 

P9^ 

[    .   I 

f»»r   1 

^7 

so 

&'^^H 
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f  '*! 

^^~ 

"  'N^ 

O  1    > 

Ky 
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PRICES  CURRENT  OF  COAL,  IRON,  STEHL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


IVednesdayy  March  22nii,  1905. 

AFTER  a  spurt  to  the  highest  price  of  the  present 
year  the  Copper  market  has  quieted  down.  The 
situation  is  not  materially  different,  American  advices 
still  being  very  favourable,  and  it  is  tolerably  certain  that 
stocks  in  Europe  must  now  be  lower  than  the  average, 
while  the  faUing  off  of  American  shipments  to  this  side 
is  an  evidence  of  the  increasing  consumption  in  the 
United  States.  The  price  yesterday  for  standard  copper 
was  £6S  2s.  6d.  cash  and  ;f68  8s.  9d.  three  months. 

The  Tin  market  has  been  very  buoyant  although  most 
of  the  buying  has  been  on  account  of  continental  houses. 
The  stock  of  Banca  tin  in  Holland  has  been  practically 
cleared  out  owing  to  a  rush  of  buying  orders,  and  most 
of  the  metal  went  at  a  considerable  advance  over  London 
parity.  A  large  account  for  the  rise  appears  to  have  been 
opened,  and  a  sharp  advance  took  place  to-day,  cash  metal 
touching  ;£i36  5s.  Three  months'  metal  is  quoted 
/134  15s. 

Lead  remains  steady,  some  fairly  good  buying  having 
been  in  evidence,  and  with  smaller  arrivals  in  London 
the  statistical  position  has  improved.  The  ne.xt  move  in 
the  market  will  probably  be  upward.  To-day's 
closing  prices  were  /12  los.  soft  foreign,  prompt,  and 
May-June,  £12  12s.  6d.     English  is  quoted  £12  15s. 

In  the  Spelter  market,  orders  have  been  filled  at  very 
moderate  prices,  and  in  spite  of  the  fact  that  producers 
are  pretty  well  sold,  sellers  have  been  in  the  majority,  so 
that  some  decline  from  the  highest  prices  of  the  week  is 
to  be  noted.    The  last  quotation  to-day  was  23}  |. 

Iron  and  steel  is  steady  ;  pig-iron  has  been  quieter 
at  lower  prices,  Cleveland  being  quoted  49s.  bjd.  cash 
and  49s.  9d.  one  month.  Reports  from  the  States 
described  the  condition  of  the  markets  as  somewhat 
irregular,  and  these  brought  in  their  train  a  crop 
of  realisations  on  the  part  of  holders  who  began  to  fear 
a  possible  check  to  the  American  boom.  Later  advices, 
however,  are  couched  in  a  more  optimistic  strain,  and 
large  orders  are  stated  to  have  been  placed  by  the  leading 
railway  companies  for  equipment,  with  the  result  that 
the  process  of  realisation  has  practically  ceased.  Reports 
from  our  own  trade  centres  are  not  quite  so  encouraging. 


STEE3U,   PIO- 
Sco. 


SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalaell 
Steel  and  Iron  Works,  Motherwell,  N.B.,   quote  m 

follows.    Prices  delivered  in  Qlasgow  or  equal : — 

Steel:  £  e.  d. 

v'^^ii    Siemens' steel  Plates,  Marine  Boiler  Quality  ..  tf  15  0 

It  t>         »i      Land        ,,  ,,      ...  6  17  6 

„         Steel  Bars,  Boiler  Quality    6  17  6 

Siemens'  Steel  Plates,  Ship  Quality  Plates 5  17  6 

„    Bars        „  6    7  6 

„    Angles 5    7  6 

Manufactured  Iron :  ' 

Bars— Dalzell 6    2  6 

„      Best   6  H  6 

„         ,,    Horseshoe     6  12  6 

,,      Angle 6    2  6 

„      BestAngle    6  12  6 

„      Best  Best  7    2  6 

„      ExtraBest    7  12  6 

Usual  terms  and  extras.     Special  rates  for  delivery  in  Engliai 
and  export.    The  above  prices  sabject  to  alteration  withoai  doHqs. 

The  Glasgow  Iron  and  Steel  Oo.,  Ltd.y'WiBhaw, 

qaote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

Steel  Angles  (Glasgow  >^  Steel) 5    7    G     per  ton 


6  17    6 


6    7     6 


Steel  Ship  Plates  (Glasgow  ^  Steel)  5  17    6 

Steel  Bars,  Ship  Quality  (Glasgow  >^  Steel)    6    7     6 

Steel  Bars,  BoUer  Quality  (Glasgow  ^  ^ 
Steel)  

Steel  Land  Boiler  Plates  (Glasgow  ^  ^ 
Steel) 

Steel  Marine  BoUer  Plates  (Glasgow  ^  ^ 

Steel)  6    7     6 

Less  5  per  cent,  discount.     Extras  as  per  standard  list 
Special   prices  for  delivery  in  England  and  for  ttzporl    Tfai 

above  prices  subject  to  alteration  without  notice. 

John  Spencer  (OoatbridgeX  Ltd.,  Fhoeniz  Iron- 
works, Coatbridge,  N.B.,  quotes :—  £  d. 
Bars— Phoenix    6    6    0 

-      l^iv; «w  • 

„        Best  Best   7    6   1 

„        Extra  Best 7  16   0 

Best  Horse  Shoe  6  16   0 

Extra  B.H.S 7  16    0 

%        Extra  Best  Cable  .• 8    6   0 

Bivet 6    6   0 

„        Best  Scrap  Bivet  < 7    5    0 
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£   8.  d. 

Angles— Phcenix 6    5    0 

Best   6  W    0 

„        ExtraBest    7    6    0 

Gas  Tube  Hoops— Phoenix  Best 6  16    0 


Plates— Phoenix 


Best  Boiler 7  10    0 

Best  Best  Boiler 8    0    0 

Extra  Best  Boiler  9    0    0 

Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  6  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
Commission  extra). 


Pig  Iron :  No.  1. 

£  s.  d. 

Goltness,  f.a.s.  Glasgow 3    4  6 

Gkurtsherrie , 2  19  0 

Summerlee ,,    ..  2  19  0 

Camhroe    ..  ..      ,,    2  16  6 

Langloan    ,,    3    4  0 

Calder ,,    2  19  0 

Clyde  ,,    2  18  6 

Glengamock,  f.o.b.  Ardrossan 2  18  0 

Eglinton  ,,            , 2  14  6 

Dalmellington,  ,,  Ajr  2  14  6 

Shotts „  LeitL   2  19  0 


No.  8. 
£  8.  d 
2  14 
2  14 
2  14 
2  12 


2  15 

2  18 
2  12 
2  12 
2  12 
2  14 


NORTH  OF  ENGLAND. 

Messrs.  W.  Wliitwell  and  Co.,  Ltd.,  Thomaby 
Ironixrorks,  Stockton,  quote  as  follows,  at  "storks  :— 

£    s.  d. 

W.W.  ^^  Bars    6  12    6 

W.W.  Best  Bars   7    2  6 

W.W.  BestBest    7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.BestShoe 7    2  6 

Thomaby  >^ 8    2    6 

Thomaby  Best 8  12  6 

Thomaby  Best  Best   9  12  6 

Whitwell  Special  Admiralty  Cable    10    5  0 

Special  Chain  Iron  9    6  0' 

Tube  and  Nail  Strips  6  16  0 

W.W.  ^^  Angle  Iron 6  16    0 

W.W.  Best  Angle  Iron 7    5    0 

Tee  Iron,  to  8-inches  United 7  12    6 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  KnoTvles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  For^^s,  War- 
rln^rton,  quote:—  Iron  ^^^ 

£  s  d.  £  s.  d. 

iA>     (Bars    6  10  0  7    6    0 

bB     ^Angles     7    0  0  7    6    0 

(a>F)     iTees     7  10  0  7  16    0 

fif     (Hoops     7    0    0  7  10    0 

W.I.W  ^Sheets    7  10    0  8    0    0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


d. 

£     B. 

d. 

0 

14  10 

0 

0 

16    0 

0 

0 

16    0 

0 

0 

17  10 

0 

WORCBSTBRSHIRB. 

Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Orowther,  Ltd.),  Wilden  Works,  near 

Stourport,  quote :—                               «     .  rv^  VI 

^      ^                                                     Singles  DouWet 

900  9610.  910to9ia 

bj  86in.  96in.  by  86iii. 

per  ton.  per  ton.  \ 

Black  Sheets :                                 £    s.  d.  £    s.  d. 

««Vale"                 10    0    0  10  10    0 

"Shield'    10  10    0  11  10    0 

"Severn"  H  10    0  12  10    0 

"Baldwin  Wilden  B.'» 12  10    0  ^^  I?    ? 

Charcoal 16  10    0  17  10    0 

Best  Charcoal   18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  speciaUy  quoted 

Extra  widths,  Singles  to  66in.,  Doubles  to  66in.,  Lattena  to  46in. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£    s. 

No.  3  Lead 13  10 

S.V.  Lead    ^ 15    0 

No.  3Terne  15    0 

S.V.  Tcrne 16  10 

Singles  Doublet 

20  G  21  to  34  G 
to  lOB  to  96 

by  86ii).  bj  88in. 

per  ton.  per  ton. 

Tinned  Sheets :  £    s.  d.  £    s.  d. 

Best  Coke  (Finish)    28    0    0  ?  ^^    ^ 

„    Charcoal  (Finish) 80    0    0  31  10    0 

Extra     „  „        32    0    0  88  10    0 

Cotton  Can  Tin  Sheets  to  39m.  by  36in.  specially  quoted  for. 
Tin  Plates,  "  Cookley,  K"  Best  Charcoal,  £1  78.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  lUs.  Od.  per  ton  extra 
throughout  for  all  brands. 

At  works  less  2J%  for  cash  monthly,  10th  inst. 

Galvanized  Corrugated  Sheets : 

"Phoenix"  Brand,  24  G.,  f.o.b.  London,  in  £   s.  d. 

Bundles 1^12  6    per  ton. 

"Blackwall"   Brand,   26  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London 14    6  0        „ 

Galvanized  Working  Up-Sheets : 

£   s.    d. 
24  G.,  f.o.b.  London,  in  Bundles 13  12    6    per  ton. 

STAFFORDSHIRE. 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Gannon 
Street,  London,  quote  :— 

£    s.  d. 

Crown  Bars 6  10    0  per  ton. 

Best  Bars  (I  to  6in.  wide,  above  J  in. 

thick,  J  in.  to  4  rounds  and  square!)  7    0    0        ,, 

Angles 6  16    0 

„      Best 7    6    0 

T'8 7    0    0 

..Best  7  10    0       „ 

BestShoelron    8    0    0 

„    Rivetlron    8    0    0 

„    Best  Rivet  (Special)  9    6    0 

„    Cable    ^    ^    2       " 

..     Screwin:; 8    6    0        ,, 
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BestToniing  .,    %    Q 

,,    Plating „._,.    8    5 

BeslBesI „„,_„.    S    5  0 

TraUeBcBt „,_„,!«    5  0 

H»i« 7  10  0 

BertPlaiM S    0  0 

„    Boiler  PlAtes 8  10  0 

„    Bert  Boiler  PlAtes .,.„....    9  10  0 

Treble  Best  B<»ler  Plates ..12    0  0 

I>clivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 


0  per  ton, 
0   .> 


C  18}  by  14  1248. 110 
C  20  l^  10  2258. 155 
C  20  by  14  1128. 108 
C  28  by  20  112s.  216 


WALBS, 

Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mou., 
^iiole  **  Star  "  brand  patent  wrought  nalU,  ^i^\  naile^  dc. 

Discomits— 

45  per  eent.  off  1-inch  to  3-inch  strottg  rose  ajid  all  Ene  roea  and 
6dy.  aoid  8dy.  poand. 

40  per  cent,  off  ^  inch  to  7-indi  strong  roa€  &nd  lOdy.  and    , 
20dy.  poond.  | 

40  per  cent,  off  all  sharp-pointed  naila.  { 

DeUvered  in  lots  of  4  cwt.  and  upwaxdjg,    Extra  2^  percent.    1 
diseoont  off  the  gross  on  two  tons  and  upwards.  j 

Steel  rose,  flat  points,  5-inch  to  T-Loch  basis  :^ 

4  .JTb/f  aS^upwirds  9/9  per  cwt.  \  ^'^  "^J  «^*"  «'"^- 
Steel  cnt  nails,  3-inch  basis — 

Slit  rods  (iron)  £7  lOs.  per  ton,  at  warU  for  2'ton  lots. 

Messrs.  Richard    Thomas    and    Co.,  Ltd.,    of  f 
88  and    86,    Bastcheap,  B.  C.  —  "Works :    South 
Wales^  Bnrry,  Lydney,  Lydhrook,  and  Ciffmbwrla,  I 
qoote: —  I 

FerBoi. 
l.o.b. 
WiJti. 
£   8.    d. 

lb. -BY" 0  11  0 

„  -Jtimbo'*  ...„.,..  0  17  0 

,.  -Lydbrook" 0  11  9 

„  -Lydbrook*'  ....„.„  I    3  9 


Messrs<    French    and   Smith,    147,    L^adenhall 
Street*  and  11»  Oldhall  Street,  Liverpool,  ji^^t* ;— 

*nii :  £    s^  d. 

Englisb  InRpts,  f.ak  ...... 

I>ia.li%  4  1% 

Kngllsh  Bars,  toM*     ...,*, 

Dis.  U%A1%.. ^ 

Sliaits      G.M.B,,      eaah 

WarehoQse,  Net      ....    131  15    0  to  134  17 
Straits  G.M.B.,  3  months » 

Warehouse,  Net  134  10    0  to  134  If 

AnfitraliAn,    Mt.  Bi5ehO(ff, 

Warehoiiie,  Net  ,..  .      135  10    0  to  138  10 


£  t 
135  10  0  to  liO  0 
11«  10    Olo  137    0 


d. 

0    peirttiti 

0 

0 


al  5 

at  5 
aE  5 

at  4 


Fendng  Standards &£  5 

ShoeingBars , .-    i^  5 

^reBars '^t  ^ 

EuUI-Boond  Ban at  5 

Heavy  Bails at  4 


0 

1 

4 

10 

4 

5 
15 


Light  Bails  at  4  17 

Btraotnral  Steelwork : 
Prises  on  application . 


0  per  ton, 

0  . 

0  M 

0  ,, 

0  ,. 

0  „ 

0  ., 

• 

0  .. 

6  ., 


d. 
0 

68  13    9  10    6S  15     0 


COPPER. 
Copper :  £     s.  d,       £     s, 

^toDdajd     G.M.B..    ct^h 

Wftrehonat,  Ket  S8    7    6  to   6S  10 

gtAndard       G.M  B..       3 

months  t     Warchotise, 

Net... 

English.   Tough,   Cake  * 

Ingot,      Warebouae=» 

Net. - 

English,       Heal:       Select, 

Wsrehooie  Set   ...... 

Englisb,       Sheets       and 

Sheathing^  f  o.b.,  Dis. 

24% -^-^^ 

English  Sheets  for  India, 

f.o,b.,  Dis.  24%   ..... 
Electro,  Wfljehoose,  Net  , 

Ore,  ex.  shtp 

Begaltis,       Matte       and 

Precipitate,  ex.  ship, 


71  5    0  to    71  15     0 

72  10    0  to    73    <#    0 

82    0    0  to    82  10    d 


per  ton, 

I 


7d  0  Ota  76  10 
70  15  €  to  71  0 
0  13     0  to      0  13 


Charcoal  Tinplates : 

C  20  by  14  1128. 108  lb.  ••  Aikwaj '' 0  12    6 

BBLQIUM. 

O.    L.    Faulkner,    Suffolk    House,     Laurence 
Ponntney  Hill,  London,  B.C.,  quotes :— 

Prices  quoted  are  in  £  stg.  and  per  ton  o£  l.OI-^  kos.  f2,940  lb.) 
delivered  free  on  board  ANTWERP  for  approved  qimatjttes. 

Stert:  £    8.    d 

Blooms atS  12    0  perton. 

Billets ftt3  li    0 

Sheet  Bars at  3  16    0 

Finished  Steel: 

Bars  ... 
A^Tgles 
Tees  .. 
JoUts . 


0  Ut    3  to     0  U    0 

TKLLOW   METAL 

£    a.    d. 


^ 


TeOow  Metal : 

£   a.   d.     £  B.   d. 

tjheets,   4   bj   4   feet  for 

Indiftf.o.b.  Dts,  2i% 0    0    61  per  lb 

Sheathing      »,        .,      .  ..^^ .-.:    0    0    6J      „ 


SPBLTBB. 

£    a,    d. 


£   8,    d. 


Silesian  oatports,  Net 23    7    6    to  ^3  10    0      pei-tea 

I   Blende  of  50  %  Net  .......    6  U    6    to  li  15    0 

,   Calamine,  Net 6  u    0    to  a  IS    0  *, 

LEAD. 

£    s,    d.  £   s*   d. 
EngMsh  Pig,  Wiirehoufl*, 

Dis    >*%  . 12  15    0    10  li  IT    6     pec  tai 

Spanish,  ex  ship,  Dia.  24%  13    y    9    (o  12  10    0  „ 

Lead  Ore  of  70%,  «©t...    e    2    6    to        --  », 

ANTIMONY. 

£     8.  d.  £    8.     4, 

Stajr  Regulus,  i  o  b  ,  Dlt.  ,^    ^   ^ 

2i  %  ,. 35    0    0    to  36    0    0     per  tot 

Ore.  56  %,*iBhip,l>t8.2J%    8  10    0    to      9  10    0 

Crude,  ixthip,  liis<2i%...  10    0    0    to  17  10   d        i, 

QXnOKSILVBR. 

Spanish,  TSlb.,  Warehonse,  Net 7  IS    C 

Italian        , 7  u   i 
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LBIOBSTBRSHmSI. 

The    Nailfitone    Colliery  Company,  Leicester, 

quote.      Price  per  Ton  at  Pit   of   20  Cwt.,  viiih    }  Cwt.   per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 7    6 

Best    Hard  Steam  (hand  picked,  as   used    by  the 

Railway  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slaok)    6    0 

FineSlack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DBRBTSHIRB. 

The  Manners   Colliery  Co.,   Ltd.,    of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilbum  Coal :                                                          s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (IJ  to  8Jj    9  6 

Small  Nuts  (i  to  lij 6  0 

RoughBrights    6  0 

Peas(itoi)    5  0 

Black    8  6 

Smudge    2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

„    Nuts 7  3 

Hards  (Good  Steam  Coal)     8  0 

Bakers*  Nuts  (P  to  2^0 6  6 

Slaok    8  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 

s.  d. 

Best  Main  Coal 10  6 

Best  Silkstone 10  0 

Best  House  Coal  8  6 

Best  House  Nuts 8  0 

Treble  Screened  Cobbles 7  9 

BestCobbles 7  8 


NOTTINGHAMSHTRB. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Digby  Coal: 

Steam.  s.    d. 

Best  Hand  Picked  Hard  9    0 

SteamHard    7    9 

Hard  Nuts  7    0 

Gedling  Colliery. 
High  Hazxl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  f  to  2  in.  cube 0    6 

Stbajc.— Top  Habd. 

BeetHard  9    0 

Hard  Steam    8    0 

Cobbles    7    0 


oir^s. 


CHBBQCALS. 

Messrs.  S.  W.  Royse  and   Co.,  Albert  Square, 

Manchester,  quote: 

£    s.  d. 

Aoids:  Oxalic 0    0    2^  per  lb. 

Picric, Crystals..... 9    Oil        „ 

Tartaric  at  Manchester  ...    0    0  ICJ      „ 

£    8.  d. 

Acetate  ofLime:  Brown  at  Manchester  net    9  10  0  p)r  ton. 

Grey  „  ..  11  10  0       „ 

Alumina:  Alum,  Lump, loose 5    5  0.      „ 

„        „        in  casks  5    7  6       ,, 

,,    Ground,  in  bags  5  15  0       „ 

Sulphate  of  Alumina,  14%  4  10  0       „ 

Ammonia :  Carbonate 0    0  8|  perlb. 

Muriate  Grey    f.o.b.  Liverpool  24    0  0  per  ton. 

Sal-ammoniac,Lump,  Ists,  deK  U.K.  42    0  0       „ 

,,      2nd8,        ,,         40    0  0       „ 

Sulphate fob.  Liverpool  12  15  0       „ 

Arsenic :  Best  White  Powdered    net  12    7  6       „ 

Bleaching  Powder,  35%  ,,    4  10  0 

Borax :  British  Kefined  Crystal „     12    0  0       „ 


Coal  Tar  Products : 

Benzole,  50/90  % „ 

90% „ 

CarboUc  Acid  Crystals,  34/85°  C. . . .    , . 

,        39/40'*C , 

„        „    Liquid.  97/99%   ...    „ 
„    Crude,  62i%  at  60°F. 

f.o.b.     ,, 

Creosote,  ordinary  good  liquid , , 

Naphtha,  Crude,  2a  %  atl20*'  C , 

, ,      Solvent,  90%  at  160*  C.f  .o.b  „ 
„  95%atieO''C.    „    „ 
„  90%atl90'C.    „    ., 
, ,     Rectified,  flash  point-over 

73**  F fo.b.    ,, 

,,      Rectified,  flash  point  over 

iWF f.o.b.    „ 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    ,, 

Copi>eras  :  Green,  in  bulk ,, 

, ,        barrels  f.o.b.  L*pool , , 

Cake „ 

Copi>er:  Sulphate 


0  0  6  per  gal. 

6  0  7        „ 

0  0  6    per  lb. 

0  0  6}     „ 

0  0  9  per  gal 


1  9 
0  1| 
0  8 
0  8 
0  9 
0  10 


0  0  11 

1  0        „ 

1  11  6  per  ton. 

0  12    6 

1  19  0        .. 
12  6 

22    0  0 


Cyanides  :  98%  minimum f.o.b.    net    0    0    7}  per  lb. 


Lead:  Acetate  (Sugar)  White.  English 27  10 

„  Foreignc.l.f.U.K24    5 

Grey  21  15 

„  ,,        Brown  at  Manohester  17    0 

Nitrate 24    0 

Litharge,  Flake 15  10 

Powder 16    0 

Bed  Lead,  Genuine,  c.i.f.  London 

less  6%  15  10 
White    „  „  Dry    „      „      „  16  15 


0  per  too. 

0 

0  ., 

0  ., 

0  M 

0  M 

0  M 

0  .. 

0  ,. 


Naplltlia(Wood):Mi8cible,6Do.p 0 

Solvent 0 


2  10  per  gal. 
2    7., 


Potash:  Bichromate...  delivered  England...   0    0    8  per  lb. 
Carbonate,  90/92  %  ...  c.i.f  Hull ...  18  10    0  per  ton. 

Caustic,  75/80  %   „      20  15    0       „ 

Chlorate net   0    0    8  j^  per  lb. 

MontraaL in  Store,  Liverpool  35    0    0  per  km* 

Pmsaiate.  Yelloik    net  0    0    a  per  lb. 


664 


PAGE'S    WEEKLY. 


March  24,  1905, 


£  8. 
net  5  5 
M  6  5 
n      5  10 


per  ton. 


2i     per  lb. 
8*;       " 


Soda:   Ash,  Caustic,  48  %,  Ordinary 

Refined „ 

„    Carbonated,  48  % „ 

„  ,,        58  %    (Ammonia 

Alkali) net  4  10  0 

,,    Bleachers*     Refined     Caastic 

60/62  % net  6  10  0 

Caastic,  White,  77  % „  10  10  0 

„      70% „  9  la  6 

„      60% 8  12  6 

,,       Cream,  60% .,  8  10  0 

Crystals,  in  bags 8    0  0 

„           barrels  3    7  6 

Acetate c.i.f.  Hull  net  17  10  0 

Bicarbonate,  in  1  cwt.  kegs 6  16  0 

Bichromate delivered  £ngland...  0    0  2i     ^ 

Chlorate  net  0    0  8^  per  lb. 

Nitrate... ex  quay  Liverpool,    ...  „  11    7  6  per  ton. 

Phosphate 9    6  0 

Pmssiate  - net  0    0  3|  per  lb. 

Silicate,  Solution,  HO**  Tw 4  10  0  per  ton. 

Sulphate  (Glauber  Salts) 1  12  6 

„        (Saltcake,  95%) 1  15  0 

Sulphur :  Recovered    ...  4  16  0 

Roll   6  15  0 

Flowers 7  10  0 

Zinc:  Sulphate   6  15  0 


MINERALS. 

£    s.    d. 

Barytes:  Lump  Carbonate,  90/92%  3  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

Ohina  Olay  :  of  various  qualities  for  all 
purposes ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f  .o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Ohrome   Ore  :   Basis  50%   c.i.f.  British 

Ports 

Manganese  :  Lump  c.i.f.  Liverpool  lO^d. 

Oohre :  French  JC f.o.b.  Rouen,  net 

„     JF 

Talc:  (French  Chalk) c.i.f.  Liverpool 


3    7    6       „ 
per  metallic  unit. 

2  5    0  per   ton. 
5  10    0       „ 

3  10    0       „ 


OILS,  etc. 

£    8.    d. 

Aniline  Oil net    0    0    4f  per  lb. 

Salt „     0    0- 

Oasior   Oil :   French,  1st  pressure,  f.o.b. 

Marseilles  less  li% 22  15 

English,  1st  pressure,  f.o.r. 

HuU,  less  2J% 23    6 

Oocoa  Nut  Oil:    Ceylon,  ex   store  Man- 
chester  net  29  10 

Cochin,  ex  store  Man- 
chester  net  32    0 

Gotten  Seed  Oil :  Refined  at  Hull,  less 


2J%  naked  13  16 

Edible... at  Hull,  less 


0  per  ton. 

0  .. 

0 

0  ., 

0  „ 


2i%  naked  14    5  0 

Glycerine :  Crude,  80%    net  31    0  0 

Unseed  Oil:    Raw...  ..at Hull,  less  2}% 

naked  14    6  0       „ 

Boiled at  Hull  less  2}% 

naked 15    6  0 

Starch:  American  Pearl... at  Manchester, 

net    8  16  0 

Dextrine ,,  „     17  15  0 

Farina „  „    16    0  0 

dllac:  Standard  TN  orange  spot 147/-     per  cwt. 

rpentine  *.  American at  Liverpool  38    0  0  per  ton . 

Russian    at  Hall... net  19    0  0       „ 


Messrs.  Alf^d  Dobell  and  Co.,  Iiiverpool,  qnote  :— 

COLONIAIi  WOODS. 
Timber. 

£    e.  d.  £  a.  d. 

Quebec  Square  White  Pine...  per  cub.  ft.  0    19  to  0  3    0 

Quebec  Waney  Board  Pine...         ,«           0    2    8  0  3    9 

St.  John  Piiie»  18  in,  avOTige         ,,           0    2    4  0  3    3 

Lower  Ports  Pine.....,..,.,,...          „           0    13  0  18 

Quebec  Bed  Pine,..,. ,.,.          ,,            0     18  0  S     0 

Qaebec  Oak,  latquaJltj ......          ,,            0    2     3  0  3     4 

Qu%bec  Oak,  2tid  quaUtjr    ...         „           0    16  0  2    0 

Aah ,... „            0     16  0  2     3 

Elm    „           0    8    8  0  8  10 

Hickory ,           0    2    0  0  2     6 

Quebec  Birch    ,,           0    16  0  2     3 

St.  JohnBirch ,           0    16  0  2     0 

Birch  Planks ..           0    0    9  0  Oil 

Spruce  Spars    „           0    0  10  0  10 

Deals. 

Ist  quality  Quebec  Pine per  std.    22  10    0  to  32  10     0 

2nd    do.            do „         17    0    0  22  0     0 

3rd    do.            do ,         11  10    0  13  0    0 

St.  John,  N.B.,  etc.,  Spruce           „           6  15    0  7  6     0 

Lower  Ports  Spruce ,           6  10    0  6  15     0 

Spruce  Boards ,         5  10   0  6  0    0 

UNITED  STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    8.   d.  £  B,  d. 

Hewn per  cub.  ft.  0    1    4  to  0  1     8 

Sawn  „           0    0  11  0  16 

Planks,  Stowage  „           0    0  10  0  10 

Boards,  Prime  per  std.    12  10    0  16  0     0 

Oak  Timber  percub.ft.  0   16  026 

Oak  Planks  „         0   16  0  2    1 

East  India  Teak per  load  12   0   0  16  0    0 

Greenheart „         6  15    C  7  10    0 


EUROPEAN  WOODS. 
Timber. 

£  8.  d.  £  8.  d. 

BigaBedwood  percub.ft.  0  1    6  to  0  2    0 

Dantzic    and    Memel    Fir, 

Crown    „  0  2    1  0  2    6 

Dantzic    and    Memel    Fir, 

Middling    „  0  19  0  1  11 

Stettin   „  0  19  0  1  11 

Swedish „  0  10  0  13 

Eiga  Whitewood  ..  ,,  0  10  0  13 

Norway  Mining  Tunber „  0  0    9  0  16 

Dantzic  and    Stettin,  etc., 

Oak „  0  2    6  0  8    0 

Norway  Spars „  0  12  0  19 

Deals.  ^ 

Bed  Archangel  and  Onega, 

1st  quality per  atd.    19  0    0  20  0    0 

Bed  Archangel  and   Onega, 

2nd  quality    „  14  0    0  16  0    0 

Bed  Archangel  and  Onega, 

3rd  quality    „  10  10    0  12  10    0 

St.  Petersburg,  1st  quality...         „  16  0    0  17  10    0 

Do.          2nd      „     ...         „  14  0    0  15  0    ^ 

Gefle  „  11  10    0  16  0 

Wyburg ,  11  0    0  12  10 

Uleaborg   „  10  0    0  12  10 

Qothenborg  11  0    0  16  0 
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SELECTED    PATENTS. 


Compiled  expressly  for  thl4  ]ournal  by  Messrs.  Page  and  RowllniBon,  EniJueerlns   Fateitt  Aients,  28,  New 

Bridge  Street,  L'Ondoa,  E.C*,  -ind  a.i  Manchester. 

Copies  of  Sptcificaticm  may  bt    blainmi  at  t!u  Paknt  Of^a  Sale  Branchy  ^5,  Smttha$npton  Building,  Ckancay  Lane,  W.C.,  at  the 

unihrm  price  of  Sd. 


NEW  PATENTS  APPLIED  FOR, 


When  Patents  have  been  communic;ited  Ihc  names  of  tht; 
cominuiiicators  are  printed  in  iialics, 

4581,  A.  M.Todd  and  E,  WiUiams,  North 
Wales.  Mar,  6th. —  improvtments  in  ^top  Viilvus  and 
the  like. 

4589,  H,  MaiiK,  Chester,  Mar,  6tb.— Improve- 
ments ill  epicyclic  gearing. 

4595,  T»  Ri  Charlton  and  G-  H,  Tarver, 
Ne^ircastle.  Mar,  6th. — improvements  in  slopping  and 
stalling  nydraulie  pumps,  elec Ideally  driven  or  otherwise. 

4596,  L.  Carr,  New  Cleethorpes.  Man  6th. 
A  doublc'Shackle  swiveL 

459S.  D-  F.  Taylor  and  Co.,  Ltd.,  and  F* 
Carter*  Birmingham-  I^Iar.  mh.— Improvements 
in  ties  or  connections  lor  driving  belts,  bands  atid  ropes. 

4599.  H  SRelton,  StocKtonon  Tees-  Mar.6ih. 
— Improved  means  or  apparatus  Utr  flushing  sewers,  also 
adapted  for  drawing  off  storm  water. 

4603,  L.  Wilson,  Scotland.  Mar.  6th.— Improve- 
ments in  elastic  Haiti  motors  (turbines). 

4604,  L,   F.  Masaey    and    H.   F.  Massey, 

Manchester «   ilar.  6th. — Improvements  ii^  pneunKiiic 
posver  hammers,  > 

4606.  J.  Baeder,  Germany.  Mar.  6th.— 
Impro%'t:ments  in  change  speed  stop  gears, 

4609.  E.  Lan£e,  Germany.  Mar.  6th.— Improve- 
ments in  rotary  engmes. 

4615.  G.  McGbeev  Glasgow.  Mar  ^)th  — 
Improved  variable  speed  .md  reversiTii*  gear. 

4620.  F.  B,  Wells,  London.  Mar,  6th.^ 
Improved  drilling  appliance  adapted  for  use  in  substitu- 
tion for  a  ratchet  brace. 

4623.  W.  Anstey,  Charlton.  Mar.  6th.  A 
mixing  valve  tor  supplying  cold,  tepid  or  hot  water  to 
baths  or  other  recept:ible. 

4633,  O.  O.  Storle,  London.  Mar.  6th  — 
Improvements  in  or  relating  to  valves. 

4645,  R,  M.  Deeley,  London,  Mar,  6th.— 
improvements  relating  to  the  working  ol  compound 
engines  and  in  regulator  valves  therefor. 

4653.  J.  Cow^an,  London.  Mar,  6th.— 
Improvements  relating  to  separately  hred  superheaters. 

4656.  J,  E.  Mathewson,  London,     Mar.  6th. 

— Improvements    in   apparatus  for  drying  sand  moulds 
in  I'oundries. 

4657,  N.  J.  Hennemann»  London*  Mar. 
6th.— Improvements  in  and  relating  to  supplying  and 
c:>ntroll(ng  the  feed-water  of  steam  generators. 

4659.  E*  J.  Mead,  London.  Miir.  6th.— Im- 
provements in  and  connected  with  rotary  pumps. 


4674.  H.  E.  Newton,  London.  Mar.  6th.— 
Improvements  in  centrifugal*  turbine  and  similar  pumps, 
{H.  A\  Warifuft^^tott,  LISA.) 

4692.  H,  B.  Barlow,  Manchester,  Mar.  7th. 
— Improvements  in  steam  and  other  fluid  pressure  regu- 
lators.    i/^jsUr  Enc^ittticriiii^  Compamj,  U.S. A,) 

4707.  H*  T.  Boothroyd,  Liverpool,  Mar. 
7th. —  Improvements  in  portable  drilling  apparatus. 

4712.    D.  F.  Stay  man  and  G.  T.  Philltps, 

London.     Mar.  7th.— Improvements  in    pistons    and 
piston  valves. 

4718.  A,  B.  Snell  and  G.  Candelet, 
London.  .Mar.  7th.— Improvements  in  and  relating  to 
jhe  construction  of  ships'  hulls. 

4721.  C.  von  Bergmann,  Germany.  Mar. 
7th.  — Improvements  m  and  relating  to  scU-acting  boiler- 
lee  ders. 

4749.  A.  P.  Filippi,  London.  Mar.  7th.— 
Improvements  i-:  propellers.  (Date  applied  for  Mar  7th, 
n;04.) 

4784,  W.  A.  R  Werner,  London.  Mar.  7lh. 
— ^^Improvements  in  and  relating  to  steam  generators  and 
in  and  relating  to  burners  more  especially  applicable  to 
steam  generators, 

4785i  W.  A.  p.  Werner,  London*  Mar.  7th. 
^-Improvements  in  and  relating  to  automatically  operat- 
ing  mechanism  for  the  regulation  of  the  fced-water 
supply  to  steam  generators  and  the  like. 

4789.  J.  Douglas,  London.  Mar.  7th.— Im- 
provements in  reversible  and  fs.'athcring  screw  propellers 

4804.  R.  R.  Neilson,  Glasgow.  Man  8th.— 
Improvements  in  steam  generators. 

4840.  J.  Noadt  London.  Mar.  Hth,— Improve- 
ments  in  the  manufacture  of  metallic  hollow  cylindrical 
or  tubular  bodies . 

4844.  J*  W.  Haywood,  Leeds.  Mar.  8th.— 
Mechanical  enclosed  airtight  damper  for  boilers  and 
chtmneys. 

4671.  W.  O.  Wood,  London.  Mar.  «th.— lm> 
provem.nts  relating  to  the  sinking  of  shafts  or  the  form- 
ation of  tunnels  in  aqueous  Strata  and  similar  unstable 
material. 

4886^    De    Conrcy    Beamish,     Liverpool. 

M;ir.  Kth.— Improvements  in  or  in  connection  with  the 
steering  of  ships. 

4892.  H.  Chitty,  London.  Mar.  8th.— I m- 
provements  relating  to  power  generators. 

4910.  S-  B  Hatcomh,  p.  MacGregor  and 
J.  F.  Bennett,  Sheffield.  Mar.  oth.— Improve^ 
ments  in  the  treatment  uf  metals  for  rolling  drawing  And 
other  purposes. 

4919.     H.  Cottrell  and  J.  Adiiins,  Hanley. 

Mar.  Qth.— Combined  Hue  chimney  top  (to  prevent  drtwn 
draught). 
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4924.  J.  E.  Preataa,  London^  Mar.  9th.— 
Improved  rotary  engine  pump  or  compressor. 

4929.  J.  H.  Lawrence,  Neatb.  Mar.  9th.— 
Graduated  adjustable  ball  valve  arrangement  for  flushing 
cisterns  and  water  tanks  (to  regulate  supply  and  prevent 
overflows). 

4932.  J.  Redman,  T.  Redman  and  E.  S- 
Redmaiit  Halifax.  Mar.  9. — An  appliance  fortran^' 
f erring  a  driving  belt  from  one  pulley  on  a  speed  cone  to 
any  other  pulley  on  same  cone. 

4940.  C.  B.  RearicH,  IpOndon,  Mar.  9th.— 
Improvements  in  and  relating  10  ste^ni  generators. 

4943.  T.  J.  Ridge,  Londi»n.  Mar.  Qth.^lm* 
provements  in  differential  gear. 

4946 .    A.  Willliiia,  Dovercourt .    Mar.  gtb.— 

Improved  screw  propeller. 

4961.  W.  Rowland,  London.  Mar.  9th.— 
Improvements  in  valve  and  reversing  gear  for  steam 
engines  and  the  like. 

4962.  W.  Rowland,  London.  Mar.  9th.— 
Improvements  in  valve  and  reversing  gear  for  steam 
engines  and  the  like. 

4986.  A.  C  Potter,  London.  Mar.  9th.— Im- 
provements  in  and  relating  to  means  for  ascertaining  the 
depth  from  the  surface  of  water  in  well  borings  and  for 
similar  purposes. 

4991.  A.     B.     Chatwood,    Manchester. 

Mar.  loth. — Improvements  in  steam  engine  valves. 

4992.  T.  H.  BaHon,  Little  Eaton.  Mar.  loth. 
— An  internally  and  centrally  acting  double  expanding 
friction  clutch  for  clutching  the  driving  toothed  wheels, 
chain  wheels,  belt  pulleys  and  the  like  used  in  motors, 
bicycles  or  general  machinery. 

4997.  J.  Carr,  Glasgow.  Mar.  loth.— Improved 
means  for  obtaining  motive  power. 

4999.       C      M.      McNamara,     Glasgow. 

Mar.  loth. — Improvements  relating  to  covered  tipping 
dust  and  other  carts. 

5004.  J.  H.  Boylan,  Manchester.  Mar.  loth* 
— Improvements  in  tubes  for  steam  generators  and  steam 
superheaters  and  feed-water  heaters. 

5009.  J.  R.  Drysdale,  Newcastle.  Mar.  loth. 
— ^Automatic  motion. 

5011.  J.  N.  Kay.  Bury.  Mar.  loth.— 
Improvements  in  friction  clutches  for  transmitting  power. 

5021.  R  R.  Rook,  Chapel  town.  Mar.  loth— 
Improvements  in  means  or  apparatus  for  propelling 
vessels. 

5031,     E.     Brinham,     Stockton-on-Tees. 

Mar  loth. — An  improved  mechanical  and  automatic 
arrangement  for  working  the  warping  gear  of  steam 
trawling  and  other  winches. 

5037.  P.  W.  Noble,  Coventry.  Mar.  loth,— 
Improvements  in  or  relating  to  fluid  pressure  engines. 

5041.  T.  H.  Stringer  and  A.  Liwentaal, 
London.  Mar.  loth. — Improvements  in  and  relating 
to  motor  launches  and  other  navigable  vessels. 

5043.  J.  E.  Tolson,  London.  Mar.  loth.— 
Improvements  in  rotary  engines. 

5044.  J.  E.  Tolson,  London.  Mar.  ioth.~ 
Improvements  in  or  relating  to  steam  generators. 

5052.  W.  Reuter,  London.  Mar.  loth.— 
Trough-charging  travelling  crane  for  Siemens-Martin 
furnaces. 
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50SS.  C*  H.  T.  Alstoti,  London.  Mar.  loth. 
— An  improved  mechanicaJ  device  for  transmitting^ 
retarding  or  accelerating,  stopping  and  reversing  the 
motion  of  ihafts. 

5064-  Wp  p.  Reynolds*  London.  Mar.  loth, 
—Improvements  in  and  relating  to  reversing  valve  gear. 

S06S«  J-  D*  Loppentlen,  London*  Mar. 

loth.— Improvements    in  and   relating  to  power -trans- 
mitting devices, 

5074.    J.    M*  Stratton,  London-    Mar.  lolfa. 

— Improvements  in  or  connected  with  the  furnaces  of 
steam  boilers. 

5063.  A.  Elgar,  London.  Man  10th-— Im- 
provements ill  and  connected  with  submarine  torpedo- 
boats. 

5098.  P.  S.  Swan,  Glasgow.  Mar.  nth.— 
Improvements  in  flues  or  furnaces  for  steam  boilers. 


RECENT    SPECIFICATIONS. 


HYDRAULIC  SHEARING  PUNCHING 

AND  FORGING  MACHINES. 

A.  Lamberton,  of  Coatbridge.  April  8th  1904 . 
— Relates  to  hydraulic  shearing,  punching,  forging,  and 
the  like  machines,  in  which,  as  hitherto  generally  con- 
structed, the  power  used  to  perform  a  working  stroke  is 
constant  with  different  dimensions  of  work  operated  on, 
so  that  when  work  lighter  than  the  maximum  capacity 


of  the  machine  is  being  operated  upon  there  is  a  con- 
siderable waste  of  power  ;  and  this  invention  has  for  its 
object  to  construct  machines  such  that  the  power  used 
may  be  proportioned  to  the  work  operated  upon  and  in 
which,  at  the  same  time,  there  are  no  frictional  losses 
due  to  the  movements  of  idle  parts  when  the  machines 
are  working  below  their  maximum  power.    The  essence 
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of  the  iDvention  is  the  use,  in  shearing»  punching,  forging 
or  similar  machines,  of  a  number  of  hydrauhc  operatinjii 
rams  any  one  of  which,  or  a  group  of  any  two  or  more  of 
which,  may  be  utiiised  to  operate  the  machine  with  power 
proportionate  to  the  work  to  be  done,  while  those  not  so 
used  remain  at  rest,  and  the  mvention  may  he  apphed  to 
m.ichincs  other  than  that  hereinbefore  described  by  way 
of  example^  and  in  a  manner  differing  therefrom  without 
departing  from  its  spirit  ;  for  example,  any  number  of 
rams  may  he  provided,  and  the  means  for  permitting  the 
non-operating  rams  to  remain  at  rest  may  be  of  any  con- 
venient form. 

STEAM  SUPERHEATERS. 

F*  Hargrdaves  aad  J,  G«  Hudaf^n,  of 
Soltoti.  April  9th,  1904. — This  invention  relates  to 
superhe;iters  for  steam,  and  h;is  for  its  object  by  an 
improved  combination  and  arrangement  of  parts  to 
provide  a  superheater,  which  is  of  simple  construction, 
easy  to  assemble,  and  readily  accessible  for  overhaul  or 
repair.  According  to  one  construction  a  straight  inlet 
and  a  straight  outlet  header  i»  provided,  which  may  be 
cither  circular  or  of  other  convenient  form  in  cross  sec- 
lion,  which  are  preferably  formed  with  cylindrical  parts 
at  their  ends.  To  these  cylindrical  parts  are  secured,  by 
a  single  long  bolt  passing  through  the  header,  a  right- 
angled  outlet  or  inlet  Hanged  branch  pipe  at  the  one  end* 
and  a  blind  flange  at  the  other  end  ;  the  outlet  and  inlet 
branches  being  thus  capable  of  swivelhng  on  the  ends  of 
the  headers^  so  that  the  connection  with  the  headers  may 
be  angled  through  a  considerable    arc,      A  series    of 


external  bolts  extending  from  end  to  end  of  the  headers, 
and  passing  through  Hanges  on  the  injet  and  outlet 
brancties,  or  also  on  the  headers  may  be  provided  to 
additionally  secure  the  parts  together,  or  in  place  of  the 
internal  bolts.  The  two  headers  are  arranged  side  by 
side  with  the  inlet  branch  of  the  inlet  header  at  the 
opposite  end  from  the  outlet  branch  of  the  outlet  header, 
and  from  the  headers  there  depends  a  series  of  more  or 
less  U-shaped  lubes,  the  ends  of  the  tubes  being  so  set  as 
to  be  radial  to  the  points  on  the  headers  where  they  are 
entered.  The  ends  of  these  tubes  are  expanded  into  a 
series  of  holes  in  each  header  ;  successive  holes  in  each 
header  being  arranj^ed  on  opposite  sides  of  the  centre 
of  the  bottom  of  the  header,  and  pairs  of  holes  in  each 
header  at  the  same  side  of  the  centre  line  being  con- 
nected by  each  U-tube,  so  that  the  row  of  tubes  when 
assembled  are  staggered,  and  so  present  a  larger  un- 
obstructed surface  to  the  hot  gases,  and  oftcr  more 
obstruction  to  their  passage. 


RAILWAY  BUFFING  AND  DRAW 
GEAR. 

G.  Westlnishoume,  of  Fenfisyl^ania,  U.S,A. 

Jan.  Sth  igoA  (date  clatn:ted  under  Internalitmal  Con- 
vention).—  This  invention  relates  in  general  to  combined 
spring  and  friction  devices  for  yieldingly  resisting 
strains  and  gradually  absorbing  shocks,  and  more  par- 
ticularly to  that  class  of  these  appliances  used  as  draw 
gear  and  hurting  apparatus  for  railway  cars.  The 
principal  object  of  this  invention  is  to  simplify  such 
apparatus  as  is  already  in  use  by  dispensing  with  certain 
parts,  such  as  the  rigid  casing  and  the  preliminary  spring, 
and  to  provide  a  device  in  which  the  main  resistance 
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Spring  itself  acts  as  a  casing  for  holding  the  enclosed 
friction  members  against  transverse  movement,  thereby 
reducing  the  number  of  necessary  parts  and  the  cost 
of  manufacture,  while  at  the  same  time  providing  a 
compact,  durable  and  efikient  apparatus.  Several 
different  forms  of  gear  arc  described  and  tHustrated, 
and  claim  is  made  to  the  following  :  a  draw  gear  or 
buffing  apparatus  comprising  friction  members  having 
longitudinal  frictional  surfaces,  a  helical  resistance 
spring  surrounding  the  said  friction  members  and 
forming  a  casing  therefor,  and  a  wedging  device  for 
forcing  the  members  into  frictional  engagement. 


NEW   DOCK    FACILITIES. 

As  to  the  extensive  system  of  wharves  w^hich  has 
)ust  been  sanctioned  by  the  Thames  Conservancy 
Board,  the  Railway  Xews  states  that  this  scheme  has 
been  originated  by  Mr.  Ernest  Forw^ood.  a  well- known 
shipawner.  It  appears  that  the  wharf  will  be  situated 
about  midway  along  Long  Reach,  eighteen  miles 
from  London  by  rail  and  six  miles  al>oveGravesend,  on 
a  stretch  of  river  about  four  miles  in  length,  where  the 
course  of  it  is  straight,  and  where  there  is  ample  water. 
The  wharf  is  to  be  6,600  ft.,  or  440  yards  over  a  mile 
in  length,  and  will  be  able  to  deal  with  six  million  tons 
of  goods  a  year,  and  no  less  than  twenty  ships  of  joo  ft. 
long*  and  drawing  any  depth  of  water  up  to  50  ft,, 
will  t>e  able  to  tie  alongside  at  one  linie*  w^hilc  a 
hundred  barges  can  have  cargo  transferred  to  them 
simultaneously.  Between  the  embankment  and  the 
wharf  there  will  l>e  a  large  area  of  sheltered  water  in 
which  barges  can  lie  and  l>e  loaded  either  from  the 
transport  sheds,  or  from  the  vessels  direct,  long-armed 
cranes  on  the  wharf  tiftmg  goods  straight  out  of 
the  holds  of  ships  on  the  river  side  and  depositing  them 
in   barges   on    the    land   side. 
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*' MANUAL    OF    ELECTRICAL    UNDERTAKINGS 
AND  DIRECTORY  OF  OFFICIALS,  1903. 

Compiled  under  the  direction  oi  Emile  Garck^.  Electrical 
Press,  Ltd.  15s.  net. 
This  indispensable  auxiliary  has  how  r^ched  ifca  ninth 
year  of  publication,  and  although  the  electrical  Inddstne^ 
were  by  no  means  exempt  from  last  year't  general 
depression  in  trade,  the  manual  now  before  u%  shows 
a  decided  increase  in  bulk,  which  seems  to  reflect 
increasing  activities  in  the  various  fields  of  electrical 
engineering.  The  arrangement  of  the  statistics  and 
other  matter  remains  substantially  in  the  same  convenient 
form  familiar  to  those  who  have  used  the  preceding 
volumes.  Tne  general  information  is-  classified  as 
follows :  Electric  Lighting,  Power  and  Traction  ;  Tele- 
graph and  Telephone  ;  Manufacturing  and  Miscellaneous; 
Directory  of  Directors  and  Officials ;  and  list  of  other 
electrical  companies  registered  since  1856.  All  electrical 
companies  and  municipal  electrical  undertakings  are 
included  in  these  sections.  Taking  the  returns  as  a 
whole,  we  find  that  they  reveal  the  effects  of  the  trade 
conditions  from  which  no  industry  seems  to  have  been 
exempt.  An  exception  has  to  be  made  in  the  case  of 
telegraphs  and  telephones,  as  in  the  one  case  the  business 
is  world-wide  and  less  susceptible  to  local  influences, 
while  the  telephone  business  in  this  country  has  a  special 
vitality  which  effects  stt;ady  progress  while  manufac- 
turini?  and  kindred  interests  are  fluctuating.  Thus  the 
average  return  on  the  telegraph  companies  is  5- 19  per 
cent.,  while  in  the  previous  volume  the  corresponding 
figure  stood  at  476  per  cent.  The  telephone  rate  has 
likewise  risen  from  480  to  4*88  per  cent. 

In  addition  to  the  data  regarding  each  undertaking, 
there  is  a  section  devoted  to  the  chief  electrical  events  of 
the  past  year,  including  the  Royal  Commission  on  London 
Locomotion,  Tramway  Running  Powers,  Electrification 
of  Steam  Railways,  the  Wireless  Telegraphy  Act  and 
the  agreement  between  the  Marconi  Companies  and  the 
Post  Office,  Municipal  Telephones,  the  Supply  of  Elec- 
tricity Bill,  and  the  London  Electric  Lighting  Areas  Act 
Other  special  contents  of  the  "  Manual "  repeated  in 
up-to-date  form  are  the  lists  of  highest  and  lowest  prices 
of  electrical  investments,  lists  of  all  electrical  railways, 
tramways,  and  light  railways,  and  the  elaborate  schedule, 
now  enlarged,  which  gives  a  complete  analysis  of  the 
revenue  accounts  of  electric  supply  undertakings. 
Although  we  cannot  call  attention  to  all  the  admirable 
features  of  the  volume,  mention  must  be  made  of  the 
many  valuable  maps,  which  give  a  comprehensive  idea 
of  the  progress  of  electric  traction. 

*<  THE  ELEMENTS  OF  RAILWAY  ECONOMICS." 

By  W.  M.  Acworth.    The  Clarendon  Press.     2s.  net. 

The  object  of  this  book,  the  author  tells  us,  is  to 
consider  railways  and  railway  business  from  the 
economic  point  of  view.  The  need  of  such  a  work  has 
often  been  felt,  and  it  is  a  pity  that  Mr.  Acworth,  who 
has  lectured  on  this  subject  for  several  years  at  the 
London  School  of  Economics,  has  not  carried  out  his 
work  with  a  nearer  approach  to  completeness  ;  but  his 
idea  seems  to  have  been  that  half  a  loaf  is  better  than  no 
bread  ;  as  he  is  eminently  fitted  for  the  authorship  of 
a  volume  of  greater  utility,  we  shall  look  forward  to  its 
publication  with  much  interest.  The  student,  however, 
will  no  doubt  find  this  little  work  very  helpful.  After  a 
brief  sketch  of  railway  development,  the  writer  discusses 
railway  capital  and  expenditure,  the  maintenance  of  way, 
rolling  stock  and  traffic,  methods  of  charging,  classifica- 
tion and  rates  and  the  interference  of  Parliament. 


BOOKS   RECEIVED. 


■*Thc  Inve^U^AUorts  rjr  Mint  Air  -  an  ai.;i:i>uiit,  by levcraf  authc^rt.  *rf 
the  naUire,  itgcuFlcsnce,  and  pracUcJil  methods  of  raeMuremeat  Qi  the 
tiupuritici  TiieEWtth  in  the  aif  i4  CoU**riea  and  Wet^iliitfou*  Miatm. 
Edited  bv  ^  Ckiiient  Le  Xev«  hoitei,  DM    lt\H  S ,  Mid  J.  S.  Haidaoit, 
M,  D*,  F.E  S.     fA.  net. 

"Applied  Mechanics  iitid  Mechanical  Enaiartring,'*  By  Andre* 
JamiQOD,  M  JiLftC.E.    Charles  GriMa  aiiid  Oi.     iK.  bdl. 

"Joiir^a]  oUbe  Institation  oi  Eltciucii  Engineer?,  iB^ludlajC on|2^S2l 
crmimunicatiaas  on  Tclei^rapbv  and  Klectrkal  Scitrace.  *  £dit«d  by 
George  C  Lloyd.     E-  and  F„  jT.  Spon,     Si 

'*  A  Cla^ib  >r,k  of  XavjiJ  Archilecturt;"  By  W.  I  Lovetl.  LoBgnxait^ 
Grtcn  aod  Co,    7s,  fjJ.  net. 

":>[eain  luroines,  wnm  an  appenaix  on  vras  xuromcs  ana  luc  ruiiuc 
of  Heat  Engines."  By  Dr.  A.  Stodold,  translated  by  Dr.  Loois  C 
Loewenstein.    Archibald  Constable.    21s.  net. 


NEW    CATALOGUES. 

A  very  attractive  Paoiphlett  has  been  issued  by  Messrs. 
Ed.  Bennis  and  Co.,  Ltd.,  on  the  "  Bennis  "  Stoker  and 
Compressed  Air  Furnace.  The  raison  d'etre  of  the 
pamphlet  is  summed  up  in  the  words,  **Cheap  Steam," 
which  appear  in  metallic  embossed  lettering  on  the 
green  cover.  The  details  of  the  Bennis  system  are 
very  carefully  explained,  and  there  are  numerous 
illustrations,  the  most  important  l>eing  a  double  page 
view  showing  photo  of  Bennis  Patent  Stoking  and 
complete  Coal  and  Ash  Elevating  and  Conveying 
Plant  as  fitted  to  eighteen  boilers  at  the  Carlton  Main 
Colliery  Company's  (Ltd.)  Grimethorpe  Colliery,  near 
Barnsley. 

**The  Britishcr'i  Black  Diamond'*  is  the  title  of 
a  booklet  issued  by  Messrs.  Graham,  Morton  and  Co., 
Ltd.,  which  pictorially  describes  the  new  coal 
screening  plant  at  the  Thrybergh  Colliery,  Kilnhurst, 
an  account  of  which  recently  appeared  in  Page's 
Weekly. 


MEETINGS  FOR   THE  ENSUING   WEEK. 

Friday,  Mar.  24.— Physical  Society,  University  CoUeise,  Gower 
Street,  5  p.m. :  i.  •*  Note  on  I  he  Voltage  Ratios  of  an 
Inverted  Rotary  Converter."  by  Mr.  W.  G.  Clinton.  2.  "  On 
the  Flux  of  Light  from  the  Electric  Arc  with  varying  Power 
Supply,"  by  Mr.  G.  B.  Dyke.  3.  '*The  Application  of  the 
Cymometer  and  the  Determination  of  the  Coefi&cient  of 
Coupling  of  Oscillation  Transformers, "  by  Professor  J.  A. 
Fleming,  F.R.S.— Electro  Harmonic  Smokb-,  Hollxim 
Restaurant,  8  p.m.— Royal  Institute,  9  p.m.:  Sir  Oliver 
I^odge,  "  A  Pertinacious  Current." 

Saturday,  Mar.  25.— Royal  Institution.  3  p.m.:  Professor  J.  J. 
Thompson  on  "Electrical  Properties  of  Radio-Active 
Substances."— Manchester  Association  of  Engineers,  Grand 
Hotel,  7  p.m.  :  Paper,  **  Power  Gas  Plants  and  some  of  their 
uses  ;  Mr.  T.  Rigby. 

Monday,  Mar.  27.— Royal  Geographical  Society.  8.30  p.m. :  Sir  Harrr 
Johnston  on  "  Liberia,**— Society  of  Arts,  8  p.m. :  Mr.  H . 
Liws  Webb  on  "  Telephony.*'  Lecture  III.— Institute  of 
Marine  Engineers,  Stratford,  8  p.m. :  '•  Fuel  Testing."- 

Tuesday.  Mar.  28.— Royal  United  Service  Institution,  3  pjn^  Lieut.- 
General  Sir  J.  French  presides  at  a  lecture  by  Major  the 
Hon.  T.  F.  Fremantle  :  Paper,  *•  Modem  Military  Rifles. "->• 
Royal  Institution,  5  p.m.:  Professor  W.  E.  Dalby :  Paper, 
"Engineering  Problems." — Society  of  Arts,  4.30  p.m.:  The 
Agent-General  for  Western  Australia :  Paper,  *'  The  Manu- 
factures of  Greater  Britain :  II.,  Australasia.**— Institution 
of  Electrical  Engineers.  Manchester  Local  Section : 
Paper,  "  Use  of  Electric  Energy  in  Mines  and  Colleries," 
Mr.  W.  D.  Mountain.— Institute  of  Civil  Engineers,  Great 
George  Street,  W.     8  p.m. 

Wednesday,  Mar.  29.— Chemical  Society  :  Annual  General  Meeting, 
4.30  p.m.— Dundee  Institute  of  Engineers  :  Annual  General 
Meeting. 

THURSDAY,  Mar.  30— Royal  Society,  4.30  pjn.— Civil  and  Mechanical 
Engineers,  8  p.m. 

FRIDAY,  Mar.  31.— Royal  Institution,  9  p.m. 
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the  employer  looks  with  indifference  upon  a 
system  of  technical  education  which  he  plidnly 
sees  to  be  unproductive.  The  graduate  of  the 
engineering  college  or  the  diploma  of  the 
polytechnic  who  has  not  been  in  the  works 
is  found  to  be  ol  but  little  more  value  to  an 
employer  than  a  hoy  of  the  same  age  who  has 
just  left  school. 


In  many  cases  continues  the  Professor,  the 
pupils  of  our  engineering  colleges  and  technical 
schools  acquire  under  existing  methods  a  very 
small  proportion  of  even  the  theoretical  know- 
ledge which  it  may  have  been  attempted  to 
impart.  Their  interest  in  the  subject  has  not 
been  aroused  by  preliminary  observation  in  the 
workshops  of  the  objects  to  be  studied,  and 
we  do  not  find  in  them  that  keen  desire  to 
understand  the  principle  of  an  appliance  or 
the  theory  c!  a  process  which  is  manilested 
by  those  who  have  had  to  work  therii.  Their 
studies  appear  to  them  a  mere  continuation 
of  school  work,  and  from  long  continuance 
too  often  become  a  weariness.  Hence  the 
cry  for  the  lectures  to  be  **  made  more*  interest- 
ing," and  the  cause  of  the  absuid  pop-gun 
element  which  so  often  makes  its  appearance 
on  the  lecture  table. 

Professor  Nicolson  will  doubtless  find  many 
supporters  when  he  proceeds  to  say  that 
as  a  matter  of  fact  the  average  youth  from 
16  to  19  years  of  age  must  be  kept  under  dis- 
cipline. He  cannot  be  trusted  to  maintain 
a  steady  application  to  work  if  left  alone. 
When  following  a  course  of  study  at  this  age 
he  only  learns  as  much  of  applied  science  or 
practical  manipulation  as  the  vigilance  of  the 
teacher  or  the  system  of  checks  to  idleness 
compel  him  to  do,  so  that  any  attempt  to 
take  up  difficult  because  really  useful  work  is 
a  waste  of  time.  If,  on  the  other  hand,  he 
spends  his  time  from  16  to  19  in  the  work- 
shop he  is  mucli  better  employed.  He  is 
bound  to  work,  whether  he  wishes  to  or  not. 


He  learns  the  elements  of  his  profession  by 
direct  observation  of  practical  methods  and 
the  actual  handling  of  tools  and  raachhacs, 
instead  of  having  to  picture  them  to  himsdf 
from  long  descriptions  and  painful  sketches. 
Professor  Nicolson's  experience  is  that,  almost 
Mdthout  exception,  engineering  students  who 
have  previously  passed  through  practice  become, 
at  the  end  of  their  college  course,  men  of  the 
very  highest  industrial  value. 


It  cannot  sinrely  be  generally  known,  says 
Professor  Xicolson  in  conclusion,  that  except 
by  strenuous  personal  exertion,  it  is  at  present 
impossible  to  obtain  this  sequence  of  training, 
a  sequence  which  is  the  only  proper  and  sensible 
one.  The  employer,  the  educational  authorities, 
and  frequently  even  the  teachers  themsdves 
all  conspire  to  straiten  the  way  leading 
to  post-apprenticeship  study.  Employers 
naturally  prefer  men  of  19  or  20  working  in 
their  shops  for  apprentices'  wages  to  raw 
boys  from  school.  The  educational  authorities 
know  that  if  they  do  not  get  their  pupil  when 
he  leaves  school  he  will  escape  them  altc^ether, 
and  as,  unfortimately'  the  teacher  himself 
has  often  never  been  a  practitioner  and  feels 
upon  surer  ground  in  dealing  with  ignorant 
schoolboys  than  with  young  men  well  versed 
in  practical  work,  he  also  gives  his  vote  in 
favour  of  the  present  system.  Thus  from  a 
}X)licy  of  expediency  on  the  one  hand  and  of 
self-interest  or  apathy  on  the  other,  our  non- 
sensical system  of  "  technical  education  "  has 
grown  up  and  now  flourishes. 


Mr.  Suinbume  has  in  a  very  interesting 
way  shown  the  tendency  of  the  business  man 
in  an  engineering  concern,  to  come  out  at 
the  top,  leaving  the  practical  engineer  in  the 
middle  and  the  pure  scientist  at  the  bottom. 
The  commercial  aspect  of  engineering  is 
certainly  a  matter  of  very  considerable 
importance,  and  therefore  it  may  not  be  un- 
profitable to  consider  for  a  few  moments  the 
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views  held  bj'  our  .American  friends  on  this 
subject.  Mr.  Charles  A.  S.  Hewlett  raised 
the  question  at  a  recent  meeting  of  the  Western 
Society  of  Engineers  and  we  have  read  his 
paper  with  interest^  «cept  the  portion  which 
lapses  into  psychology.  This  possibly  is  a 
pet  subject  of  the  author  and  ma\'  have 
crept  in  like  King  Charles's  head,  though  how 
a  study  of  the  dual  nature  of  the  mind  is  to 
help  one  to  sell  say,  planing  machines,  is  not 
at  first  sight  apparent.  However,  Mr.  Howlett 
can  be  practical  and  accordingly  he  asks  : 
Would  not  our  engineering  school  training  be 
much  more  complete  and  a  great  deal  more 
beneficial  it  it  embraced  studies  that  would 
give  us  the  benefit  of  the  successful  commercial 
side  of  the  profession,  as  well  as  the  purely 
engineering  ?  Why  cannot  we  be  taught  to 
take  advantage  of  the  experience  of  the  success- 
ful salesman  ? 


Mr.  Howlett  believes  that  we  can  and  he 
suggests  the  follo^^'ing  remedy  :  All  professional 
schools,  such  as  technical,  medical,  law,  dental, 
agricultural,  mining,  pharmacy  and  the  like, 
should  incorporate  in  their  senior  year  such 
studies  as  would  develop  the  mind  in  a  manner 
that  would  inspire  in  the  student  commercial 
instincts  that  would  help  him  to  profit  by 
the  experience  of  others  in  securing  an 
opportunity  to  perform  the  work  that  his 
professional  training  enabled  him  to  handle. 
In  lieu  of  text  books,  lectures  could  be  given 
in  the  senior  year,  on  the  following  suggestions 
for  topics  : 

1.  "  On  the  essentials  to  be  kept  in  mind 
when  approaching  a  stranger  for  a  purely 
business  interview." 

2.  "Many  wa}s  of  securing  attention." 

3.  "  Arousing  an  interest  in  y^ur  pro- 
position." 

4.  "Securing  material  for  a  persuasive  talk." 

5.  "The  elements  of  talking  convincingly 
with  logical  expression.'' 


6.  *'  Wlien  to  talk  suggeirtively  rather  than 
argumentatively ..' ' 

7.  "  On  the  elements  of  a  successful  im- 
promptu address  before  an  assemblage,  such 
as  a  Municipal  Council  or  State  Board." 

8.  **  On  arguing  a  fx)int  successfully." 

9.  "  On  the  admission  of  an  interruption  or 
an  objection." 

10.  *'The  treatment  and  overcoming  oi 
self-assertion." 

11.  "  The  proper  method  of  criticising 
competitor's  arguments." 

12.  "  Proper  manner  to  assume  in  addressing 
the  essentially  serious  and  also  the  easy- 
going, pleasure-lo\'ing  type." 

13.  "  How  to  successfully  create  desire." 

14.  "  Auto  suggestion :  its  commercial 
possibilities." 

15.  Choosing  the  most  successful  time  for 
an  interview  and  the  consideration  of  the 
proper  time  to  discuss  the  matter  of  terms." 

16.  Points  to  be  avoided  in  closing  a  business 
arrangement." 

17.  On  the  relation  between  character 
building  and  business-getting  persuasion." 

18.  The  influence  of  suggestion  upon  the 
human  mind,  with  special  reference  to  its 
commercial  possibilities." 


We  conmiend  these  headings  to  Mr.  Swin- 
burne's attention.  No.  18  seems  to  recommend 
a  knowledge  of  hypnotism  and  we  fancy  that 
it  might  be  safer  to  rely  upon  No.  4  ;  otherwise 
there  might  be  decided  difl&culties  in  the  way 
of  negotiations  under  No.  15.  At  the  Univer- 
sity of  Illinois  an  endeavour  is  already  being 
made  to  give  practical  suggestions  in  proper 
salesmanship.  Specifications  are  prepared  in 
the  class-rooms  and  students  asked  t6-meet  the 
requirements  by  proposals  and  to  stand  ready 
to  argue  for  their  apparatus,  a  particular  tjrpe 
being  assigned  to  each.  The  students  are 
also  encouraged  to  WTite  the  manufacturers  for 
descriptive  matter,  stating  exactly  the  use  to 
which  it  is  to  be  put. 
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NEW5  ITEMS 

A    communication    of    consideral^le    impoilancc 
the  1905  Patent  Rules  appears  on  page  6Si. 

The  new  Royal  yacht,  to  succetnl  the  OsBarng,  is  to  m 
Ymilt    by    Messrs.    Inglis   of   Glasgow,     bhe   is   to    l>e 

jS>  ft.  in  leogth,  40  It.  in  breadth,  and  of  2.000  tons 
gross,  and  will  lie  fillcfl  with  turbine  machinery  giving 
a  speed  of  17  knots. 

Messrs.  Howard  Bros,  have  fount!  it  necessary  to 
remove  to  larger  premises  at  41^,  Paradise  Street, 
Liverpool.  The  London  headquarter*  of  the  '*  Dey  ' ' 
Time   Registers  are  at    tooc,   Queen   Victoria  Stwet. 

Ex. 

Dr.  j.  S.  Owens.  B..\..  MJnst.C.E,.  F.R.G.S,.  and 
Mr.  Gerald  O.  Case,  son  of  the  late  Mr.  Edward  Case, 
inventor  oi  the  Case  ^^stem  ol  iofeshorc  protection, 
have  opened  a  new  office  at  15,  Tothill  Street,  West- 
niinster,  S.W..  where  they  are  jwactising  aa  sea  defence 
engmeers. 

The   Yost    typewriter   has   bf?«n    awardctl    the   ifold 


thAN;  gold  medals  standing  to  its  credit. 

it  is  announced  that  Mr.  George  Whale,  the  chief 
mechanical  engineer  of  the  L.  and  N.W.R..  and  other 
otficials  uill  visit  America  next  >^eek  to  attend  the 
railway  congress  and  inspect  the  j^t«nl  railroads  of  the 
States,  \nih  a  view  to  seeing  if  there  are  improvements 
which  can  with  advantage  be  adopted  here.  An 
article  on  American  locomotive  construction  will  be 
tound  on  page  ttqfi. 
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The  VauxhaU  Ironworks  Company,  Ltd.-Opening 
of  New  Works. 

In  company  with  a  large  party  of  invited  guests 
a  representative  of  Page's  Weekly  journeyed  to 
Luton  on  Wednesday  to  be  present  at  the  opening 
of  new  works  by  the  above  company.  The  visit 
proved  to  be  both  interesting  and  instructive,  and  the 
guests  u-ere  most  hospitably  entertained. 

The  new  works  are  situated  on  the  Midland  main 
line,  with  a  siding  into  the  works  at  Luton,  upon 
6 J  acres  freehold.  The  present  shops  comprise  four 
bays,  each  of  3$  feet  span,  and  are  served  throughout 
their  length  with  overhead  travellers,  the  main  bay 
being  24  ft.  to  the  underside  of  the  crane  from  iioor 
level. 

The  overhead  travellers  range  from  one  ton  lo  12  tons. 
but  provision  has  been  made  for  ser\ing  the  main 
marine  erecting  bay  with  a  20- ton  traveller  when 
required.  Two  bays  are  occupied  by  the  old-estab- 
lished marine  department  of  the  business,  and  the 
machinery,  etc.,  is  ample  for  dealing  with  engines  up 
to  1,000  horse-power.  The  main  two  bays  are  devoted 
to  the  more  recent,  but  rapidly  extending,  motor  work 
of  the  company. 

A  quantity  of  new  plant  has  been  installed, 
including  a  powerful  "  Massey "  electrically-driven 
power  hammer,  gear-cutting  machines,  automatic  turret 
machiner>'.   etc. 

Q)mmodious  offices,'  built  in  brick  throughout, 
are  placed  across  the  end  of  the  four  bays,  and  comprise 
a  large  general  office,  drawing  office,  board  room, 
a  number  of  small  offices,  and  lavatories.  There 
is  a  gallery  which  gives  a  complete  view  over  all  the 
shops.  A  separate  building,  90  ft.  by  40  ft.  span, 
is  just  being  commenced  to  form  the  motor  garage 
and  testing  department.  A  building  is  to  be  also 
shortly  erected  for  the  wood-work  in  connection  with 
car  bodies,  upholstering  and  painting  shop.  The 
company  has  built  a  handsome  house  for  the 
manager,  two  foremen's  houses,  caretaker's  house,  and 
a  row  of  superior  workmen's  houses. 

The  whole  of  the  machinery'  is  driven  by  electric 
motors.  Seven  motors  have  been  installed,  driving 
line  shafting,  and  in  two  instances  independent  motors 
have  been  provided  for  driving  two  large  machine 
tools  as  independent  units.  The  offices  are  hghted 
and  heated  throughout  by  electricity,  the  works 
being  brilliantly  illuminated  with  Lucas  gas  lights. 
A  mess  room,  with  gas  cooker,  lias  been  provided  for 
the  use  of  the  workmen. 

The  accompanying  illustrations  show  the  main 
marine  erecting  bay  and  one  of  the  motor  bays  in  the 
new  works. 


Holborn  Electricity  Exhibition. 

The  Holborn  and  Finsbury  Electrical  Exhibition 
is  proving  a  great  success.  The  daily  attendance  has 
been  very  good,  and  it  is  clear  that  the  enterprise  of 
the  County  of  London  Electric  Supply  Company 
in  providing  the  exhibition  is  being  properly  recognised . 
The  advantage  of  using  electrical  power  is  perhaps 
not  so  well  appreciated  as  it  should  \ye,  and  the  exhibi- 
tion provides  an  object  lesson  of  what  this  particular 
London  supply  company  is  doing,  and  is  prepared  to 
do,  in  bringing  about  the  wider  apphcation  of  electrical 
energy  for  power  purposes.  One  of  the  most  interest- 
ing features  of  the  exhibition  is  the  sub-station  which 
the  County  of  London  Company  has  put  up  for  supply- 
ing the  necessary  light  and  power  to  the  exhibition, 
and  a  representative  of  Page  s  Weekly  was  assured 
by  Mr.  T.  \V.  Cole,  who  r^^preseuts  the  promoting 
Company,  that  every  possible  contingency  had  been 
provided  for,  as  regards  current.  Further  attention  will 
be  paid  to  some  of  the  exhibits  in  our  next  issue.  The 
exhibition  closes  on  the  5th  prox. 

Paddinfcton  Electricity  Exhibition. 

This      exhibition      has      been     organised      by     the 
Metropolitan     Electric     Supply     Company,     and    its 
purpose,  Uke  that  of  the  similar  exhibition  now  open 
in   Holborn,  is   to   direct    pubUc   attention,    especially 
the  attention  of  residents  in  the  borough  of  Paddington, 
where    that    Company    has    the    statutory-  supply  of 
electricity  in   its  hands,    to  modem   developments  of 
electricity     for     lighting,     lieating.     ventilating,     and 
power    purj^oses.     Electric    lamps,    shades,    brackets, 
and  other  domestic  tittings  naturally  take  up  a  large 
proportion  of  the  space  on  the  forty  stands,  but  many 
other  applications  of  electricity  also  receive  due  atten- 
tion.    There  is  a  gocKl  show  of  electrical  heating  and 
cooking  appliances  and  of  electrical  radiators,  whether 
for   use   in   ordinary   rooms   or   for   medical   purposes, 
while  motors  are    to   h^   seen    attached    to   machines 
of  all  sorts,  from  chati-cutters  and  horse  chppers  to 
organ-blowers  and  knife-cleaners.     2klention  may  also 
be  made  of  several  varieties  of  electrical  advertising 
signs,    and    of    electrical    pianos,    ^ahich    supplement 
the  efiorts  of  the  Grenadier  Guards    band  to  provide 
music   for  visitors   to   the   exhibition.     Among   more 
purely  engineering  exhibits  there  is  a  gravity  bucket 
ooaveyer  for  coal,  etc.,  A^ith  models^ of  a^water- tube 
boiler  and-mechanical  stoker,  and  a  magnetic  separator 
lor   separating  iron  and    steel   from    other  materials. 

We  onderstaiid  that  the  projected  second  Interna- 
tional  WtreleBS  Telegraph   Conference  will  not    taice 

place  during  the  present  year. 
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An  Accessory  for  the  Smith  s  Shop. 

T^e  accompanying  illustratioa  gives  a  fair 
idea  of  a  machine  which  is  worked  by  hand 
in  blacksmiths'  shops  for  expeditimisly  W'lding 
iron  and  steel  bars  and  sliaits  of  various  sections 
np  to  a  diameter  of  6  in.  A  descnption  of  the  operation 
will,  no  doubt,  interest  those  engaged  in  blacksmiths 
woik,  and  others  who  hav^  to  ^n  perm  tend  same. 

The  machine  is  securely  tixed  to  the  ground  near 
to  the  hearth  on  which  the  bars  are  heated.  The 
two  parts  to  be  welded  Are  first  placed  cold  on  the 
machine  and  the  vices  arranged  so  that  the  ends  of 
the  bar  come  exactly  opposite  each  other,  as  seen  in 
illustration.  The  bars  are  then  heated  to  a  short  welding 
head  and  being  quickly  l>rought  on  to  the  machine, 
are  gripped  by  turnmg  ihe  cams.  The  lever  being 
immediately  brought  down,  the  ends  of  the  bars  are 
squeezed  into  each  other.  This  slightly  increases  the 
diameter  at  the  point  which  should  be  hammered 
down  on  the  machine,  the  pressure  being  maintained 
during  the  process,  and  until  all  indicaticn  of  the  weld 
is  obliterated.  The  welded  b«kr  i»  then  removed 
to  the  anvil  or  steam  hammer,  and  finished  by  the  use 
of  swages.  It  will  be  seen  that  this  process  saves  the 
necessity  for  any  "  scarhng,*'  or  other  preparation 
before  the  bar  is  heated,  and  a  better  ioT>  is  ^tcurei! 
than  is  possible  by  any  other  methotl 

The  macliine  is  also  effective  for  uclding  up 
collars  and  bosses  in  iron  bars,  t!ie  pressure  on  the  bar 
ith  one  man  at  lever  hieing  equal  to  twenty  tons, 

^  reversing  the  machine  it  can  t>e  employed  in  drawing 
out  or  elongating  the  heated  bar.  and  the  great  power 
which  can  be  brought  into  operation  enables  the  black- 
smith to  do  a  variety  of  work  which  uthen\  ise  would 
not  be  possible.  The  manufacturers  are  the  Messrs. 
Joseph  C,  Nicholson  Tool  Co.,  of  Newcastle-on-TjTie, 
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Dover-Calais  Train  Ferry. 

The  proposal  to  connect  Dover  and  Calais  by  a 
train  ferr^^  is,  as  many  of  oar  readers  will  resnenibcr, 
by  no  means  a  new  one.  Sir  John  Fowier^s  scheme. 
which  was  before  Parliament  in  1870  and  i3*7J.  was 
rejected  twice  by  the  House  of  Lords,  but  wc  arc  not 
aware  tliat  any  logical  objections  were  tirged  against 
the  scheme  per  se.  Since  then  the  utihty  ot  train 
ferries  has  been  demonstrated  in  many  parts  of  the 
uorld,  and  their  advantages  should  appeal,  not  only 
to  passengers  whose  business  it  is  to  cross  the  '*  Sleeve  ** 
in  the  quickest  possible  time,  but  also  to  matm- 
facturers  shipping  goods*  According  to  the  Times. 
the  scheme  now  before  Parliament,  which  is  backed 
on  the  Continent  by  Messrs,  Schnieder,  of  Creusot, 
the  Compagnie  de  Fives-Lille,  and  Messrs.  Hersent, 
is  essentially  the  same  as  that  of  Sir  John  Fowler, 
except  that  the  new  harbour  which  he  proposed  10 
construct  on  the  French  coast  at  AndreceUes,  on 
account  of  the  deficiencies  of  the  then  existing  harbours 
at  Calais  and  Boulogne,  has  been  rendered  unnecessary 
through  the  improvements  that  have  since  been  made 
at  Calais.  For  the  reception  of  boats  at  Dover  tli©^ 
proposal  is  to  construct  a  well-equipped  marine  ^tatioIl 
where  the  transfer  of  the  vehicles  from  the  lailwaj 
lines  would  be  effected  under  the  best  conthtiona,! 
For  this  part  of  the  work  Sir  Douglas  Fox  is  the  etigi- 
neer.  and  similar  facilities  would  be  provided  at  Calais. 
The  difficulty  presented  at  these  ports  by  the  large 
rise  and  fall  of  the  tide  is  to  be  overcome  by  the  use 
of  big  electric  hits. 

On  arrival  the  vehicles  will  be  shunted  on  to  tfi 
hft,  and  after  it  lias  been  lowered  to  the  appri^riate' 
level  they  will  be  hauled  on  board  the  boat  mer  a  short 
movable  bridge  by  means  of  electrical  windlasses, 
the  whole  operation  taking  a  maximum  of  fonr 
minutes.  For  the  sea  passage  four  vessels  are  to  be 
jirovided  in  the  first  instance.  Sir  WiTUam  WTiite 
lieing  the  naval  architect.  Of  these,  two.  devoted 
fo  passenger  service  alone,  are  to  be  turluiie  steameis 
\sith  a  speed  of  22  or  2}  knots,  and  two  cargo-boats 
of  about  13  knots.  The  passenger  boats  are  to  be# 
in  eflect,  moving  stations  ;  the  two  lines  of  rails  on 
which  the  carriages  will  stand  are  to  tie  completely 
coveretl  in.  so  as  to  be  jjrotected  from  the  weather. 
and  there  is  to  be  a  full  allowance  of  saloons,  refresh- 
raent  rooms,  etc,  so  that  passengers  who  care  to 
leave  thdr  seats  will  find  ample  accommodation. 
U  may  be  mentioned  that  the  International  Sleeping 
<  ar  Company  has  already  prepared  plans  for  a  special 
train  de  luxe,  weighing  580  tons,  to  >je  employed 
on  the  service.  The  whole  scheme  is  to  tie  controlled 
by  a  com|>any  lia%'ing  a  capital  of  one  milloo. 
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A  PERTINACIOUS  CURRENT. 

LECTURE  BY  SIR  OUVER  LODGE. 


At  the  Royal  Institution  on  Friday  evening 
last,  Sir  Oliver  Lodge  lectured  on  the 
subject  of  "  A  Pertinacious  Current,"  a  title 
which  appears  to  have  excited  not  a  little 
curiosity.  In  his  opening  remarks  Sir  Oliver 
paid  tribute  to  the  important  part  played 
by  that  Institution  in  stimulating  research. 
Referring  to  the  new  developments  and  dis- 
coveries in  the  domain  of  chemistry,  as  lectured 
on  recently  by  Professor  J.  J.  Thomson,  he 
expressed  the  opinion  that  in  physical  and 
chemical  science  we  were  living  in  what  he 
might  term  a  fresh  Newtonian  epoch,  and  that 
it  was  well  for  us  to  realise  this. 

By  the  term  '*  pertinacious  current "  he 
meant  simply  a  high  potential  continuous 
current,  a  current  going  in  one  direction  per- 
sistently in  spite  of  obstacles  which  might  be 
put  in  its  path.  He  had  been  looking  for  such  a 
current  since  1884,  and  he  had  only  recently 
been  able  to  produce  it.  Such  currents  were  of 
course  obtainable  by  means  of  a  battery  of  a 
quarter  of  a  million  cells,  but  that  was  a  very 
inconvenient  and  expensive  process,  and  he 
desired  to  obtain  such  a  current  by  what  he 
might  term  engineering  methods,  that  was  to 
say,  in  connection  with  a  dynamo. 

The  method  of  obtaining  high  potential 
continuous  currents  was  by  the  use  of  a  one- 
way electric  valve  or  rectifier.  Thus,  if  the 
secondary  of  a  Ruhmkorff  coil  were  connected 
to  a  Leyden  jar,  then  the  provision  of  a 
rectifier  which  would  allow  the  supply  current 
to  pass  in,  but  prevent  all  exit,  would  enable 
the  jars  to  be  charged  to  bursting  pressure, 
by  a  succession  of  intermittent  pulses,  so  that 
a  pertinacious  current  of  discharge  from  the 
jar,  through  a  leak  or  other  high  resistance, 


could  be  maintained.  Sir  Oliver  showed  an 
experiment  in  which  he  produced,  a  London 
fog  in  a  large  glass  glot)e,  and  by  means  of  the 
discharge  of  such  a  current  from  a  point 
connected  to  a  jar,  which  was  only  momentarily 
connected  with  the  source  of  supply,  dissipated 
the  fog,  and  he  pointed  out  the  obvious 
advantage  of  being  able  to  do  this  by  engmeering 
methods  rather  than  by  having  recourse  to 
delicate  high-tension  electro-static  machines. 
With  reference  to  the  manner  in  which  these 
rectifiers  work,  the  theory  was  put  forward  that 
their  action  is  due  to  the  rapid  clearing  away 
from  the  neighbourhood  of  the  anode  of  all 
the  carriers  of  positive  electricity  by  means 
of  the  bombardment  from  the  cathode,  and 
to  the  fact  that  the  current  could  only  be 
conveyed  by  the  agency  of  these  positive  carriers 
when  they  were  allowed  to  come  into  actual 
contact  vnth  the  positive  terminal  and  travel 
to  the  back  of  the  negative.  It  followed 
that  the  current  that  required  their  presence 
in  that  position  was  stopped  if  they  were 
cleared  away  by  bombardment,  but  the 
reverse  current  which  required  their  presence 
at  the  other  terminal  could  be  easily  trans- 
mitted if  that  terminal  were  screened.  The 
bombardment  was  found  in  time  to  drive  the 
gas  out  of  the  vessel,  and  in  that  way  to  create  a 
very  high  vacuum,  so  that  no  current  at  all 
could  pass,  and  it  was  therefore  necessary  to 
employ  in  the  rectifier  a  vapour  such  as  that 
of  mercury,  the  supply  of  which  could  easily 
be  maintained  from  a  pool  of  the  metal  inside 
the  vessel.  The  Cooper-Hewitt  mercury  lamp 
has  been  adapted  for  use  in  this  way.  Sir, 
Oliver  supported  his  theory  by  numerous 
diagrams  and  experiments. 


and  itjls  also  adapting  its  engines  to  marine  work.  There 
is  ^Little  doubt  that  a  great  future  awaits  the  internal 
combustion  eugine  in  its  adaptation  to  the  needs  of 
the  shipping  industry,  and  the  practice  of  supplying 
marine  motors  of  the  car  type,  or  at  least  with  all  the 
chief  characteristics  of  car  design  will  be  modified  as  the 
outcome  of  experience.  Even  at  present  the  design 
of -Utie  Maudslay  marine  motor  has  been  careiully 
revised  in  certain  details,  such  as  the  starting  gtsar, 
lubrication,  and  ignitioTi. 

The  materials  throughout  are  those  best  suited  to 
withstand  the  corrosive  action  of  salt  water,  and  no 
aluminium  is  used  where  there  is  a  possibility  of  its 
being  affected  by  contact  with  sea  water. 

Accessibihty  to  the  various  parts  has  received  very 
careful  attention.  The  valves  can  be  very  quickly 
removed  owing  to  the  special  construction  of  the  hinged 
layahaft.  The  countershaft  liearings  can  be  inspected 
and  adjusted  through  the  doors  on  the  side  of  the  base- 
chamber,  and,  if  necessary,  the  pistons  and  piston-rods 
can  be  taken  right  out  through  these  doors  without 
disturbing  any  of  the  main  joints  of  the  motor. 

All  the  moving  parts  are  carefully  balanced,  and 
the  weight  of  the  reciprocating  parts  reduced  to  a 
minimum,  the  result  being  that  Maudslay  tliree,  four 
and  six -cylinder  motors  are  claimed  to  create  practically 
no  vibration. 

With  the  smaller  sizes  of  Maudslay  motors  are 
fitted     reversing     and     feathering      propellers,      and 


with  the  larger  sizes  a  reversing  gear,  which  is  entirely 
enclosed  in  an  oiltight  case,  and  runs  in  a  bath  of  oil 
so  that  there  is  said  to  be  no  possibility  of  its  action 
being  affected  by  the  sea  water. 

The  general  design  of  the  company*s  cars  remains 
unaltered  save  in  -one  or  two  details,  making  towards 
quicker  and  easier  running.  The  20  b.h.p.  three  cylinder 
engine  is  shown  in  fig  2.  The  valves  open  direct  into 
the  cylinders  over  the  top  of  the  pistons. 

Two  throttle  valves  arc  fitted  in  the  inlet  branch, 
one  connected  to  the  small  hand-lever  on  the  top  of  the 
steering  heel  and  the  other  connected  to  the  clutch 
pedal  so  that  when  the  clutch  is  withdravvTi  the  engine 
IS  automatically  throttled.  As  an  alternative  arrange- 
ment, a  governor  is  mounted  on  the  vertical  shaft 
which  drives  the  lay  shaft,  and  a  foot  accelerator  to 
cut  the  governors  out  when  required. 

ST  Alt     SMQIIIKIRINQ     COMPANY. 

The  exhibit  of  this  firm  attracted  a  good  deal 
of  attention  at  Islington.  The  company  show^ed 
one  lo-h.p,  chassis,  one  7-h.p.  chassis,  one  7-h.p.  car 
brougham  top,  one  jh.p.  tonneau  three-seated  body! 
one  7-h.p.  two-seated  body,  one  7-h.p.  doctor's  car. 
Victoria  body,  and  one  ts-h.p.  car.  A  section  of  the 
jdi.p.  engine  is  shown  in  fig.  3.  It  is  a  balanced  twin 
cylinder  motor,  the  two  cylinders  being  cast  together. 
Automatic  inlet  valves  are  fitted  With  electric  ignition. 
The  tiore  is  3}  in.,  stroke  4^  in.,  and  the  normal  speed 
800  revolutions  per  minute.  The  company  fits  its 
Well-known  system  of  transmission  gearing  with  three- 
point  suspension,  three  speeds,  and  reverse,  all  actuated 
by  one  lever.     All  gear  wheels  are  machine-cut  from 
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selected  steel,  and  case-hardened  by  the  Star  process. 
The  Irame  axles  are  of  special  design,  and  the  standard 
springs  fitted  are  of  carefully  tempered  spring  steel. 
The  brakes  fitted  on  the  chassis  illtistrated  in  fit;,  i 
are  a  metal  to  metad  band  brake  on  ditlerential  shaft 
actuated  by  foot  pedal  and  a  pair  of  powerful  metal 
to  metal  internal  expanding  brakes  on  rOad  wheeU, 
operated  by  hand-Jever.  The  steering  gear  is  of  the 
worm  and  sector  type. 

ELECTRICAL  ENGINEERS'  DINNER. 

The  first  annual  dinner  in  fonoection  with  the 
Manchester  Students'  Section  of  the  Institution  of 
Electrical  Engineers  was  heltl  in  the  Grand  Hotel. 
Manchester,  on  Saturday  evening.  March  iSth,  Mr, 
C.  D-  Taite.  the  chairman  of  the  Manchester  Section, 
presided,  and  there  were  about  eighty  members  and 
friends  present.  Mr.  F.  O.  Mills  proposed  the  tcast  of 
*'  The  Institution  ol  'Klectrical  Engineers/'  4nd  said 
that  although  the  Manchester  Students'  Secticn  had 
only  been  in  existence  for  about  one  and  a  hall  years,  it 


had  grown  to  a  membership  equal  to  that  of^the's 
section  in  London.  Mr.  C.  D.  Taite.  in  res^tondiiii^ 
heartily  congratulated  them  upon  the  progress  they  had 
made  Last  April,  he  ^aid.  the  number  of  merabers 
was  one  hundred  :  they  had  now  three  hundred.  A 
Local  Students'  Sectir  n  possessed  adv^antages  from 
many  points  of  view,  and  gave  the  members  opportunities 
of  discussing  technical  points  in  public  which  was  of 
great  usefulness  to  them  when  they  became  members  of 
the  Senior  Section.  Mr.  A.  E.  Jepson  proposed 
"  Our  Guests/'  Mr.  E.  W.  Cowen,  in  responding, 
congratulated  the  members  on  the  successful  progress 
made.  He  thought  the  electrical  industry  had  bee!ii 
under  a  cloud  for  some  time,  but  hoped  that  it  was  now 
passing,  and  that  before  long  a  great  improvement 
would  take  place.  He  pointed  out  the  splendid 
opportunities  which  the  members  had  in  the  Manchester 
School  of  Technology,  and  also  in  the  British  Westing- 
house  Company's  works.  Mr.  R.  W.  Willis  proposed 
"  The  Scientific  and  lechnical  Societies  cf  Manchester/' 
to  which  Bir.  O.  Lemon  replied.  A  good  musical  pro- 
gramme was  provided. 
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THE   J905  PATENT   Rl)tE5: 

IMPORTANT    MEHORIAU 


'npHE  following  letter  and  memorial  have 
been  forwarded  to  the  President  of  the 
Board  of  Trade  by  Sir  Lloyd  Wise.  The 
memorial  is  a  most  weighty  representation, 
whether  measured  by  the  eminence  of  the 
scientists  who  have  signed  it,  the  millions  of 
capital  represented  by  the  manufacturers  who 
have  done  so,  of  by  the  thousa  ids  of  workmen 
they  employ.  As  will  be  gathered  from  the 
opening  part  of  the  letter  to  Lord  Salisbury,  the 
signatories  constitute  in  other  respects  a  truly 
representative  body.  The  memorial  bears 
between  50  ->  and  600  si^n^natures. 

46,  Lincoln's  Inn  Fields,  London,  \y.C., 
25  th  March,  1905. 

To  the  Most  Noble  the  Marquis  of  Salisbury,  C.B.,  P.C., 
President  of  the  Board  of  Trade. 
Patents  Rule^,  1905. 

My  Lord, — Herewith  I  have  the  honour  to  submit 
for  your  lordship's  favourable  consideration  a  memorial 
with  respect  to  the  above-mentioned  rules. 

The  signatories  include  many  eminent  persons 
and  firms,  amongst  the  former  •  being  a  number  of 
prominent  Fellows  of  the  Royal  Society,  several  past 
presidents  .  of  the  Institution  of  Qvil  Engineers,  the 
president  and  several  past  presidents  of  the  Institution 
of  Mechanical  Engineers,  the  president-elect  and  several 
past  presidents  of  the  Iron  and  Steel  Institute,  several 
vice-presidents  and  members  of  council  of  the  Insti- 
tution of  Naval  Architects ;  also  presidents,  past 
pnesidents,  and  members  of  council.  Fellows,  and 
members  of  various  other  infiuential  bodies,  engineers, 
metallurgists,  and  chemists,  many  well-known  pro- 
fessors, solicitors,  and  experienced  patent  agents, 
numerous  inventors,  patentees,  and  others  interested 
in  furthering  the  progress  of  industry  by  the  intro- 
duction of  improved  processes  and  products. 

In  transmitting  this  memorial  may  I  be  permitted 
to  submit  to  your  lordship  that — 

1.  For  over  thirty  years  the  adoption  has  been 
advocated  of  a  measure  on  the  lines  of  Section  I.  of 
the  Patents  Act,  1902. 

2.  The  object  in  view  was  to  afiord,  both  to  the 
inventor  and  to  the  public,  the  benefit  of  an  official 


examination  as  to  novelty,  without,  hoi^ver,  incttrring 
the  serious  risk  of  inflicting  injury  upon  an  inventor 
by  refusing  a  patent  for  alleged  want  of  novelty  o 
by  making  public  adverse  official  opinions* 

3.  Prior  to  the  Act  of  1883  a  memorial  was  presentc  i 
to  Mr.  iChamberlain  in; favour  of  such  a  scheme,  but 
presumably,  owing  to  the  great  expense  involved, 
he  did  not  provide  in  that  Act  for  official  examination 
as  to  novelty,  Nevertheless,  that  portion  of  the  sch^ne 
which  provided  against  publication  of  official  opinions 
in  unopposed  cases  was  embodied  in  the  Act :  (sub- 
section 5  of  section  9  of  1883  Act,  as  amended  by  1888 
Act). 

4.  The  original  idea  was  simply  to  ensure  that  wliere 
the  applicant  for  a  patent  and  the  authorities  differed 
as  to  patentabiUty,  the  authorities  should  have  the 
right  to  compel  the  applicant  to  mention  in  his  own 
specification  any  prior  specification  or  specifications 
a  knowledge  of  which  might  seem  to  be  necessary 
to  enal^le  the  public  to  form  an  accurate  opinion  an 
to  the  patentability  of  the  applicant  s  alleged  invention. 

Thus  the  public  would  be  amply  protected,  less  moral 
responsibiUty  would  be  thrown  upon  the  authorities, 
and  the  inventor  would  be  given  absolutely  fair  play. 

5.  The  new  rules,  on  the  other  hand,  are  obviously 
based  upon  the  idea  that  the  authorities  are  charged 
with  the  responsibility  of  publishing  to  the  world 
an  official  opinion  whenever  it  appears  to  them  tha^ 
no  patentable  invention  is  disclosed,  and  although 
the  Act  only  provides  for  insertion  of  a  reference 
in  an  applicant's  specification  (which  must,  according 
to  the  principal  Act,  end  A^-ith  the  claim),  Rule  10 
actually  goes  so  far  as  to  prescribe  an  endorsement 
outside  the  legal  limits. 

Surely  the  Act  would  not  have  expressly  provided 
against  publication  of  reports  of  examiners  if  the 
intention  had  been  to  cast  upon  the  authorities  the 
responsibility  of  advising  the  pubUc  as  to  patentability, 
as  distinguished  from  merely  requiring  J  the  applicant 
to  refer  to  any  prior  specifications,  to  which,  in 
the  opinion  of  the  authorities,  the  public  ought  to 
have  their  attention  drawn,  in  order  not  to  be  misled 
by  an  applicant's  specification,  deemed,  in  the  absence 
of  such  reference,  to  be  wanting  in  clearness  or  other- 
wise misleading. 

6.  It  is  pretty  generally  recognised  that,  with  thousands 
of  cases  to  deal  with  every  year,  there  will  be  cases 
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in  which  the  Comptroller  «nd  his  stafi,  and  even  the 
law  officers  on  appeal,  will  loim  erronooas  condnaiofis^ 
to  the  irrepcuable  injury  of  inventors  ;  whereas  nobody 
could  be  irreparably  injured  by  failure  to  endOfW 
upon  an  applicant's  specification  an  adverse  official 
opinion. 

7.  I  gather  that  c^cial  references  to  prior  spectfica- 
tioos  win  only  be  insisted  on  when  the  applicant  or  his 
agent  does  not  amend  his  claims  so  as  to  avoid  the 
references  cited,  or  does  not  acknowledge  or  disclaim 
the  pricn-  state  of  the  art. 

Let  m  test  the  value  of  this.  To  that  end  let  us 
assvne  the  extreme  case  of  an  applicant  filing  as  his 
specification  a  verbatim  copy  of  a  previously  pub- 
lished specification  less  than  fifty  years  old,  but  with 
a  specific  disclaiming  reference  to  that  specification, 
thus :    "  I  am  aware  of  the  specification  of   Letters 

Patent  No. dated granted  to—  and  I  make 

no  claim  to  anything  described  or  claimed  therein. 

What  would  the  Comptroller  do  in  that  case  ? 

I  am  not  without  reason  for  believing  that  he  would 
place  an  official  endorsement  upon  the  q>eclficatioo, 
notwithstanding  that  it  already  contained  a  specific 
reference  to  the  prior  specification  by  way  of  notice 
to  the  public,  so  that  any  one  interested  in  the  matter 
would  naturally  be  led  to  compare  the  two  specifica- 
tions and  at  once  realise  the  position. 

Why,  then,  would  the  official  notification  be  placed 
upon  the  specification  ? 

The  obvious  inference  is  that  it  would  be  done,  not 
merely  to  notify  in  accordance  with  the  Act  the  exis- 
tence of  the  prior  specification,  but  for  the  express 
purpose  of  communicating  to  the  public  the  opinions 
of  the  Comptroller  and  Examiner  that  the  invention 
had  been  wholly  anticipated,  and  that  the  patent 
was  therefore  bad. 

It  may  be  urged  that  in  such  a  case  no  injustice 
would  result. 

On  the  other  hand,  it  would  be  equally  true  to  say 
that  in  such  an  obvious  case  no  advantage  to  the  public 
would  result  from  the  official  endorsement. 

But  that  is  not  a  sort  of  case  Ukely  to  arise  in  actual 
practice. 

Once  concede  that,  notwithstanding  specific  refer- 
ence to  a  prior  specification  by  the  applicant  in  his 
own  specification,  an  official  notification  may  never- 
theless be  endorsed  up>on  that  document,  the  door  to 
injustice  and  oppression  is  at  once  opened. 

The  real  danger  will  arise  where  the  officials  regard 
as  identical  things  that  are  not  really  identical. 

It  is  inconceivab!e  that  such  cases  should  not  occur, 
remembering  the  more  or  less  perfunctory  way  in 
which  applications  numbering  thousands^  upon  thou- 


sands every  year  will  necessarily  have  to  be  dealt  witb 
OB  m*re  piper  eMiparisoti. 

As  an  experienced  professional  witness  told  the  de- 
fMtftmental  oommxttee,  '  An  examiner  is  like  a  patent 
agent ;  he  is  not  infallible." 

And  ^the  late  Mr.  John  Imray,  an  exceptionally 
experienced  practitioner,  when  giving  his  evidenoe^ 
said,  "A  man  looking  at  a  publication,  say^  thirty 
or  forty  years  c^d,  iR^en  he  has  an  invention  before 
him  reads  that  in  a  very  different  spirit  from  that 
in  which  he  would  read  it  if  he  had  not  known  of  the 
invention  then  before  him.  Therefore  he  interprets 
that  very  often  as  an  antidpation  which  is  ao  real 
anticipation.  We  know  this,  that  in  the  High  Coort 
of  Justice  it  requires  the  most  profound  judicial  heads- 
often  to  distinguish  m^iat  is  anticipation  and  what  is- 
not,  and  that  task  cannot  be  entrusted  to  any  number 
of  examiners." 

And,  again,  "  My  experience  in  the  Patent  Office  is, 
in  Germany  and  the  United  States  and  Sweden,  that 
they  are  not  capaUe  of  looking  at  it  in  the  ri^t  way  r 
but  that  they  call  things  anticipations  which  are  not 
really  anticipations." 

The  rules  are  so  framed  that  an  endorsement  upon 
a  specification  according  to  Rule  10  will  be  at  least 
equivalent  to  an  official  notification  that  in  the  opinion 
of  the  Comptroller  the  specification  is  open  to  objection 
on  the  ground  that  the  invention  claimed  thereby 
has  been  wholly  or  in  part  claimed  or  described  in  the- 
previous  specification. 

That  is  going  far  beyond  merely  requiring  reference 
to  the  prior  specification  to  be  made  in  the  applicant's- 
specification,  where  it  would  operate  to  cure  the  delect. 

But  Rule  10  goes  much  further,  by  providing  thmt 
where  the  reference  is  inserted  as  the  result  of  a  pro- 
visional report  under  Rule  7  a  statement  to  that  effect 
shall  be  added  to  the  reference. 

This  is  exactly  the  same  thing  as  if  the  Comptroiler 
should  place  upon  the  applicant's  ^>ecification  a  state- 
ment in  these  words,  viz.  :  **  The  examiner  has  re- 
ported to  the  Comptroller  that  in  prosecution  of  the 
investigation  prescribed  by  subsection  i  he  has  found 
that  the  invention  claimed  in  this  spedficatian  has 
been  wholly  claimed  or  described  in  the  prior  speci- 
fication above  cited." 

With  great  deference  I  fail  to  see  how  it  is  possible 
to  justify  such  a  course  in  the  teeth  of  subsection  4  of 
section  i  of  the  1902  Act.  which  makes  apjdicBble  to 
such  reports  the  provisions  of  subsection  5  of  section  9 
of  the  principal  Act,  as  amended  by  any  subseqwent 
enactment,  thus  expressly  prohibiting  the  pafaUcatiaii 
or   opening    to    public   in^>ection  -of    the  reports   o€ 


exanuners. 
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Refemiig  tb  official  enddrsements,  the  Kight  Hon. 
Joseph  Chamberlain,  when  introducing  the  Bill  ot  1883. 
said  :  "'  This  would  practically  come  to  the  same 
thing  is  the  rejection  Of  the  patent,  as  no  manufactttrer 
would  deal  with  a  patent  so  endorsed/* 

Again,  in  a  recent  article  in  The  Times  Financiai  and 
Commercial  Supplement  it  is  pointed  oat,  with  respect 
to  the  proposed  oflicial  endorsements,  that  :  "A 
reference  of  this  kind  will,  of  course,  seriously  reduce 
in  the  public  estimation  the  value  of  a  patent,  and 
great  care  ^ill.  therefore,  have  to  be  taken  tliat  no 
injustice  is  done  to  the  inventor.  The  public  does  not 
realise  as  do  those  familiar  with  patents  and  patent 
litigation  how  very  difficiLit  it  is  in  many  cases  to  dedde 
that  an  invention  is  covered  wholly  or  partially  by 
a  specitication  of  earlier  date,  and  even  though  a  specific 
reference  be  not  intended  to  have  the  effect  of  such 
a  decision,  it  will  be  so  interpreted  by  the  public/* 

"  Specific  reference  '*  in  that  article  means,  o!  course, 
an  official  endorsement  according  to  Rule  10. 

8.  No  part  of  the  Act  appears  to  justify  the  making 
publicly  known  the  nature  of  either  an  examiner's 
report  or  the  Comptroller's  opinion,  as  provided  for  by 
Rule  10.  and  so  long  as  the  rule  remains  in  its  present 
form  neither  the  Comptroller  nor  any  other  official 
charged  with  giving  effect  to  it  can  avoid  the  adoption, 
at  least  occasionally,  of  a  course  which,  as  is  sub- 
mitted, will  contravene  the  Act.  In  other  words,  the 
Act  does  not  authorise  the  Comptroller  to  endorse 
(as  Rule  to  practically  requires  him  to  do)  ids  opinion 
or  the  examiner's  opinion  upon  an  appUcant's  specifica- 
tion, 

9.  That  the  Comptroller  and  all  other  responsible 
ofi[icials  will  use  every  effort  to  give  effect  to  the  rules 
judiciously  and  so  as  to  cause  the  '*  minimum  *'  amount 
of  friction  is  not  doubted.  But  very  many  experienced 
persons  share  the  opinion  expressed  in  The  Times 
article  already  referre<^l  to  that  *'  the  danger  will  be 
more  apparent  in  the  days  to  come,  when  a  staff  is 
in  power  which  has  only  known  the  new  system,  and 
it  is  almost  certain  that  then  friction  will  frequently 
occur  between  the  authorities  and  the  apphcants  for 
patents." 

10.  In  conclusion  then,  1  respectfully  submit  (a)  that 
the  pubhc  interest  wiU  be  amply  protected  in  even  the 
closest  case  by  mere  mention  of  the  prior  speciflcatjon 
or  specifications  by  number,  date,  and  name  by  the 
appUcant  himself  in  liis  own  specification,  that  the 
iorm  of  reference  provided  by  Rule  10  is  antagonistic 
to  the  spirit  of  the  Act,  because  such  references  will 
have  the  effect  of  communicatLug  to  the  world  the 
pith  of  the  Comptroller's  adverse  opinion,  and,  where 
Rule  7  b  referred  to,  will  be  e(|tiivalent  to  publication 


of  the  examiaer'a  report  in  defiance  of  the  exjireas  ^cro- 
vision  of  subsection  4  of  section  i  of  the  Act  of  1902  ; 
(6)  that  the  Act  does  not  authorise  the  C:omptroller 
to  officially  endorse  an  apphcant's  specification  ; 
f^:)  that,  even  assuming  the  endorsements  to  be  legalised, 
they  would  only  be  justifiable  in  case  an  applicant 
failed  to  specifically  mention  in  his  own  specification 
the  prior  specification  which  he  had  been  informed 
the  Comptrolier  (after  having  heard  the  appHcant) 
considered  it  necessarj^  to  mention ;  (d)  that  such 
endorsement  should  be  in  a  form  which  would  not 
impart  to  the  public  the  nature  of  the  Comptroller's 
opinion,  much  less  the  pith  of  the  examiner*s  report, 
I  have  the  honour  to  be.  ray  Lord,  your  Lordship's 
most  obedient  servant, 

W.  Lloyd  WidE. 

MEMOftlAL. 

January,  1905. 

To  the  Right  Honourable  the  President  of  the  Board 

of  Trade. 
Sir,— 

The  Patents  Act,  1902.  and  the  Patents  Rules,  1905. 

To  the  Departmental  Committee  on  whose  report 
the  Act  was  based  thfere  was  sent,  iti  1900,  ail 
influentiaUy-signed  communication,  to  the  following 
extract  from  which  we  earnestly  invite  your  attention : — 

"  As,  however,  patents  have  sometimes  kicen 
ultimately  Supported  in  respect  of  Inventions  which 
even  eminent  judges  ha\*e  regarded  as  not  patentable, 
it  is  not  advisable,  in  any  unopposed  case,  that  letters 
patent  should  be  refused  on  the  ground  that  the  inven- 
tion, or  alleged  invention.  ,  »  .  has  been  pre- 
viously patented  in  this  country,  provided  the  applicant 
(if  required)  so  amends  his  specification  as  to  indicate 
what  was  previously  taiown,  thus  protecting  the 
pubUc  against  being  misled.  Furthermore,  it  is  not 
advisable  either  to  make  it  publicly  known  that  the 
specification  hns  l>een  amended  at  the  instance  of  the 
Patent  Office  authorities,  or  to  give  publicity  to  any 
official  notification  of  any  kind  (whether  by  endorse- 
ment on  the  specification  or  otherwise)  implying  doubt 
as  to  the  novelty  of  the  subject-matter  in  respect  of 
which  letters  patent  are  granted.  Ijecause  such  pubh- 
city  would  obviously  create  prejudice  against  the 
patent  ;  and.  where  based  upon  erroneous  opinion, 
would  operate  unjustly/' 

As  Rules  9  and  10  now  stand,  however,  when  the 
Comptroller  determines  that  reference  ought  to  be 
made  in  the  applicant's  specification  to  a  prior  speci- 
fication or  specifications  by  way  of  notice  to  the  public, 
the  form  of  reference  must  be  as  follows  and  b&  inserted 
after  the  claims  : — 

*'  Reference  has  been  directed,  in  pursuance  ol 
section  1    subsection  6,  of  the  Patents  Act.   190s.  to 
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the  foUowing  specification  of  Letten  Patent  Ma 

granted  to " 

Where  the  reference  is  inserted  as  the  resolt  oi  a 
provisional  report  under  Rnle  7.  a  statement  to  that 
eflect  must  be  added  to  the  lefeieace. 

Such  a  reference  will  virtvaUy  make  pnblic  the  pith 
of  the  examiner's  report,  notwithstanding  the  enact- 
ment that  reports  of  examineis  shall  not  in  any  case 
be  published  or  be  open  to  public  inspection  (sub- 
section 4  of  section  t  of  1902  Act,  and  subsection  5 
of  section  9  of  1883  Act,  as  amended  by  1888 
Act). 

Moreover,  although  based  upon  mere  opinion,  which 
may  be  erroneovs,  it  will  usually  render  a  patent 
commercially  worthless. 

This  is  a  very  serious  matter,  seeing  that,  in  the  past, 
large  manufacturing  concerns,  which  have  rendered 
public  scrx'ice  by  introducing  articles  of  great  utility 
not  i)rt'viou8ly  on  the  market,  besides  giving  employ- 
ment to  many  thousands  of  workmen  and  others, 
have  accomplished  these  beneficial  results  under 
patents  for  inventions  as  to  the  novelty  of  which 
(in  the  patentable  sense)  expert  and  even  judicial 
opinions  have  differed. 

We.  therefore,  hope  that  it  will  be  found  possible  to 
forthwith  so  modify  the  rules  as  to  obviate  the  un- 
necessary risk  they  at  present  involve  of  seriously 
retanling  the  introduction  of  improvements  which, 
though  individually  of  a  minor  character,  do,  in  the 
aggregate  (to  quote  the  Select  Committee  of  1872), 
contribute  greatly  to  the  progress  of  industry. 

To  this  end  we  venture  to  suggest  revision  in  the 
sense  that  in  no  case  shall  either  an  official  notification 
l>e  endorsed  upon,  or  a  stereotyped  form  of  reference 
be  inserted  in  an  applicant's  specification,  unless  and 
until  he  shall  have  been  notified  of  the  Comptroller's 
determination,  and  shall  have  been  afforded,  and  shall 
have  failed  to  exercise,  the  option  of  himse!f  inserting 
in  his  own  specification  a  reference,  by  number,  year, 
and  name  (and  not  in  a  stereotyped  form)  to  the 
prior  specification  (or  specifications),  reference  to 
which  the  Comptroller  shall  have  determined  ought 
to  be  made  in  the  applicant's  specification  by  way  of 
notice  to  the  public. 

We  submit  that  the  Act  does  not  provide  for  official 
insertion  in,  or  endorsement  upon,  an  applicant's 
specification  of  any  notification  ;  and,  moreover, 
that,  as  the  specification  is  addressed  to  the  public, 
a  reference  in  it  to  a  prior  specification  or  specifications, 
inserted  by  the  applicant  himself,  would  obviously 
constitute  a  notice  thereof  to,  and  would  adequately 
protect  the  public,  without  necessarily  injuring  the 
applicant,  as  any  official  notification  inevitably  will. 


Should  it,  however,  be  insisted  that  the  modified 
procedure  we  recommend  cannot  be  adopted  as  the 
law  now  stands,  then,  regard  being  had  to  the  impor- 
tance of  the  interests  involved,  we  trust  his  Majesty's 
Government  will  see  fit  to  introduce  a  short  Bill  in 
the  coming  Session  of  Parliament,  with  a  view  of 
clearly  legalising  the  proposed  change  in  the  rules. 

W^e  have  the  honour  to  be.  Sir,  your  most  obedient 
servants. 

(SiGNATUKhS   FoLLOW.) 

Among  those  who  signed  the  petition  were  the 
following :  Lord  Kelvin,  Professor  J.  O.  Arnold,  Mr. 
John  A.  F.  Aspinall,  Mr.  Edwin  Adams. 

Sir  William  H.  Bailey,  Sir  Benjamin  Baker,  Mr. 
A.  F.  Berry,  Sir  Nathaniel  Bamaby,  Professor  Biles, 
John  Brown  and  Co.,  Ltd.,  Bell's  Asbestos  Co.,  Ltd., 
Browett,  Lindley  and  Co.,  Ltd.,  Mr.  D.  Bain,  Professor 
Barr,  The  British  Luxfer  Prism  Syndicate,  Ltd.,  Sir 
Henry  Bessemer  and  Co.,  Ltd.,  Mr.  W.  Worby 
Beaumont. 

Sir  E.  Hamer  Carbutt,  Bart.,  The  Central  l^Iarine 
Engine  Works  (W.  Gray  and  Co.,  Ltd.),  Professor  D.  S. 
Capper,  Mr.  Henry  Chapman,  Mr.  Samuel  Chatwood, 
The  Castner  Kelhier  Alkali  Co.,  Ltd.,  Clay  ton  and 
Shuttleworth,  Ltd.,  Mr.  W.  H.  Caldwell,  Major-Gen. 
Sir  J.  F.  Crease. 

Sir  Raylton  Dixon  and  Co.,  Ltd.,  Dick,  Kerr  and 
Co.,  Ltd.,  Dr.  Bernard  Dyer,  S3anmers  Day.  and  Co., 
The  Ebbw  Vale  Steel,  Iron  and  Coal  Co.,  Ltd.,  The 
Edwards  Air  Pump  Syndicate,  Ltd.,  Dr.  Francis  Elgar, 
Sir  J.  Fortescue  Flannery,  Bart.,  M.P.,  Mr.  Edward 
Field,  Frame  Food  Company,  Ltd.,  Mr.  L.  F.  Gjers, 
Sir  Howard  Gnibb,  Geipel  and  Lange. 

Mr.  R.  A.  Hadfield,  Holden  and  Brooke,  Ltd.,  Mr. 
H.  Graham  Harris,  H.  and  W.  Hawthorn,  Leslie  and 
Co.,  Ltd.,  Hick,  Hargreaves  and  Co.,  Ltd.,  J.  H.  Holmes 
and  Co.,  Mr.  James  Holden,  Mr.  Andrew  Johnston, 
Professor  A.  B.  W.  Kennedy,  The  Leeds  Forge  Company, 
Ltd.,  The  Leeds  Phosphate  Works,  Ltd.,  Mr.  Frederick 
Mills,  Sir  William  Mather,  Mather  and  Piatt,  Ltd., 
Mavor  and  Coulson,  Ltd.,  Mr.  D.  B.  Morison,  Marshall, 
Sons  and  Co.,  Ltd.,  Merry  weather  and  Sons,  Mr.  Charles 
H.  Merz,  Dr.  Ludwig  Mond. 

Musgrave  and  Sons,  Ltd.,  Mr.  Vi.  M.  Mordey,  Mr. 
W.  H.  Maw,  Mr.  Edward  P.  Martin,  The  Pulsoraeter 
Engineering  Company,  Ltd. 

Sir  Edward  J.  Reed,  Professor  W.  Ripper,  Mr. 
Mark  Robinson,  Sir  Thomas  Richardson,  Mr.  John  S. 
Raworth,  Professor  Henry  Robinson,  Mr.  E.  Windsor 
Richards,  Sir  Henry  Roscoe,  Mr.  Robert  Ropner,  Sir 
William  Ramsay. 

Mr.  James  Swinburne,  Spencer,  Moulton  and  Co., 
Ltd.,  Mr.  Charles  Scott,  Sir  J.  Wilson  Swan,  Mr.  J. 
E.  Stead,  J.  Stone  and  Co.,  Ltd,  Spillers  and  Baker, 
Ltd. 

Mr.  John  Tweedy,  Professor  Silvanus  P.  Thompson, 
Sir  John  Thomycroft,  John  I.  Thomycroft  and  Co.,  Ltd., 
Colonel  Sir  C.  E.  Howard  Vincent,  Mr.  H.  S.  Wain- 
wright,  Mr.  J.  H.  Wicksteed,  Mr.  J.  M.  While.  Mr.  W.  P. 
Wrightson,  The  Wallsend  Slipway  and  Engineering 
Company,  Ltd.,  Mr.  A.  F.  Yarrow. 
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NAVAL  N0TE5. 


GREAT     BRITAIN. 

WO     more    destroyers,   the    Swale   on 

March  20th  and    the   Garry  on  the 

following  day,  have  been  launched, 

makmg   a  total  so  far  this  year  of 

eight.     The  Swale  is  of   the   same 

type    as    the    other  destroyers  of 

the    1903-4     programme,    but    an 

entirely  new  form  of  hull  has  been  adopted  in  the  case 

of  the  Garry,    and     her    trials    are    expected    to    be 

unnsnally  interesting. 

The  Forward  scout  begins  her  trials  this  week. 
and  the  Pathfinder  has  already  half  completed  hers. 
The  New  Zealand  having  developt-d  slight  machinerv- 
defects  had  to  abandon  her  four-tifths  power  trial  after 
running  for  fifteen  hours  at  an  average  speed  of  18  knots, 
but  the  Devonshire  cruiser  has  successfully  completed 
the  second  trial  and  attained  a  speed  of  21  knots. 

FRANOK. 

The  decision  of  the  Minister  of  Maiine  on  the  ques- 
tion  of  the  desi^  of  the  iV'aldeck  Rousseau  has  been 
announced,  and  it  seems  that  this  vessel  is  to  be  of  the 
dimensions  of  the  Edward  Qmnel  {\\ith  a  higher  speed), 
but  the  armament  will  be  similar  to  that  of  the  Julns 
Ferry,  That  is  to  say.  her  displacement  will  be  13.700 
tons,  length  515  ft,,  beam  70  ft.,  draught  26^  ft, :  her 
engines  are  to  be  of  36,000  h.p.,  and  to  give  her  a  speed 
of  23  knots.  For  armament  she  will  carn,^  four  7-6  in. 
sixteen  6-48  in.,  twenty*four  i"8s  in.,  and  two  1-45  in. 
guns.  The  estimated  cost  is  £1^163,080,  and  she  is 
to  be  completed  in  four  years  from  the  dale  of  com- 
mencement,  which  will  be  sometime  at  the  end  of  this 
summer,  as  the  Jutrs  Michelei  will  occupy  the  only 
available  slip  until  then. 

ITALY. 

The  trials  of  the  Rrgitia  Mar^herita  have  been  com- 
pleted with  fairly  satisfactory  resiilts.  On  her  first 
trial  at  14,000  h.p.  she  attained  a  speed  of  19*3  knots, 
and  later  with  20,600  h.p,  the  speed  wms  20*2  knots. 
It  will  be  noted  that  for  an  increase  in  power  of  nearly 
50  per  cent,  the  increase  in  speed  was  slightly  less  than 
one  knot,  and  this  is  a  matter  the  Italian  authorities 
might  well  give  attention  to.  With  some  of  our 
County  cruisers,  a  rather  similar  experience  occurred, 
and  it  was  not  until  the  propellers  had  received  atten- 
tion that  the  vessels  were  able  to  give  such  excellent 
performances  as  they  are  now  capable  of.  The 
Fe^^ina  Margkerita's  hoUers  are  of  the  Niclansse  type. 


JAPAN. 

The  estimates  for  1905-06  come  to  a  total  of  780,00^.00 
yen  (/ 19, 500,000},  including  ordinary  and  extraordinary 
expenditure. 

Three  new  destroyers,  built  in  Japan^  have  been 
commissioned,  the  Ariake,  Fubufti,  and  A  tare,  all  of 
29  knots  speed. 

The  new  Japanese  battleship  Kashima  was  launched 
at  Elsw*ick  on  Wednesday*  She  has  a  displacement  of 
16,400  tons,  and  is  455  ft.  long,  with  7S  ft.  beam, 
and  26  ft.  8  in.  draught.  Fully  equipped,  her  dis- 
placement w^ill  exceed  17.000  tons.  She  carries  the 
very  powerful  armament  of  four  12-in.  guns  in  her  two 
main  barbettes,  four  lo-in,  guns  singly  in  barbettes, 
twelve  6-in.  guns  in  the  citadel,  t^velve  12  pr.,  three 
3  pr,.  six  Maxims,  and  five  torpedo  tubes.  The 
armament  has  been  so  placet!  that  the  pieces  shall 
not  mterfere  with  each  other  in  firing,  and  every  gun 
has  a  considerable  arc  of  traininr.  The  armour  amid- 
ships is  carried  from  the  water  line  to  the  upper  deck 
with  4-Tn.  screens,  rising  7  ft.  6  in.  higher,  and  covering 
the  6-in,  gun  positions  amidships  as  well  as  the  spaces 
between  the  io-in.  gun  positions,  Ihe  main  armour 
t)eU  extends  the  whole  length  and  is  9  in.  thick  amid- 
ships tapering  ^^ligh  ty  at  the  extremities.     It  extends 

5  ft.  below  water  and  12  ft.  6m.  at)ove,  while  the  side 
platmg  on  the  higher  level  is  6  in.  thick  amid- 
ships, with  6  in.  of  steel  for  the  citadel.  Here  are  ten 
6-in.  guns  separated  by  screens  and  Bring  throujrh 
ports  similar  to   those  in  casemates.     The  other  two 

6  in,  guns  are  on  the  upper  deck  amidships,  behind  the 
4-in.  screen,  wliich  has  lieen  alluded  10,  The  12  m. 
Ijarbette  armour  varies  from  9  tn.  to  $  in.,  while  the 
lo^in.  barbettes  have  64n.  armour.  The  steel  protective 
deck  is  2  in.  thick  on  the  flat,  and  3  in.  on  the  slopes 
which  gt  down  to  the  bottom  of  the  main  armour  deck. 
There  is  ali»o  a  thick  protective  plating  worked  on  the  top 
of  the  screen  armour  at  the  level  of  the  boat  deck.  The 
ship  is  provided  with  twenty  Niclansse  boilers,  and  the 
speed  is  to  be  tSJ  knots.  She  will  have  two  large 
steel  masts,  each  having  searchlights  and  gun-con- 
trolling platforms.  Helm  indicators  are  provided, 
and  there  wUl  l^e  an  elaborate  mstallatton  of  telegraphs, 
voice  pipies  and  telephones.  The  complement  of 
the  ship  will  be  about  980  ofificers  an^  men. 

1  he  sister  ship  Katori  is  expected   to  be  launched 
in  the  course  of  a  few  da  vs. 


686 


PAGE'S    WEEKLY. 


Uakb  31,  1905. 


HIGH-SPEED    RAILWAYS. 


THE  KEARNEY-THOH   SYSTEM. 
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IXVEXTORS  are  constantly  apfdying  their  < 
to  a  solution  of  the  problem  of  devivng  a  r^ 
effective  high-speed  rail  track.  The  mono-Eril  prin- 
ciple is  a  favourite  one  with  experimeaten  in  tins 
field.  The  first  idea  of  a  single  line  rail  dttlet  back 
for  a  century,  but  of  modem  systems  one  of  the  bat 
known  in  the  Behr.  illustrated  in  fig.  i.  To  the  in- 
ventor belongs  the  credit  of  designing  the  fijst  modiani- 
caUy-driven  train  on  a  single  rail  track,  and  the  line 
from  Listowel  to  Ballybunion  has  amply  demonstFEted 
the  safety  of  the  sj'stem. 

Another  system  of  proposed  electric  tractioa  to 
which  attention  has  lately  been  directed  is  that  kmiwa 
as  the  Keamey-Thom.  for  which  the  Rev.  R.  Riach- 
Thom  is  mainly  responsible,  and  which  Mr.  £.  W. 
Chalmers  Kearney  is  developing  and  exploiting.  In 
this  system  the  whole  weight  of  the  carriage  (fig.  2)  is 
borne  by  the  ground  raiL  To  keep  the  carnage  in 
an  upright  position  a  grooved  upp>er  rail  is  empkr^ed. 
The  superstructure  for  the  support  of  the  upper  rail 
is  made  of  channel  steel,  w^hich  it  is  claimed  gives  the 
necessary'  rigidity.  Lessened  friction,  the  simplicity  of 
points  and  crossings,  the  possibihty  of  using  very 
light  cars,  and  adaptability-  to  overhead  and  tnbe 
railways  are  some  of  the  special  features  of  this 
invention.  It  is  stated  that  in  the  case  of  tube 
railways  a  considerable  economy  in  construction  is 
efiected  by  the  use  of  tunnels  of  smaller  diameter. 
owing  to  the  fact  that  the  bottom  rail  can  be  bolted 
to  the  tul>e  itself. 

In  ng.  3  is  shown  a  side  elevation,  displaying  all  rollers 
in  position,  with  method  of  gearing  from  armatnre 
shaft  to  drix-ing  axles  by  means  of  three  spur  wheels. 
Here  A  is  the  armature  shaft ;  B  the  motor ;  C  gearing 
with  three  wheels  ;  D  circular  segments  with  iron  plates 
secured  to  them  to  bear  the  side  rollers ;  E  a  drlxing 
wheel  ;  F  frame  of  bogie  ;  G  rollers  at  end  for  up  and 
dovm  movement  ;  H  side  roUers  for  taicing  cnrves  ; 
J  side  vertical  rollers  for  use  when  bogie  is  ana  curve  ; 
K  body  of  car  ;  L  circular  ring  or  path  for  rollers 
attached  to  body  of  car  ;  M  a  safety  catch  plate,  put 
on  at  each  side  of  bogie  under  the  side  rollers,  and 
fastened   by  screws  at  each  end. 

Fig.  4  shows  cross-section  of  car,  and  the  following 
will  explain  the  construction  :  A  seats  ;  ai  windows  : 
a 2  floor   framing  ;    1^3  one  of  the  ribs  ;    B  standards  ; 
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FKi.   2,      KEARNEV-THOM  SYSTEM,      THE   L.\TEST  API'LICATIOX   OP  THE  SI?iGL£   RAIL  TRACK. 


b  insulators  :  tn  the  rods  :  b2  bottom  sleeper  ,  ft 3  dogs 
to  hold  rail  and  sleeper  r  ?»4  chork>  or  stoppers  for 
insulators* 

rcATunia  or  thc  kearncy-tmom  system. 

As  already  slated »  superiority  over  other  mcthotU  is 
claimed  for  the  Kearney-Thom  in  the  sin»pl«»^»ty  oi  points 
and  junctional  and  in  the  adaptability  of  the  system  to  very 
light  cars.  At  the  same  time  the  maximum  of  tractive  force 
is  said  to  be  obtained  L%  the  whole  weight  ol  the  car  being 
directly  on  the  drivirti»  wheels,  so  that  high  acceleration 
can  be  obtained  with  economy*  Provision  would  be 
made  for  wheel  breakages  so  that  111  the  event  of  such  a 
contingency  arising  the  cars  would  still  be  held  in  their 
ntjrmal  position  by  mcansof  check*;,  J 11  the  Kearney-Tbom 
s>^stem  only  six  wheels  are  used  for  each  car  ;  four 
hearing    wheels    (2ft.    6in.    in    diameter),    which    are 


doubly  flanged,  and  are  arranged  in  8«ts  ol  tw^o  at 
each  end  of  a  car.  Four  motors  of  50-h.p.  each  would 
be  used  for  ordinary  speeds,  but  on  a  high  speed  line 
eight  motors  would  be  used,  two  on  each  wheel,  one 
either  side  ;  the  individual  h.p.  would  also  be  con- 
siderably increased.  It  is  claimed  that  a  speed  o! 
1 50  miles  per  hour  could  be  attained. 


t-TG*    "?*      SIDE    ELEVATION'.   SHOWISG   ALL   KOLLERS 
IS  POSITION.      KEARMEY-THOU  SVSTElif. 


FIG*   4.      CROaS  SECTiOX   OK   CAR,      KEARKEY- i  HuVl 
SVaTEM. 
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By  J.   Gillespie. 


npHE  heating  properties  of  the  furnace  gases 
had  been  in  use  for  some  time  as  the 
agents  for  raising  steam  for  blowing  and  other 
engines  and  for  heating  blast  for  the  furnaces, 
but  it  was  not  till  1879  that  any  successful 
attenip  -was  made  to  recover  tar  and  ammonia 
from  blast  furnace  gases. 

The  various  systems  and  patents  divide 
themselves  into  two  classes — I  borrow  here 
the  classification  given  by  Lunge — (i)  "  Methods 
dei)ending  on  the  condensation  or  cooling  of 
the  gas "  ;  (2)  **  Methods  depending  upon 
the  use  of  acids,  without  the  cooling  of  the  gas." 
I  propose  to  describe  the  various  vessels  and 
parts  which  go  to  make  up  a  recovery  plant 
on  system  No.  i,  that  of  the  complete  condensa- 
tion of  the  gas. 

A     WELL-ARRANQED    RECOVERY    PLANT. 

As  regards  the  relation  between  the  position 
of  the  furnaces  and  that  of  the  recovery  plant 
proper,  the  latter  should  be  well  out  of  the 
way  of  the  furnaces,  and  sufficiently  far  away 
to  allow  the  gases  to  cool  somewhat  before 
entering  any  of  the  vessels.  The  main  leading 
from  the  furnaces  to  the  first  vessel  of  the  plant 
we  call  the  green  gas  main ;  seal  boxes  or 
hydraulic  valves  are  used  for  bye-passing  the 
plant  during  a  stoppage  or  in  case  of  accident. 
The  first  vessel  is  the  primary  washer,  or 
tar  washer  as  we  now  usually  call  it :  in 
the  block  below  we  have  the  condensers  whose 
name  explains  itself.  The  order  of  the  next 
three  jx)rtions  of  the  plant  varies  in  different 


works,  in  some  cases  we  have  one  liquor  washer 
placed  before  the  exhausters  and  one  after, 
but  in  other  works,  and  these  include  the 
most  recent,  we  find  the  exhausters  placed 
immediately  after  the  condensers,  and  both 
washers  after  the  exhausters.  The  main 
going  back  to  the  stoves  and  boilers  from  the 
final  washer  we  know  as  the  return  gas  main. 

In  the  briefest  outhne  this  enumerates  the 
essential  portions  of  the  plant,  the  green  gas 
main  or  mains,  the  tar  washer,  the  condenser, 
the  exhausters,  the  first  and  second  liquor 
washers  and  the  return  gas  mains.  The  great 
volume  of  gas  to  be  dealt  with  from  even  a 
single  furnace,  causes  the  dimensions  of  a 
recovery  plant  to  be  considerable,  and  nothing 
has  ever  been  gained,  but  much  has  been  lost, 
through  keeping  down  the  sizes  of  mains  and 
vessels.  Though  it  is  customary  to  reckon 
the  volume  of  gas  to  be  dealt  with  as  140  to 
150000  cubic  feet  per  ton  of  coal  put  into 
the  furnace,  it  must  be  borne  in  mind  that  this 
is  the  volume  at  atmospheric  temperature, 
and  that  at  the  moment  the  gas  leaves  the 
furnace  top,  at  any  temperature  from  400 
deg.  F.  to  600  deg.  F.  depending  on  the 
condition  of  the  furnace,  its  volume  is  nearly, 
or  quite,  double  that  indicated  ;  it  is  at  least 
250,000  cubic  feet  per  ton. 


ARRANGEMENT    OF    MAINS. 

Thu  gases  when  drawn  away  from  the 
furnace  top  are  conveyed  down  vertical  pipes 
into    the   main   common    to   all    the   furnaces. 
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The  quantity  of  gas  produced  by  one  blast 
furnace  of  ordinary  dimensions  varies  from 
12  to  15,000,000  of  cubic  feet  per  day,  and  to 
allow  of  a  reasonable  rate  of  travel,  the  main 
requires  to  be  made  of  large  size,  for  four 
furnaces  about  7  ft.  or  8  ft.  diameter  and  for  six 
furnaces  not  less  than  9  ft.  The  rate  of  travel 
is  about  800  ft.  per  minute,  this  looks  very 
high  but  is  approximately  right  as  any 
who  has  watched  the  gas  passing  through  a 
plant  for  the  first  time  will  readily  appreciate ; 
it  seems  no  time  at  all  from  the  moment  the 
first  dirty  gas  enters  the  plant  till  it  is  up 
to  the  exhausters  and  ready  for  their  action. 
The  gases  entering  the  green  gas  main  are  at 
a  high  temperature  and  it  is  necessary  to  line 
the  main  with  firebricks  to  prevent  too  rapid 
condensation  of  the  gas  and  consequent  deposit 
of  tar  in  the  main.  If  this  main  be  fixed  in  its 
position  at  both  ends,  it  is  necesary  to  provide 
means  of  expansion  in  its  length  on  account 
of  its  variations  in  temperature. 

There  is  not  much  possibility  for  improve- 
ment in  such  a  simple  construction  as  a  collecting 
main,  but  one  such  improvement  has  been 
carried  out  in  the  work  last  erected  in  Scotland. 
The  green  gas  main  has  been  duplicated 
throughout  the  full  length  of  the  furnaces, 
that  is  to  say,  there  are  two  full-sized  mains 
with  separate  connections  to  each  furnace. 

Each  of  these  connections  can  be  closed  off 
from  the  furnace  by  a  valve  near  the  top. 
At  the  end  of  the  double  main  nearest  the 
recovery  plant  the  two  mains  pass  into  a  large 
horizontal  drum  and  issue  as  one  single  main 
of  larger  diameter  beyond.  Before  entering 
this  drum  each  main  is  fitted  with  a  crown 
valve  of  full  area,  so  that  the  gas  can  be  entirely 
shut  off  from  either  main.  By  this  arrange- 
ment one  main  may  be  shut  off  and  cleaned 
carefully  throughout  its  entire  length,  without 
for  a  moment  stopping  the  working  of  either 
furnaces  or  recoverey  plant,  and  when  the 
one  in  action  requires  attention  the  clean  main 
can  be  as  readily  put  into  use  again. 


DUST    RBMOVAL. 

One  of  the  greatest  difficulties  in  the  way 
of  dealing  with  blast  furnace  gas,  and  a  difficulty 
which  seems  every  year  to  grow  more  serious, 
is  the  question  of  the  removal  of  the  mechanical 
dust  from  the  gas ;  the  very  fine  particles  of 
ore  and  coal  driven  over  by  the  blowing  engines 
and  pulled  forward  by  the  suction  of  the 
exhausters.  The  finely  divided  condition  of  many 
of  the  ores  now  in  use  has  much  increased  this 
difficulty,  and  it  has  only  been  partially  over- 
come by  the  conversion  of  these  finely  divided 
ores  into  briquettes. 

There  is  as  yet  no  royal  road  to  the  removal 
of  this  dust,  and  the  only  resource  that  is 
effective  is  the  provision  of  ample  means  of 
access  to  the  mains  and  the  regular  and 
persistent  cleaning  of  the  green  gas  main  and 
all  its  seal  vessels  and  dust  catchers.  If  this 
cleaning  is  not  thoroughly  attended  to,  and 
if  the  dust  is  allowed  to  accumulate  in  the 
bottom  of  the  main,  the  area  of  the  main  is 
contracted,  the  current  of  gas  travels  more 
rapidly,  and  the  dust  is  carried  further  and 
further  forward  till  it  comes  into  vessels  where 
it  does  damage,  and  it  has  to  be  dealt  with  and 
got  rid  of. 

In  recent  plants  small  dust-catchers  are 
formed  on  the  down  comer  from  each  fimiace. 
The  down  comer  tube  being  carried  to  the 
ground  level  and  connected  by  a  side  branch 
into  the  collecting  main,  the  lower  or  dead  end 
of  the  down  comer  forms  a  very  effective  dust 
trap.  Then  where  it  is  necessary  to  change 
the  direction  of  a  main  it  is  better  to  place  a 
dust  catcher  of  simple  form. 

TAR    WASHER. 

It  was  early  recognised  that  some  form  of 
washer  was  required  as  a  first  vessel  through 
which  to  pass  the  gas  before  reaching  the 
condenser.  For  two  good  reasons  this  washer 
has  come  to  be  a  tar  washer,  that  is,  the  washing 
medium  is  tar ;  first,  because  there  is  in 
the  gas  a  light  or  sooty  tar  not  easily  washed 
out  by  water,   but  readily  taken  up  by  tar; 
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and,  secondly,  it  is  a  most  economical  way  of 
getting  rid  of  the  moisture  in  the  tar  formed 
in  other  portions  of  the  plant,  by  passing  it 
through  this  washer  and  exposing  it  to  the 
great  heat  of  the  gas. 

In  fig.  I  is  shown  an  interesting  vessel  from 
the  original  Coltness  plant.  This  tar  heater 
was,  like  the  dust  chamber,  a  large  cylindrical 
vessel,  30  ft.  diameter  by  60  ft.  high.  The 
gas  entered  at  the  circumference  near  the 
bottom,  and  passed  upwards  through  spiral 
passages  formed  by  trays  in  the  vessel.  An 
internal  tube  allowed  access  to  the  top,  and 
inside  this  tube  a  tar  pipe  was  carried  to  the 
upper  tray.  The  tar  ran  over  this  tray  in  a 
thin  film  and  at  the  end  of  one  circle  it  dropped 
from  the  edge  of  the  tray  on  to  the  highest 
part  of  the  tray  immediately  below ;   on   this 
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second  tray  its  direction  was  reversed,  and  so 
on  till  it  reached  the  bottom  where  it  was  beaten 
up  into  a  spray  by  paddles  mechanically 
driven. 


The  tar  washer  now  in  use  in  several  works 
is  made  in  various  sizes  to  suit  its  varying 
amount  of  work.  It  is  divided  longitudinally 
by  three  vertical  partitions,  one  of  these  being 
cbsed  at  the  bottom  and  open  at  the  top, 
and  two  open  at  the  bottom  but  closed  at  the 
top.  It  is  divided  also  by  a  horizontal  partition 
plate  in  which  there  are  many  openings ; 
beneath  and  aroimd  these  openings  are  formed 
seal  or  baffle  plates  which  project  downwards  ; 
the  openings  on  one  side  of  the  first  partition 
plate  do  not  correspond  in  position  with  those 
on  the  other  side  of  the  same  partition  plate. 
The  action  is  this,  gas  passing  down  through 
these  inlet  openings  must  pass  round  the 
lower  edge  of  the  seal  plate  before  it  can  issue 
from  the  outlet  opening,  and  if  the  seal  plate 
is  immersed  in  tar  the  gas  must  wash  through 
the  tar.  The  greatest  care  must  be  taken 
that  the  lower  edges  of  these  seal  plates  are 
perfectly  level,  as  any  variation  in  level  will 
destroy  the  action  of  the  vessel,  if  any  part 
has  less  seal  than  the  rest,  the  gas  seeking  the 
line  of  least  resistance  will  pour  through  that 
point  in  a  stream  of  considerable  depth  instead 
of  passing  through  below  the  edges  in  a  very 
thin  film.  Formerly  these  seal  plates  were 
made  with  serrated  edges  as  it  was  thought 
that  nimierous  small  streams  were  the  best 
means  of  washing  the  gas,  but  if  care  is  taken 
about  the  levels  there  is  certainly  more  washing 
edge  in  the  solid  casting.  The  washer,  which 
has  been  described,  has  a  washing  edge  of 
1,500  ft. 

The  tar  is  run  away  from  the  lowest  levels 
at  each  end,  and  passes  through  a  sliding  pipe 
which  can  be  raised  or  lowered  to  suit  the 
seal  required  inside.  The  simpler  the  piping 
arrangements  for  the  tar  run  off  the  better,  as 
it  is  very  liable  to  set  hard  and  choke  up  every- 
thing it  passes  through.  The  tar  which  has 
been  pumped  into  this  vessel  as  moist  raw 
tar  is  now  ready  for  distillation  and  should  be 
kept  separately  for  supplying  the  tar  stills. 
On    this    tar    washer,    all    provision     possible 
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should  be  made  for  cleaning,  more  especially 
on  the  inlet  side.  At  two  works,  at  present, 
preparations  are  being  made  (or  duplicating 
the  tar  washer  and  an  arrangement  of  seals 
which  will  enable  either  w^asher  to  be  put  out 
of  action,  for  cleaning  forms  a  part  of  the 
scheme. 

0ONDEN#ERa« 

The  final  cooling  of  the  gases  has  been  done 
by  atmospheric  condensers  in  nearly  all  the 
Scotch  works,  if  not  in  all.  In  the  t>7>e  of 
condenser  erected  in  several  recent  works, 
the  boxes  are  of  the  same  general  dimensions 
and  are  proportionate  in  number  to  the  volume 
of  gas  to  be  dealt  with.  The  bottom  chests 
are  of  cast  iron  and  so  divided  transversely  as 
to  cause  the  gas  to  ascend  and  descend  the 
pairs  of  tubes.  These  tubes  are  made  of 
wTought  iron  riveted  and  made  tight  with 
insertion  of  tape  at  the  joints.  The  condenser 
as  a  whole  is  bound  together  at  the  top  by  a 
s^'stem  of  angle  and  tee  steel  bars,  which, 
besides  acting  as  binders,  form  the  carriers 
for  a  platform  round  all  the  tubes  for  convenient 
acc^s  to  the  water  spray  cocks. 

At  one  time  seals  and  baffles  were  introduced 
at  the  inlet  and  outlet  of  each  chest,  as  a  means 
of  isolating  any  chest  or  chests  for  repairs, 
but  these  baffles  were  abandoned  as  they 
formed  an  inconvenient  receptacle  for  dttst 
and  tar,  and  became  an  added  anxiety  to  the 
ammonia  works  manager  with  little  or  no 
service*  Again  another  idea  was  introduced 
by  placing  butterfly  valv^es  at  the  inlets  and  so 
directing  the  currents  of  gas  through  the  con* 
dense rs  that  each  chest  should  do  as  much 
w^ork  as  its  neighbours.  It  was  found  that  the 
vagaries  of  the  gas  in  choosing  certain  lines 
of  travel  and  in  changing  these  lines  of  travel 
through  chests  and  tubes  w^ere  as  endless  and 
as  unaccountable  as  the  changes  of  the  weather 
in  the  West  of  Scotland.  The  butterfly  valves 
are,  I  think,  a  thing  of  the  past. 


In  nearly  alJ  these  atmospheric  condensers 
an  arrangement  for  spraying  water  over  the 
tubes  is  added.  It  is  a  disputed  point  whether 
the  water  should  be  sprayed  directly  on  to  the 
tube,  or  w^hetber  it  is  as  effective  to  allow 
the  water  to  fall  in  a  shower  between  the  tubes 
so  creating  a  movement  in  the  air  among  them. 
There  is  no  doubt  that  movement  of  the  air 
is  an  effective  assistance  in  the  cooling,  as  the 
efficiency  of  a  condenser  is  much  greater  on 
a  breezy  day  of  moderate  temperature  than 
on  a  still  day  of  comparatively  low  temperature. 

To  arrive  at  a  proper  amount  of  cooling 
surface  for  such  a  condenser  is  a  matter  of 
difficulty.  The  area  that  would  be  sufficient 
in  an  exposed  situation  would  not  be  at  all 
adequate  for  a  sheltered  site  surrounded  with 
public  works.  Difference  in  site  makes  great 
difference  in  the  efficiency  of  an  atmospheric 
condenser.  Again  an  important  factor  in 
the  estimate  of  si^e  is  the  amount  of  moisture 
in  the  coal  and  ore,  which  is  converted  into 
steam  and  requires  condensation.  It  is  wise 
pohcy  after  all  considerations,  to  keep  the 
condenser  of  ample  size.  A  very  rough 
approximate  is  to  allow  two  chests  for  every 
furnace,  each  chest  consisting  of  16  or  18  pairs 
of  tubes  54  ft.  high.  In  the  condenser  at 
Coltness  Iron  Works  there  are  over  GJ  miles 
of  20*in,  vertical  pipes. 

From  each  chest  the  tar  is  drained  away 
at  one  end,  the  Iow»er  part  of  the  box  being 
common  throughout,  the  dix'isions  only  filling 
part  of  the  cross  section  of  the  box.  The  tar 
from  the  various  sections  is  run  into  one  common 
pipe,  and  into  a  separator  w^here,  by  means 
of  baffle  plates  and  sliding  valves,  the  tars  of 
two  densities  and  the  liquor  are  separated  out, 
the  one  from  the  other.  The  greater  bulk  of 
the  tar  from  the  c«>ndenser  is  heavy  and  sinks 
below  the  liquor  in  separation, 
{To  be  continued.) 

Atotlraet  ol  1  paper  read  before  the  W^cst  of  Scotlatid  Iron  and  S<:e«l 
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The  table  is  exceptionally  deep  and  is  lubricated 
from  the  front,  so  that  it  is  not  necessary  to 
remove  the  \ice  or  other  fixture  when  the  table 
r^uires  oiling. 

The  table  is  fed  by  a  screw  which  does  not 
rotate,  is  not  sphned,  and  is  always  in  tension. 
The  movements  of  the  table,  cross-slide  and 
knee  are  controlled  by  three  ban  dw heels  all 
Avithin  easy  reach  of  the  operator  without 
moving  from  the  working  position.  The  hand* 
wheel  on  the  right  moves  the  table  longi- 
tudinally, and  by  means  of  gearing  gives 
a  very  fast  travel.  The  handwheel  in 
the  middle  is  for  the  cross  adjustments. 
and  that  on  the  left-hand  side  for  the  vertical 
adjustments.  All  these  movements  are  pro- 
\nded  with  graduated  dials  reading  to  *oqi  in. 
The  elevating  screw  is  telescopic,  so  that  it 
is  not  necessary  to  cut  a  hole  in  the  floor. 

The  firm's  new  patent  dial  feed  motion  by 
which  the  change  from  any  one  feed  to  another 
is  obtained  by  simply  turning  the  handwheel 
is  fitted  to  this  machine.  On  a  disc  attached 
to  the  handwheel  are  stmnped  the  various 
feeds,  to  obtain  any  one  of  which  it  is  merely 
necessary  to  turn  the  disc  round  until  that  feed 
is  opposite  a  pointer. 

The  feed  is  arranged  so  that  it  may  be  driven 
from  the  spindle  or  direct  from  the  counter- 
shaft, and  the  disc  is  stamped  with  two  sets  of 
feed-ranges,  when  driven  from  the  spindle 
in  inches  per  revolution,  and  when  driven 
from  the  countershaft  in  inches  p^r  minute. 
When  the  feed  is  driven  from  the  spindle 
the  dri\ing  pulley  is  geared  to  revolve  twice 
the  spindle  speed,  so  that  the  feed  belt  which 
is  very  wide  has  a  high  velocity,  Messis. 
Herbert  recommend  the  feed  of  all  milling 
machines  to  be  driven  direct  from  the  counter* 
shaft,  and  follow  this  practice  in  their  own 
works,  where  they  have  some  50  machines, 
both  horizontal  and  ^'^rtical,  in  operation. 
It  will  be  noticed  that  there  are  no  telescopic 
shafts  or  universal  joints  used  in  the  feed 
transmission  gearing. 


The  knee  is  a  box  casting  entirely  closed 
in  on  the  underside  and  having  a  bearing  on 
the  column  carried  up  above  the  horizontal 
sui'face  of  the  knee.  This  form  of  knee,  although 
more  expensive  to  machine,  is  more  rigidly 
supported  than  where  the  l>earing  on  the 
column  hnishes  below  the  horizontal  surface. 
The  cross-slide  is  unusually  long  forming  a 
very  efficient  support  to  the  table. 

The  whole  d^ign  of  the  machine  bears 
witness  to  careful  thought  and  is  pleasing  in 
its  effect*  Three  sizes  of  this  machine,  including 
a  smaller  and  a  larger  one^are  at  present  bemg 
built ;  the  method  of  manufacture  is  on  strictly 
modem  lines,  all  machine  work  being  done  to 
jigs  and  templates,  and  all  cylindrical  work  that 
fits  being  finished  on  dead  centres  by  grinding. 


From  April  ist  the  lelter-postage  tr>  Australia 
will  be  reduced  to  one  penny  per  half-ounce,  and 
from  the  same  date,  the  postage  from  Australia  to 
the  United  Kingdoin  ^^-ill  be  reduced  to  twopence 
per  haU*ounce, 

Messrs.  Vkkers,  Sons  and  Maxim  are  considering 
an  important  scheme,  having  ior  its  object  tlie  edu- 
cation of  their  apprentices.  In  future  all  apprentices 
in  the  engineering  and  ordnance  departments  will 
have  to  pass  examinations  in  algebra,  geometry, 
reading.  vivTiting,  and  arithmetic.  Apprentices  are 
to  be  advised  to  attend  technical  schools,  and  any 
successes  gained  will  c&rry  increased  wages  and  a  later 
hour  lor  starting  work  in  the  mornings.  Promotioo 
to  the  dra\%ing  office  is  contingent  upon  attendance 
at  technical  schools.     The  scheme  will  cost  j^900  a  yeaj« 

At  the  meeting  of  the  Institution  of  Electrical 
EngmecTs  last  Thursday,  Mr.  Alexander  Siemens 
announced  that  the  McMillan  Memorial  Fund, 
amounting  to  £2,082,  had  now  been  invested  in  trustee 
securities  for  the  benefit  of  Mrs.  McMillan  and  her 
children.  The  trustees  appointed  by  the  Council  are 
Sir  WiUiam  Preece  (Vice-President).  Mr.  R.\Kaye 
Gray  (Vice-President),  and  Mr.  Siemens  himself. 
The  President  said  that  Mrs.  McMillan,  linding  it 
impossible  to  thank  individual  subscribers,  desired 
to  say  tliat  she  hoped  that  the  members  would  accept 
her  thanks,  expressed  through  him,  for  their  kindness 
in  the  matter. 


LxKidcm,  June  17th,  i«32. 
at  the  a^  of  sixteen  tie 
entered  ttie  Royal  CoOege 
of  Cbemistry  as  a  pupd  to 
Dr.  Hote&angi,  and  in 
tS49  IM  gained  the  Ash- 
tMirtcm  scholarship.  The 
fonowing  year  be  became 
his  instnictor's  assistant, 
and  in  1854  lie  was  ap- 
pointed anperinteadent  of 
llw  meieoroiogical  depajt- 
MBt  Oi  the  Radclifie 
Obaervatoryat  Oxiord — a 
post  which  he  eventually 
reUnqimhed  in  order  to 
devote  himself  exclusively 
to  the  study  of  chetnistry. 
He  wras  elected  a  FelTow' 
of  the  Chemical  Society  m 
1857,  and  two  years  later 
he  founded  the  ''Chemical 
News, '  of  which  journal  he 
IS  the  pmrprietorand  editor. 

In  i36i  be  discovered  a  new  metallic  demeot  ^whicji 
he  called  tbaUium;  the  foDowiDg  year  the  first  piece  of 
thts  metal  was  shown  at  the  great  eachibiUon  in  London, 
The  nejtt  eight  years  were  mainly  devoted  to  the 
(Elucidation  of  the  chemkal  properties  of  the  new  element 
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tnventioii    of 
the 
be     was      elected 
prestdent  of  the  Cbeotical 
Society. 

Sir  Wmiam 
has  upon  thj^ee 
had  the  hononr  oi  die- 
liv^ing  the  Bafcsriait 
kctid^s  before  tha  Hoyal 
Socety  ;  before  tlie 
Bntisb  AsBDciatioB  be 
gate  a  lecture  on 
*'  Radiuit  Matter/'  iu 
which  were  eanbodrad  the 
results  of  h*s  research^ 
on  the  electric  diachairge 
tn  high  vacua.  The 
French  Academae  daa 
in  iSSo  awwded  him  a  goOd  nadal  «id  a 
of  3.000  francs  in  rescognitian  of  h»  dia- 
coveries  in  molecular  physics  and  radiant  mattes^ 
He  acted  as  a  juror  in  1881  at  the  International  Ex- 
hibition  of  Electricitv  heM  in  Paris,  and  although  hia 
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official  position  precluded  his  obtaining  an  award, 
the  report  of  his  fellow  jurors,  after  cons^ering,  the 
merits  of  four  systems  of  incandescent  lamps,  stated 
that  none  of  them  would  have  been  successful  except 
for  the  extreme  vacua  which  Sir  William  Crookes 
had  shown  how  to  manipulate. 

In  1885,  for  his  improvements  m  apparatus  for  the 
production  of  high  vacua,  and  for  his  invention 
of  the  radiometer,  the  Society  of  Arts  awarded  h«m 
the  Ferguson  medal.  The  next  year  he  was  elected 
president  of  the  B.  Section  of  the  British  Association 
and  vice-president  of  the  Society  of  Telegraph  En- 
gineers and  Electricians.  In  1888  he  received  the  Davy 
medal  from  the  Royal  Society,  and  in  1887  and  1888 
occupied  the  presidential  chair  of  the  Chemical  Society, 
when  he  further  expounded  the  theory  advanced  at 
the  Birmingham  meeting  of  the  British  Association 
on  the  genesis  of  so-called  elements  by  a  process  of 
evolution  from  a  primordial  matter  or  "  protyle.'* 
Many  of  the  views  then  set  forth  by  Sir  William  and 
experimentally  demonstrated  by  him  a  year  later, 
are  now — as  recent  developments  prove — generally 
adopted  by  the  scientific  world. 

As  will  be  remembered.  Sir  William  Crookes  is  the 
inventor  of  the  Crookes  tube  which  was  employed 
by  Professor  Rontgen  for  the  discovery  of  X-rays  ;  he 
is  responsible  for  the  discovery  of  the  sodium  amal- 
gamation process  of  separating  gold  and  silver  from  their 
respective  ores ;  he  is  also  interested  m  the  manu- 
facture of  beet  sugar,  in  dyeing  and  calico  printing, 
and  the  derivations  of  anthracene,  while  on  sewage 
problems  and  artificial  fertilisation  he  is  regarded  as  a 
foremost  authority. 

In  recognition  of  the  eminent  services  he  had  ren- 
dered to  the  advancement  of  scientific  knowledge, 
in  1897  the  late  Queen  bestowed  upon  him  the  honour 
of  knighthood.  He  was  president  of  the  British 
Association  in  1898  ;  his  address  on  that  occasion 
dealt  with  the  artificial  fixation  of  atmospheric  nitrogen 
and  its  application  to  the  soil  in  order  to  increase 
the  production  of  wheat.  In  view  of  the  fact  than  many 
of  his  researches  had  proven  advantageous  to  arts 
and  manufactures,  the  Society  of  Arts,  in  1899,  bestowed 
upon  him  the  Albert  medal.  The  following  year  he 
added  the  spinthariscope  to  his  list  of  discoveries,  and 
was  appointed  honorary  secretary  of  the  Royal  Institu- 
tion. Last  year  he  was  the  recipient  of  the  Copley 
medal  from  the  Royal  Society. 

In  addition  to  editing  a  number  of  well-known 
books.  Sir  William  Crookes  is  the  author  of  several 
authoritative  works,  the  divergent  nature  of  which 
demonstrates  the  wide  comprehensiveness  of  his 
scholastic  attainments. 


LAUNCHES. 


Messrs.  Doxford  and  Sons,  Ltd.,  of  Pallion,  have 
successfully  launched  another  large  twelve-masted 
turret  steamer,  the  ss.  Tarringhn,  built  to  the  order  of 
Messrs.  W.  J.  Tatem  and  Co.,  Cardiff.  The  vessel 
is  a  duplicate  of  the  ss.  Wellington,  which  left  the 
berths  a  month  ago.  The  length  of  the  Torrington 
is  390  ft.,  the  breadth  55  ft.,  and  the  moulded  depth 
30  ft.  Ten  large  winches  are  provided  for  rapidly 
dealing  with  the  9,000  tons  of  cargo  carried,  and  an 
exceptional  arrangement  of  six  pairs  of  side  masts 
will  further  greatly  facilitate  the  loading  and  dis- 
discharging  with  resultant  economy  in  dock  dues,  etc. 
The  engines  and  boilers  are  supplied  by  Messrs.  Doxford. 

On  Wednesday,  the  22nd  inst.,  there  way  launched 
from  the  yard  of  the  Tyne  Iron  Shipbuilding  Company, 
Ltd.,  of  Willington  Quay-on-T3me,  the  steel  screw 
steamer  built  to  the  order  of  Wilh.  Wilhelmsen,  Esq., 
of  Orsnoes,  pr  Tonsberg,  Norway,  and  of  the  following 
dimensions:  length,  355ft.;  breadth,  50ft.;  depth, 
moulded,  30  ft.  6  in.,  and  to  class  100  Ai  at  Lloyd's  on 
the  spar-decked  rule.  The  engines,  which  are  to  be 
supplied  by  Messrs.  Blair  and  Co.,  Ltd.,  of  Stockton-on- 
Tees,  are  of  the  triple-expansion  t)rpe,  having  cylinders 
25  in.,  42  in.,  and  68  in.,  by  45  in.  stroke,  and  working 
at  a  pressure  of  180  lb. 

Messrs.  William  Gray  and  Co.,  Ltd.,  launched,  on 
Wednesday,  March  22nd,  the  large  steel  screw  steamer 
Gorgistan,  built  for  Messrs.  Frank  C.  S trick  and  Co., 
Ltd.,  of  Swansea  and  London.  The  vessel  will  take 
the  highest  class  in  Lloyd's,  and  is  of  the  following 
dimensions,  viz.,  length  over  all  384  ft.  6  in.,  breadth 
50  ft.  and  depth  30  ft.  The  vessel  has  a  cellular  double 
bottom  and  after  peak  tank  for  water  ballast,  and 
in  addition  there  is  a  deep  tank  or  hold  compartment 
fitted  for  water  ballast  abaft  the  engine-room,  giving 
a  total  capacity  for  water  ballast  of  about  2.000  tons. 
The  decks  are  of  steel  and  ^ron,  and  all  weather  decks, 
except  in  wells,  are  sheathed  with  teak,  and  the  whole 
of  the  outfit,  including  steam  windlass,  steam  steering 
gear,  ten  steam  winches  with  return  exhaust  to  winch 
condenser,  and  marine  type  donKey  boiler,  are  of  the 
most  approved  description.  Porter's  patent  derrick 
sockets  are  fitted  for  dealing  with  heavy  lifts.  The 
machinery  is  made  by  the  central  marine  engine 
works  of  the  builders',  being  of  the  triple  expansion 
type,  with  cylinders  28  in.,  46  in.,  and  77  in.,  with  a 
piston  stroke  of  48  in.  She  is  fitted  with  Weir's  feed- 
pump and  heater  and  two  large  steel  multitubular 
boilers  working  by  Howden's  forced  draught  at  a 
pressure  of  180  lb.  per  square  inch. 
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AMERICAN   LOCOMOTIVE   CONSTRUCTION. 

TENDENCIES  IN  MODERN  PRACTICE* 


THB    AMBRICAN    LOOOMOTIVB    OP    TO-DAV. 

THE  loading  gauge  of  American  railways  permits 
of  the  use  of  rolling  stock  of  large  size;  the 
extreme  width  is  often  more  than  10  ft.,  and  the 
extreme  height  of  the  chimneys  of  some  engines  is 
over  15  ft.  The  weight  of  rolling  stock  of  this  kind 
is  naturally  considerable. 

Helped  by  the  possession  of  a  loading  gauge  of  such 
dimensions,  and  being  able  to  find  work  for  a  great 
many  very  big  locomotives  both  in  goods  and  passenger 
traffic,  the  American  designers  show  in  their  work 
the  most  striking  example  of  the  modern  tendency 
towards  building  engines  of  size  and  pou'er  as  grqat 
as  are  compatible  with  the  nature  of  the  lines  over 
which  they  are  to  run.  Big  modern  engines  with  their 
tenders  frequently  weigh  in  working  order  as  much  as 
150  tons  ;  this  weight,  spread  over  a  total  wheel-base 
of  about  60  ft.  is  by  no  means  small,  but  when  the 
weights  put  upon  the  driving  and  coupled  wheels  are 
considered,  the  figures  are  much  more  stnking.  Eight 
coupled  goods  engines  have  as  much  as  90  tons  upon  the 
coupled  wheels,  extending  over  a  wheel  base  of  no  more 
that  17  ft.,  and  some  four-coupled  express  engines 
have  27  tons  upon  the  driving  wheels  and  25  tons 
upon  the  coupled  wheels.  The  power  of  the  boiler  is 
commensurate  with  the  weight  of  the  engine,  the  grate 
area  being  often  more  than  50  square  feet,  and  the  total 
heating  surface  between  3,000  and  4,000  square  feet. 

FIREBOX    OONSTRUOTION. 

In  order  to  get  so  large  a  grate  area  it  is  necessary 
to  make  the  firebox  very  wide  ;  it  is  therefore  spread 
out  above  the  frames  and  wheels.  With  grates  up  to 
about  6  ft.  wide  there  is  still  room  to  construct  a  cab  of 
the  ordinary  pattern,  from  which  the  driver  can  get 
a  sufficiently  good  view  of  the  line  in  front  of  him. 
Sometimes  grates  much  wider  than  this  are  used,  and  it 
is  then  necessary  to  put  a  cab  for  the  driver  on  the  barrel 
of  the  boiler,  while  the  fireman  occupies  the  usual 
position.  This  involves  separating  the  men — a  most 
undesirable  arrangement — and  this  construction  is 
therefore  not  much  favoured.  As  the  grate  has  to 
be  above  the  trailing  wheels  the  firebox  must  be  made 
shallow,  and  there  is  often  no  room  for  a  brick  arch, 
or  any  arrangement  of  that  nature.  The  back  of 
the  firebox  often  slants  backwards  from  top  to  bottom, 
to  enable  the  fireman  to  deal  more  easily  with  a  long 
grate.      Both    firebox    and    firebox    shell    are    usually 


round  topp>ed  ;  Belpaire  fireboxes  are  largely  used 
by  the  Pennsylvania  Railway  only.  The  round-topped 
arrangement  facilitates  the  removal  of  scale  and  dirt 
when  the  boiler  is  washed  out.  Fireboxes  are  invariably 
made  of  steel ;  if  the  sheets  are  bent  to  a  sufficiently 
large  radius  at  the  angles,  they  ap>pear  to  give  little 
trouble  by  cracking  and  will  last  two  years  in  ordinary 
work  before  requiring  heavy  repairs.  The  stays  are 
pitched  at  about  4  in.  spaces. 

BOILERS,    ETC. 

The  centre  line  of  the  boiler  is  frequently  as  much 
as  9  ft.  6  in.  above  the  rails.  The  barrel  of  the  boiler 
is  made  of  two,  three,  or  four  steel  plates  riveted  one 
inside  the  other,  the  one  nearer  the  smoke  box  inside,  the 
one  further  away  from  it ;  one  of  the  barrel  plates  is 
usually  taper,  and  the  firebox  shell  is  usually  taper 
also.  The  largest  internal  diameter  of  the  boiler 
barrel  is  sometimes  more  than  7  ft.  The  tubes,  also  of 
steel,  are,  as  a  rule,  2  in.  in  diameter,  except  when  they 
are  very  long — 18  ft.  to  20  ft. — when  they  are  generally 
2 J  in.  in  diameter.  At  the  firebox  end  the  tubes  are 
fixed  into  the  tubeplate  by  copper  ferrules  being  inter- 
posed between  tube  and  tubeplate,  after  which  the 
tubes  are  expanded  in  the  usual  way.  There  is  a 
dome  a  short  distance  in  front  of  the  firebox.  The 
safety  valves  are  usually  placed  above  the  firebox  ; 
they  are  generally  set  to  blow  off  at  about  200  lb.  per 
square  inch  in  simple  engines,  and  sometimes  at  as 
much  as  225  lb.  in  compound  engines. 

The  frames  are  composed  of  a  series  of  more  or  less 
parallel  bars  of  rectangular  section,  arranged  one  above 
the  other  and  joined  together  at  intervals  to  secure 
sufficient  stiffness.  The  cyhnders  are  placed  outside 
the  frames  (in  some  new  compound  engines  there  are 
inside  cylinders  as  well).  Their  centre  line  is  generally 
an  inch  or  two  above  the  centre  of  the  driving  wheels. 
The  slide  valves  are  usually  of  the  balanced  type, 
placed  above  the  cylinders  and  worked  through  rocking 
levers  from  valve  gear  of  the  Stephenson  pattern. 
Piston  valves  are  also  used  to  a  certain  extent,  generally 
with  interior  admission  ;  they  seem  to  give  satisfactory 
results  without  any  special  arrangements  being  made 
to  allow  of  the  release  of  water  trapped  in  the  cylinders. 
All  the  weight  of  the  revolving  parts  and  about  two- 
thirds  of  the  weight  of  reciprocating  parts  is  usually 
balanced  by  revolving  weights  in  the  driving  and 
coupled  wheels.  Some  designers  calculate  the  pro- 
portion of  the  weight  of  the  reciprocating  parts  to  be 
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balanced  by  deducting  a  certam  part  of  the  iotal 
weight  of  the  engine  from  the  weight  of  these  parts 
and  then  balancing  the  rest.  A  certain  proportiun  of 
the  balance  weight  is  put  in  each  of  the  driving  and 
coupled  whceb.  but  a  greater  proportion  in  the  former 
than  in  the  latter, 

COMPOUNDING. 

The  great  majority  of  engines  are  simple,  but  various 
tyi>es  of  both  two  and  four-cylinder  compound  engines 
are  in  use.  Two-cy Under  compound  engines  are  not 
much  more  complicated  than  simple  engines  ;  they 
are  probably  a  httle  more  expensive  to  build,  and  a 
little  more  troublesome  to  work,  and  superior  economy 
in  fuel  is  practically  the  only  advantage  aimed  at  m  using 
them.  Four-cylinder  compound  engines,  however,  are 
different,  and,  if  the  cylinders  and  motion  are  suitably 
arranged,  they  have,  besides  the  advantages  of  economy 
the  further  advantage  of  imposing  a  much  less  severe 
strain  on  the  road  than  two-cylinder  engines  with  the 
same  weight  upon  the  driving  wheels. 

With  the  American  four-cylinder  designs,  till  i]uite 
recently,  the  two  cylinders  on  either  side  were  always 
placed  one  behind  the  other,  or  one  below  the  ether, 
and,  in  either  case  the  htgh-pressurc  and  low-pressure 
pistons  on  the  same  side  of  the  engine  moved  in  the 
same  direction  at  the  same  time.  If  the  high-pressure 
and  low-pressure  pistons  on  the  same  side  move  in 
the  same  direction  at  the  same  time,  they  do  not 
balance  each  other,  and,  as  with  four  cylinders,  |he 
weight  of  the  reciprocatmg  parts  is  greater  th^n  with 
the  two-cylinders,  the  disturbing  force  due  to  the  motion 
of  these  parts  is,  in  comparison  with  a  two-cylinder 
engine,  increased  instead  of  diminshed  ;  the  American 
designers,  clinging  to  simphcity,  did  not  for  along  time 
try  to  secure  what  is  probably  the  chief  advantage  of  the 
four-cylinder  system.  Quite  lately,  however,  four- 
cylinder  compound  engines  have  been  introduced 
with  one  pair  of  outside  and  one  pair  of  inside  cylinders, 
the  two  smts  of  reciprocating  parts  on  either  side  of 
the  engine  being  made  approximately  to  balance  one 
another  by  the  cranks  being  set  at  tSo  deg.  There 
are  various  designs  of  engine  embodying  this  idea  : 
one  of  them  (built  on  the  de  Glehn  system,  and  almost 
precisely  Uke  the  latest  engine  on  the  Paris-Orleans 
line)  has  been  imported  from  France,  The  indications 
arc  that  these  engines  will  prove  successful.  Equalising 
levers  are  employed  generally  in  connection  with  the 
springs  of  all  the  wheels. 

The  smoke-box  is  cyhndrical.  and  of  considerable 
length.  For  the  purpose  of  preventing  the  throwing 
of  sparks,  there  is  in  it  a  baffle-plate.  &xed  obliquely  in 
front  of  the  lubes,  against  which  the  sparks  strike, 
and  there  is  also  a  w»re  netting  to  fill  up  the  space 


between  the  bafile- plate  and  the  front  end  of  the 
smoke-box.  The  blast  pipe  is  often  double,  the  ex- 
haust from  each  cylinder  escaping  by  a  separate  noszle, 
but  lately  the  practice  has  come  in  of  using  the  blast- 
pipe,  with  a  single  nozzle,  the  advantage  of  which  is 
that  it  can  be  set  perfectly  central  to  the  chimney. 
The  blast-pipe  orifice  is  not  variable.  A  single-nozzle 
blast-pipe  for  an  express  engine,  with  21-in,  cylinders 
and  50  square  feet  of  grate,  would,  under  ordinary 
circumstances,  be  given  an  orifice  about  ;j  in.  in 
diameter. 

The  cab  is  very  big,  but  the  fire-box  often  takes  uy^  so 
much  space  inside  it  that  there  is  not  a  great  deal  of 
room  left.  The  driver  has  a  seat  on  the  right-hand 
side  ;  the  handle  of  the  pull-out  refrulalor  is  within 
easy  reach,  and  the  reversing  level  is  close  by  him, 
so  he  can  remain  seated  the  whole  time. 

RIOINT    IMPIIOVCMENT8, 

Except  shunting  engines,  practically  all  engines 
have  either  a  leading  bogie  or  a  leading  radial  axle.  The 
bogie  is  generally  of  the  swing-link  type,  but  lately 
some  have  been  built  with  the  side-play,  controlled  by 
means  of  springs,  with  which  arrangement  it  is  considered 
that  the  front  end  of  the  engine  is  less  free  to  swing 
from  side  to  side.  The  driving  wheels  of  four-coupled 
express  engines  are  generally  between  6  ft.  6  in.  and 
7  ft.  in  diameter,  of  goods  engines  about  5  ft.  The 
commonest  type  of  passenger  engine  has  a  leading 
bogie  and  four  wheels  coupled  t)ehind,  more  tlian  a 
quarter  of  the  total  number  of  engines  in  the  coanlry 
being  of  this  design.  Ol  late,  in  order  to  he  able  to  get 
in  a  bigger  grate,  many  four-coupled  express  engine? 
have  been  built  with  ten  wheels,  a  small  pair  of  trailing 
wheels  being  added  under  the  footplate  ;  eng'ues  of 
this  design  are  sometimes  lifted  with  an  arrangement 
for  taking  some  of  the  weight  oil  the  uncoupled  wheels. 
and  throwing  it  on  to  the  coupled  wheels  at  starting. 
The  commonest  type  of  goods  engine  has  ten  wheels,  eigh  t 
coupled  behind,  with  a  small  pair  of  leading  wheels, 
but  there  are  a  great  many  eight-wheeled  six-coupled 
goods  engines.  There  are  also  a  very  large  number 
of  ten-wheel  engines^  with  a  leading  bogie,  and  six 
wheels  coupled  behind,  the  diameter  of  the  coupled 
wheels  being  anything  up  to  6  ft.  6  in.  Lately  some 
twelve- wheel  engines  have  been  built  for  express  work, 
with  a  leading  bogie,  six-coupled  wheels  of  large 
diameter,  and  a  small  pair  of  trailing  wheels.  Shunting 
engines  have  four  or  six  wheels,  all  coupled.  Tank 
engines  are  very  few'  in  number ;  it  seems  to  be 
thought  difficult  to  provide  a  tank  large  enough 
to  enable  the  engines  to  remain  at  work  a  sufficiently 
long    time    without    stopping    to    take   water.     Some 
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Temperature  Experiments  on  Field  Coib  of  Electrical 

Machines^ 

ENGINEERING  STANDARDS  OOBIMITTEFS  REPORT. 


T^HIS,  the  latest  report  of  the  Engineering 
Standards  Committee,  is  on  an  elaborate 
scale,  and  bespeaks  great  thoroughness  on  every 
page.  The  electricaJ  plant  committee  respon- 
sible for  the  report  is  constituted  as  follows  : — 

Sir  William  Preece,  K.C.B.,  chairman  ;  Commander 
H.  W.  Richmond,  R.N.,  Mr.  C.  H.  Wordingham, 
and  Mr.  L.  J.  Steele,  representing  the  Admiralty ; 
Colonel  H.  C.  L.  Holden,  R.A.,  and  Captain  A.  H. 
Dumaresq,  R.E.,  representing  the  War  Office  ;  Mr. 
A.  P.  Trotter,  representing  the  Board  of  Trade  ;  Mr. 
J.  Gavey,  C.B.,  representing  the  Post  Office  ;  Dr. 
R.  T.  Glazebrook.  representing  the  National  Physical 
Laboratory ;  Colonel  R.  E.  B.  Crompton,  C.B.  : 
Major  Philip  Cardew,  R.E.  (ret.) ;  and  Messrs.  W.  A. 
Chamen,  Philip  Dawson,  S.  Z.  de  Ferranti,  Robert 
Kaye  Gray,  Mark  Robinson.  R.  Percy  Sellon,  Alexander 
Siemens,  John  F.  C.  Snell,  Charles  P.  Sparks,  and  James 
Swinburne  ;  Mr.  Leslie  S.  Robertson,  M.Inst.C.E.,  is 
of  course,  the  secretary;  the  electrical  assistant  sec- 
retary being  C.  le  Maistre,  A.M.Inst. E.E 

In  the  standardisation  of  electrical  machinery,  the 
permissible  temperature  rise  is  one  of  the  most  im- 
portant points  to  be  decided,  and  the  Generator 
Sub-Committee  (Colonel  R.  E.  Crompton,  C.B., 
chairman),  who  have  this  matter  under  consideration, 
felt  that  no  recommendation  upon  this  particular 
subject  could  be  arrived  at  until  reliable  experimental 
data  had  been  obtained.  It  was  decided  to  request 
the  National  Physical  I^aboratory  to  undertake  this 
investigation,  and  the  Sub-Committee  on  Physical 
Standards  was  formed  to  assist  and  consult  with 
Dr.  Glazebrook.  It  is  confidently  hoped  that  the 
results  of  these  experiments,  which,  through  the 
courtesy  of  the  manufacturers,  the  committee  have 
been  enabled  to  carry  out,  will  prove  of  material  assist- 
.  ance  in  bringing  to  a  successful  issue  the  committee's 
deliberations  with  regard  to  the  temperature  rise  to  be 
recommended  in  electrical  machinery. 

The  Committee  tender  their  thanks  to  the  director 

of  the  National  Physical  Laboratory,   to  Mr.   E.   H. 

Rayner,  who  carried  out  the  experimental  work  under 

Dr.  Glazebrook's  direction,  and    to  the  stafis  of   the 

^  various    manufacturers  for   their  practical  assistance 


during  the  actual  running  of  the  tests.  Thanks  are 
also  tendered  to  the  following  manufacturers: 
Messrs.  The  British  Electric  Transformer  Co.,  Ltd., 
the  British  Thomson-Houston  Co.,  Ltd.,  the  British 
Westinghouse  Electric  and  Bdanufacturing  Co.,  Ltd., 
Bruce,  Peebles  and  Co.,  Ltd.,  Crompton  and  Co.,  Ltd., 
Dick,  Kerr  and  Co.,  Ltd.,  Johnson  and  Phillips, 
Mather  and  Piatt,  Ltd.,  Siemens  Bros,  and  Co.,  Ltd., 
and  Willans  and  Robinson,  Ltd.,  for  their  kind  co- 
operation in  building  the  test  coils,  and  so  furthering 
the  work  of  the  committee. 

OBJECT    OF    THE    EXPEIIIMBNTS. 

The  main  object  of  the  experiments  has  been  to 
determine  generally  the  relation  between  the  maximum 
temperature  in  the  interior  of  any  coil,  taken  by  means 
of  a  thermo- junction,  and  the  mean  temperature  of  the 
same  coil  taken  by  rise  in  resistance.  The  determin- 
ation of  the  mean  temperature  of  any  coil  is  a  com- 
paratively easy  matter,  it  may  be  quite  accurately 
obtained  from  the  increase  of  resistance  of  the  copper 
composing  the  winding.  It  is,  of  course,  quite  obvious 
that  the  outside  of  the  winding  must  be  at  a  lower 
and  that  part  of  the  inside  must  be  at  a  higher  tem- 
perature than  the  mean. 

The  highest  temperature  and  the  corresponding 
mean  temperature  have  been  determined  for  the  com- 
mittee from  experiments  carried  out  on  field  coils  of 
various  sizes  kindly  made  by  different  manufacturers, 
under  actual  running  conditions,  and  also  at  the  National 
Physical  Laboratory.  A  paper  entitled,  "  The  Rise 
of  Tenxperature  in  the  Field  Coils  of  Dynamos,"  by  E. 
Brown,  M.Sc.  (Proceedings  of  the  Institution  of 
Electrical  Engineers,  190 1,  Part  152.  Vol.  XXX.), 
was  consulted,  and,  although  the  field  coils  experimented 
upon  were  those  of  a  small  two-pole  machine,  the 
diagrams  there  given  were  of  considerable  assistance 
and  served  as  a  basis  for  determining  the  probable 
position  at  which  the  highest  temperature  might  be 
expected  to  occur. 

THEIIMO-JUNCTIONS. 

A  thermo-junrtion  of  iron-eureka  was  employed  in 
measuring  the  tenfiperature,  as  this  combination  has  a 
high  thermo-electric  voltage  which  is  very  fairly 
linear  over  the  range  required.     The  thermo- junction 
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DIAGRAM     OF   CONNECTIONS. 


I.I.Aniiii*t«r  Circuit 
ZZVertin«t*(>Crcuil 
3b3.  Th*pmo  -Junction 
Gi^uit 


EXPLANATORY    NOTES    TO    TABLE    No 


CoiU 
Twt  number 

KiViMMioe  ol  r«i:l  roi<l.  in  obin*  »t  U    r 
livMMJUirti  of  itiil  bol,  m  ohai». 
NominiiJ  unpereb. 
Ampcru  lu  cuil  «luring  iMt 

Experiment  cAirhed  oiit   wnh  nwrbioe  niuBin^    .f 
enil  with  ita cur,  («■  ak^Mr,  if  , 

-—--  -  KuamiiK  at  -J35  I:  p  m  at  hiU  KmmJ 


RLV 


at  IHO  K  p  Bi .  luMl  nvyiDf. 


g-j^-  -  Kunnmg  li|rht  ai  ;(IU  R  p  m 

N'ooSre  *  ^'""^  »Uii-lin(f  «itJi-iut  tbf  .or* 
AmpvtTB  per  k|.  iucIi 
|ier  w]   III  m 
Watu 
WalU  IHT  M|   iii«.-k 

^  tq.  c-n 

..  cuImc  lueb 
Trnnpnaiuir  of  air  ilanni;  te«i  m  'C 
Temperauuv  i>ii  cul  by  tbdmiMUMn  u.    (. 
Maxinum  int«nial  tmporatunr  T 
Mru  i«n.pcfmiur«  la  T  ntkulaicd  liwi.  tin-  I jni.jU 

MaximuiB  Miuu  neaa  Icnipeniiurv 
Maiioiuin  minin  air  tvaprralorp 
Mai.— Air  t—n 
WatUpartqacE! 
Mean  niaas  air  twnpermtnre 
meaa— Aif  teip 
WaUa  par  aq.  Ta^ 


111  all  ouea  teapMBtoraa  (pveii  an  aetod  tcaprnoiiK.  in  awgnm 
OnMgnde.  and  only  wkera  aUlc4  .lo  Um  figuiw  rapnant  tauwatm 

TW%amghr«u  in  Oohnw  90  bmI  2f  an  in««nHj  proportiaaal  to 

the  miMMvir « 


consisted  of  No.  26  S.W.G.,  double  silk-covered  wires, 
silver  soldered  at  the  ends  and  bound  together  with 
silk,  making  a  very  compact  and  flexible  arrangement 
for  measuring  temperature  at  a  point. 

OALVANOMBTSII    BMPLOVBD. 

The  actual  reading  of  the  temperature  was  recorded 
on .  an  extremely  sensitive  moving-coil  galvanometer 
made  by  R.  W.  Paul.  This  instrument  was  designed 
with  a  particular  resistance  and  sensitiveness  suitable 
to  the  special  conditions  under  which  it  was  to  be 
employed.  The  highest  reading  on  the  scale  was 
0*0002  ampere  and  less  than  0*002  volt.  .By  the 
addition  of  a  variable  resistance  in  the  thermo-junction 
circuit  the  instrument  was  calibrated  to  read  direct 
in  degress  C,  i.e.,  the  difference  in  temperature 
between  the  *'  hot  **  and  "  cold  "  thermo-junctions. 

DESCRIPTION    OP    APPARATUS. 

The  "  cold  "  junction  was  placed  inside  a  box  with 
fifteen  pairs  of  terminals  which  at  the  same  time  was 
used  as  a  multiple  switch  for  the  various  thermo-junction 
circuits.  A  thermometer  in  the  box  gave  the  tem- 
perature of  this  cold  thermo-junction  and  this,  added 
to  the  deflection  on  the  galvanometer  gave  the  tem- 
p>crature  in  degrees  C.  The  exact  value  of  the 
resistance  to  be  put  in  circuit  to  give  direct  readings 
in  degrees  C.  was  determined  by  heating  a  sample 
thermo-junction  in  an  oil  bath  with  a  thermometer, 
and  in  this  manner  the  accuracy  of  the  readings  has  been 
frequently  checked.  Various  resistances  have  been 
specially  made  to  suit  the  galvanometer,  in  order  to 
be  able  to  measure  the  volts  and  amperes  in  the  coil 
un^er  test,  which  was,  of  course,  requisite  for  calculating 
the  mean  temperature  of  the  coil  at  any  time.  A  three- 
way  switch  was  used,  by  means  of  which  the  thermo- 
junction — ,  the  volt — ,  or  ampere — circuits  could 
be  connected  to  the  galvanometer.  Besides  this, 
resistances  were  arranged  in  the  box  so  as  to  measure 
the  resistance  of  the  field  coils  cold,  at  a  definite 
temperature,  by  a  bridge  method,  thus  avoiding 
the  use  of  a  large  current  and  consequent  errors  due 
to  the  heating  eflect  during  observation. 

Special  precautions  were  exercised  to  ensure  equality 
of  temperature  in  the  coil  when  measuring  the  "  cold  " 
resistance,  as  on  this  figure  the  calculations  for  the 
mean  temperature  were  based.  In  some  cases  it  was 
even  found  necessary  to  cover  the  coil  with  a  blanket 
for  two  or  three  days  before  concordant  figures  could 
be  obtained.  Care  was  also  taken  in  arranging  the 
resistances  so  that  the  galvanometer  could  be  calibrated 
by  an  ordinary  potentiometer. 

This  arrangement  for  reading  the  temperature,  the 
amperes  andj^thej volts  on  the  same  instrument  has 
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been  of  great  aaastance,  especially  in  the  acp^fiia«£ts 
conducted  at  tha  ilrorks  df  tte  variooa  fajmnfactnitfi 
toppl3ring  tha  coil*.  Hie  seniitiveiieM  of  this  iiistta- 
ment  has  very  largely  contHboted  to  the  accuracy  and 
ease  with  which  the  leralta  haivo  been  obtained. 

A  diagram  ol  connections  is  reproduced  showing  the 
method  adopted  in  carrying  out  the  investigation. 
The  apparatus  was  ready  £or  use  by  simply  moving 
the  nmltiple  switch  to  read  (for  instance  :  at  the  looth 
division  in  the  centre  of  the  scale)  100  volts,  or  I'O 
ampero,  or  100  deg.  C.  above  the  atmospheric  tem- 
pecatulre.  The  various  other  resistances  were  em- 
ployed I6r  giving  other  constants  as  desired.  The  figures 
for  the  temperature  have  been  read  to  0*2  deg.,  and 
the  points  on  any  curve  are  in  themselves  of  this  order 
of  accuracy,  but  the  actual  position  of  the  whole 
curve  is  in  all  probability  only  accurate  to  i  deg. 
on  account  of  various  secondary  erfors  due  to  tem- 
perature and  stfdy  magnetic  field. 

The  general  method  adopted  throughout  the  investi- 
gation has  been  to  carry  out  a  preliminary  test  at  the 
National  Physical  Laboratory  on  the  coils  after  which 
tests  were  made  on  the  coils  under  actual  working 
conditions  at  the  manufacturer's  works. 

The  excess  of  the  maximum  over  the  mean  tem- 
perature varied  according  to  the  shape  of  the  coil,  ahd 
the  temperature  at  which  it  was  run. 

A  considerable  cooling  effect  on  the  core  side  was 
noticeable  in  the  case  of  some  of  the  coils  wound 
on  a  metal  former,  where  there  was  an  air  space  between 
the  core  and  the  coil,  and  consequently  some  of  the 
curves  obtai&ed  show  nearly  as  low  a  temperature  on 
the  core  side  as  on  the  outside,  when  the  machine  was 
running. 

6KtAtt.8  6P  OdlU. 
Coils  Nos.  3,  5.  6  were  wound  on  metal  formers  and 
merely  varnished  on  the  outside.  Coil  No.  7  was 
wound  on  a  metal  former,  but  covered  to  a  great 
extent  by  the  series  winding.  Coils  Nos.  10,  i/3,  17. 
were  wound  on  temporary  formers  and  finished  with 
tape  and  other  insulating  materials.  Coil  No.  4 :  the 
series  winding  on  this  coil  was  enclosed  in  the  taping. 
Coil  No.  8 :  a  layer  of  string  was  added  to  this  coil. 
Coil  No.  9  was  wound  on  a  metal  former,  protective 
coverings  being  used. 

All  coils,  except  No.  4,  were  wound  with  double 
cotton-covered  wire,  the  latter  being  wound  with 
single. 

The  figures  in  column  No.  18  of  the  accompanying 
table  give  the  essential  results  of  the  investigation* 
and  it  will  be  noticed  that  the  figures  for  the  difference 
between  the  maximum  and  the  mean  temperature  varj' 
from    about    25    deg.   C.   downwards.      A   value   of 


0-428  per  cent,  per  degree  C.  has  been  asenmed 
lor  the  temperature  co-efficient  of  the  lesiatanoe  of 
copper.  This  has  been  confirmed  in  the  cue  of  coil 
No.  3.  The  somewhat  small  difference  beiiyecB  the 
maximum  temperature  found  by  thenao-jimrtinB 
and  the  mean  temperature,  calculated  from  the  incraaee 
of  resistance,  which  is  noticeable  in  a  few  of  the  ex- 
periments may  be  due  to  this  co-efficient  not  being 
exactly  the  value  assumed. 

The  report  has  a  valuable  appendix  concerning  the 
actual  temperature  up  to  which  cotton  may  be  need. 
We  hope  to  deal  with  this  in  a  subsequent  issue. 


Shipbuilding  Notes. 

There  was  launched  from  the  yard  of  Earle's  Ship- 
building and  Engineering  Company,  Ltd..  Hull, 
on  the  17th  inst.,  the  steam  carrier  Warier  Priory, 
which  has  been  built  to  the  order  of  the  Hull  Steam 
Fishing  and  Ice  Company,  Ltd.  The  veaael 
has  been  specially  designed  for  the  carrying  trade 
between  their  fishing  fleet  and  London.  She  is  fitted 
with  a  whaleback  which  will  give  shelter  for  the  crew, 
and  will  also  shelter  to  a  large  extent  the  forward 
well  deck.  She  has  also  a  long  raised  quarter  deck, 
with  wheel-house  and  navigating  bridge  over  same. 
A  powerful  trawl  winch  has  been  fitted,  and  tra^r. 
gear  for  one  side  of  the  vessel.  The  ice  and  fish  rooms 
are  of  large  size,  insulated  throughout.  The  dimen- 
sions of  the  vessel  are  146ft.  8in.  by  23ft.  by  lift.  9iin., 
moulded.  The  engines  and  boiler  will  be  supplied 
by  Messrs.  C.  D.  Holmes  and  Co.,  HulL 

Messrs.  Workman,  Clark  and  Company,  Ltd., 
Belfast,  launched  from  their  South  Yard  on  the  21st 
inst.,  the  first  of  two  steel-screw  steamers,  which  are 
being  built  by  them  to  the  order  of  Messrs.  Elders  and 
FySes  (Shipping).  Ltd..  of  London.  The  new  vessel 
has  been  named  Pacuare,  and  is  specially  designed  and 
equipped  for  the  conveyance  of  fruit  in  bulk  between 
the  West  Indies,  Costa  Rica,  and  this  country. 

The  Pacuare  is  one  of  the  largest  vessds  engaged 
in  the  fruit-carrying  trade,  being  383  ft.  in  length, 
with  a  gross  tonnage  of  nearly  4.000.  She  has^fbor 
complete  steel  decks,  extending  fore  and  aft,  and  a 
top-gallant  forecastle.  The  cargo  q)ace  is  divided 
into  separate  compartments  by  steel  bulkheads  ex- 
tending to  the  upper  deck,  all  these  compartments  being 
insulated,  while  a  complete  and  efficient  installation 
of  refrigerating  machinery  wiU  be  fitted,  having  air 
ducts  to  convey  the  cool  air  to  each  compartment  for  Jthe 
preservation  of  the  fruit  during  transit. 
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The  Assouan  Dam. 

The  daily  contemporary,  which  a  few  weeks  ago 
put  into  krge  capitals  the  words.  *'  Death  Blow  to 
Arbitration  '*  upon  receiving  the  first  garbled  report 
of  the  North  Sea  Commission,  printed  in  a  prominent 
position  on  the  2^th  mst.,  "Nile  Dam  m  Danger: 
Alanning  Scientific  Discovery*'  (!).  This  Is  what 
Sir  Benjamin  Baker  has  to  say  about  the  **  alarming  " 
business  in  question,  his  remarks  l>eing  based  upon 
a  recent  inspection :  **  I  found  that  the  masonry 
protecting  the  bed  of  the  river  was  standing  the  strain 
well.  WTiere  the  rocky  river  be*l  was  not  so  pro- 
tected the  water  liad  torn  many  holes— in  some  casas 
24  ft,  deep-  These  do  not  at  present  affect  the  dam, 
for  they  are  40  or  50  ft.  away  from  it.  In  the  course 
of  a  few  years  they  might  extend  closer  to  the  base 
of  the  dam,  were  the  masonr>^  protection  not  com- 
pleted. With  this  mischief  caused  by  the  present 
head  of  water,  it  would  obviously  be  folly  to  raise 
the  dam  at  once,  and  thus  increase  the  force  of  the 
water  by  raising  tts  level.  This  factor  alone  post- 
pones any  consideration  of  the  raising  of  the  dam 
lor  two  years.  As  to  the  '  new  lheor\'^'  of  the  stresses 
to  which  mason rj'  dams  are  subjected,  advanced  by 
Profejisor  Karl  Pearson,  it  is  not  so  much  a  discovery 
as  a  development.  Professor  Pearson  would  apply 
it  to  all  masonry  dams,  but  I  am  not  prepared  to  go 
so  far  as  that  at  present,  but  we  are  both  working  at  it, 
Tlie  two  years'  breathing  space  given  us  by  the  present 
necessaTTr'  work  will  enable  scientific  men  to  make  up 
their  inimls  as  to  its  application  to  the  Assouan  Dam. 

New  Docks  for  Antwerp. 

Great  activity  is  being  displayed  over  the  new 
docks  (Dassins  Intercalaires).  which  are  at  present 
in  course  of  construction  at  Antwerp,  and  which  are 


to  t?e  open  and  ready  for  tra^  by  May.  1907,  These 
docks  will  cover  an  ar^a  of  553,501  square  yards* 
and  will  be  by  far  the  largest  docks  in  Anlwerpw 
They  are  to  be  constructed  at  a  cost  oC  ^500,000,  and 
will  have  access  to  the  river  by  means  of  the  Lefebvre 
Dock,  the  entrance  lock  being  55  yards  in  width; 
The  dock  is  to  be  made  in  two  divisions,  each  of  which 
will  be  rectangular  m  form,  the  two  converging  to- 
gether at  the  entrance  into  a  neck  9«  yards  wide. 
In  the  construction  of  this  dock  part  of  the  existing 
chain  of  fortifications  which  encircle  the  town  of 
Antwerp  will  have  to  be  demolished,  and  re-erected 
at  some  distance.  An  additional  area  of  jig  acres 
will  thus  be  enclosed  within  the  walls  of  the  tow*n. 
These  docks  will  have  a  depth  of  water  of  30  iect, 
and  are  to  be  so  constructed  that,  should  it  be  deemed 
necessar>%  the  bed  of  the  dock  can  be  deepened  by 
^  feet.  The  work  of  construction,  which  was  put 
up  to  public  tender,  is  being  c^uned  Out  by  an  Antwer^i 
firm.  The  top  of  the  quay  wuU  in  all  these  docks 
is  II  ft.  10  in.  above  the  normal  water  level  It  is 
interesting?  to  note,  from  the  consular  report  from 
which  the  above  is  taken,  that  Antwerp  shows  every 
sign  of  maintaining  her  position  as  the  third  largest 
port. 

Dover  Harbour. 

Since  my  labt  notes  the  eastern  and  western  break- 
waters of  the  Admiralty  Harbour  at  Dover,  have  been 
completed  within  three  days  of  each  other.  The  works 
have  been  in  progress  for  the  past  five  years,  and 
details,  wuth  illustrations*  appeared  in  Page's 
Magazjx£  lor  February.  1904,  The  breakwaters  enclose 
a  width  of  about  one  and  a  half  mile,  comprising 
over  6cx>  acres  of  anchorage.  The  southern  br«ak 
water,  4,300  ft,  long,  which  b  rapidly  progressing 
will  complete  this  great  national  undertaking. 
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A  COURSE  of  lectures  is  being  delivered  before 
the  Colonial  section  of  the  Society  of  Arts. 
The  first  lecture  was  by  Mr.  C.  F.  Just  on  the  "  Dominion 
of  Canada."  The  following  is  an  abstract  of  the 
.engineering  portions  of  the  lecture  : — 

Canada's  iron  industry  is  represented  by  eighteen 
blast  furnaces  and  several  steelmaking  plants,  located 
at  nine  different  points  in  Nova  Scotia,  Quebec,  and 
Ontario.  Of  the  importance  of  the  hundred  and  one 
subsidiary  indu3tries  dependent  on  iron  and  steel, 
the  census  returns  furnish  conclusive  evidence.  Of 
these  the  engineering  industry  is  notable  for  its  growth 
daring  the  last  five  years,  and  for  its  ability  now  to 
undertake  large  and  complicated  work.  Many  new 
establishments  are  also  under  construction  in  most 
of  the  chief  centres. 

The  iron  and  steel  enterprises  in  Ontario  at  the 
Sanlt  Ste.  Marie  and  in  Nova  Scotia,  at  Sydney,  were 
initiated,  and  are  still  largely  supported  by  American 
capital  The  Steel  Trust  of  the  United  States  is  known 
to  have  made  large  purchases  of  mineral  lands,  and 
has  arranged  to  put  up  an  immense  plant  at  Port 
Colbome,  Lake  Erie,  to  employ  3,000  hands.  Another 
American  enterprise  is  the  Canadian  Steel  and  Coal 
Company,  'vvith  a  capital  of  6,000.000  dols.,  possessing 
large  properties  in  iron  ore  and  coal  lands*  Similar 
support  is  also  being  given  to  copper  mining,  and 
to  developing  oil  u-ells.  asbestos,  mica,  and  nickel 
deposits,  and  to  reduction  works  and  other  metai- 
hiTgical  processes. 

It  is  no  secret  that  much  of  this  recent  American 
enterprise  in  Canada  is  directly  due  to  the  British 
preference  poUcy.  Americans  fear  this  policy,  if 
pressed  and  dev^eloped.  will  result  in  the  loss  to  them 
of  much  of  their  trade  with  the  British  Empire,  and 
that  Canada,  with  like  resources,  possesses  exceptional 
opportunities  for  taking  the  place  of  the  United  States. 
**  Forewarned  is  forearmed."  and  so  during  the  last 
few  years  a  systematic  transfer  of  American  mann-* 
facturing  to   Canada  has  taken  place  for    the   doable 


event — i.e.,  Canada's  home  and  foreign  markets.  Lead- 
ing American  firms  of  agricultural  machinery  have 
united  to  put  up  jcontly  wcx'ks  emplo3ang  thousands 
of  hands  at  Hamilton,  Brantford,  Stratford,  and 
Toronto  for  the  home  and  export  trade;  sewing 
machine  factories  in  Quebec ;  locomotive,  roflSng- 
stock  and  bridge-building  works  at  Montreal  and 
Toronto ;  general  engineering  works  for  the  manufac- 
ture of  machinery  of  all  kinds. 

American    capital    also  is    larg^  invested  in    tbe 
new  Canadian  power  works  at  Niagara,  Shawinigan. 
the  "  Soo."  Fort  William,  and  at  other  points. 
TNK    COAL    AMD    IKON    IMDUrnrV. 

The  determining  ^Mrtor  in  a  nation's  position  in 
the  world  is  held  to  depend  ultimately  apcn  the  posses- 
sion of  coal  and  iron.  In  these  essentia]^  to  a  coontzy's 
wel^re,  and  its  industrial  potentialities,  Canada  is 
richly  sapphed.  It  is  doubtful  also  whether  there 
is  any  other  country  richer  in  goid  and  silver,  in  lead, 
copper,  and  nickel,  and  in  the  other  principal  metalEc 
and  non-metallic  minerals,  the  fuller  devekifanent  of 
which  must  shortly  conmiand  the  attention  of  capitaL 
The  present  ascertained  coal  areas  of  the  Dominion 
are  estimated  at  97,200  square  mUes. 

The  iron  ores  of  the  Dominion  are  unquestianably 
of  great  extent  and  importance.  In  Nova  Scotia 
iron  ore  is  found  in  workable  amounts  in  most  of  thfe 
counties ;  for  all  practical  purposes,  however,  tbe 
enormous  ore  reserves  of  Newfoundland — still  politi- 
cally outside  the  Dominion — must  be  Indoded  among 
Canadian  sources  of  supply.  The  most  notable  are 
the  hematite  deposits  on  Bell  Island,  estimated  to 
contain  35,000,000  tons,  the  piupeity  of  Nora  Sootia 
ironmasters.  In  Quebec  extensive  deposits  of  mag- 
netic iron-sand  exist  on  the  north  shore  of  the  St. 
Lawrence  river,  wiiere  it  is  estimated  that  many  miBioos 
of  tons  of  ore  containing  a  high  percentage  of 
and  practically  free  from  phoqihoms  and 
could  be  obtained  by  a  good  process  of  < 
With  regard  to  Ontario,  it  is  doabtfol  wheihei  m  any 
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part  of  America  so  great  ao  extent  exists  of  rocks 
favourable   for   the  occurrence  of  ore  dcpoeitias  in' 

Ontario Already    a    number    of     mines 

have  been  located  both  of  hematite  and  of  magnetite, 
and  it  need  not  be  surprising  if  within  the  next  five 
or  six  years  mines  are  developed  in  northern  and 
north-western  Ontario.  Indications  as  tested  by  the 
diamond  drill,  go  far  to  establish  the  fact  that  the 
great  iron  ranges  to  the  south  and  west  of  Lake  Superior, 
whence  the  United  States  iron  industry  derives  to-day 
70  per  cent,  of  its  raw  material,  extend  across  into 
Canada. 

STBBL    MAKING    PLANT    BQUIPMBNT. 

In  British  Columbia,  ore  deposits  of  high  quality 
are  known  to  exist,  and  have  been  located  in  large 
bodies  within  easy  reach  of  ocean  transportation. 
Considerable  quantities  of  these  ores  are  already  bemg 
exported  to  the  iron  industry  of  the  United  States 
on  the  Pacific  Coast  in  competition  ^^'ith  native  ores, 
despite  the  tariff  of  4^  cents,  (is.  8d.)  a  ton  to  which 
such  importations  are  subject. 

To-day  there  is  a  capital  of  40,000.000  dols.  invested 
in  Canadian  iron  and  steel  works,  and  in  the  iron 
mines  of  the  countr\'.  Successive  Canadian  adminis- 
trations, convinced  of  the  necessity  of  the  industry 
to  the  national  growth,  have  given  additional  en- 
couragement in  the  form  of  bounties  on  the  production 
of  pig-iron  and  steel  billets.  The  industry  has  now 
reached  an  advanced  point  in  its  formative  stage,  and 
may  at  any  time  assume  the  ultimate  form  of  a  great 
industry. 

The  present  equipment  of  the  Dominion  consists  of 
four  coke  and  six  charcoal  smelting  plants,  with  a  total 
capacity  of  1,000.000  tons  of  pig-iron  per  year,  and 
of  five  large  steel-making  plants,  capable  of  producing 
500.000  tons  of  steel  annually.  The  works  are  at 
Sydney,  New  Glasgow.  Londonderry  in  Nova  Scotia. 
Radnor  in  Quebec,  and  at  Deseronto  Hamilton,  Mid- 
land, Collingwood,  and  Sault  Ste.  Marie  in  Ontario. 
Certain  of  these  plants  have  had  their  \'icissitudes, 
but  all  are  now  successfully  adjusting  their  output 
to  local  needs.  The  annual  consumption  of  iron  and 
steel  in  Canada  is  estimated  to-day  at  850,000  tons, 
with  every  prospect  of  a  rapid  mcrease.  Local  pro- 
duction at  present  is  equal  to  about  one-third  of  the 
actual  capacity  of  the  works  referred  to,  the  balance 
of  Canada's  total  requirements  being  imported,  as  to 
'  70  per  cent,  from  the  United  States,  and  as  to  30  per 
cent,  from  the  United  Kingdom. 

The  decision  of  the  Government  in  1904  to  put 
a  protective  duty  on  steel  rails— hitherto  on  the  free 
list— must  lead  eventually  to  the  production  within 
the  Dominion  of  the  greater  part  of  its  rail-require- 


ments. These  requirements,  for  the  present  mileage — 
20,000  miles— ace  estinlaied  at  2CX>,ooo  tons  annually, 
and  with  the  new  extensions  in  progress  and  planned, 
must  increase  rapidly.  The  only  rail-mill  in  operation 
at  present  is  at  the  Canadian  "  Soo,"  with  a  capacity 
of  500  tons  a  day  ;  a  second  mill  of  i  ,000  tons  capacity 
will  be  completed  in  July  next  at  Sydney  in  Cape 
Breton  on  tide  water,  where  the  largest  and  most 
ambitious  Canadian  iron  and  steel  plant  is  situatiKi. 
At  this  point  the  conditions  of  cheap  production  are 
admitted  to  be  unequalled  on  the  North  American 
continent,  perhaps  in  the  world. 

LOWBR   COST   or   RAW   MATSRIALS. 

Sydney's  advantage  over  Pittsburg,  U.S.A.,  lies 
in  the  lower  cost  of  assembling  the  raw  materials 
for  producing  a  ton  of  pig-iron.  Again,  for  the  export 
trade  Sydney  has  an  advantage  over  Pittsburg  of 
460  miles  land-carriage  to  the  sea-board,  and  of  about 
1,000  miles  of  ocean -carriage  so  far  as  the  European 
market  is  concerned.  These  conditions  should  always 
prove  a  great  factor  in  securing  for  Nova  Scotia  a  pre 
eminence  in  the  production  of  iron  and  steel.  The 
principal  centres  of  consumption  in  Canada  are  in 
Ontario,  and  in  this  province  the  remaining  iron  and 
steel  plants  of  the  country  are  to  be  found,  one  of 
the  first  magnitude  being,  as  stated,  at  Sault  Ste. 
Marie.  All  these  plants  he  at,  or  near,  lake  naviga- 
tion ;  they  are  designed  to  meet  local  requirements 
and  the  demands  that  may  arise  from  new  industries 
such  as  the  construction  of  lake-shipping,  which  is 
now  of  immediate  importance  in  view  of  the  enormous 
tonnage  which  Western  Canada  is  providing  for  trans- 
portation in  Canadian  l)ottoms  to  Canadian  lake  and 
ocean  ix>rts. 

The  day  of  the  iron  industry  in  British  Columbia 
is  not  yet.  However,  the  character  of  the  develop- 
ment that  hes  before  that  province  on  the  Pacific 
Ocean,  its  growing  shipping  interests,  the  exceptionally 
rich  local  iron  and  coal  deposits,  and  the  distance  from 
the  iron  industry'  of  Eastern  Canada  all  suggest  the 
probability  of  early  action  being  taken. 

Probably  Canada's  greatest  industrial  asset  and  the 
best  guarantee  of  her  industrial  future  lies  in  her 
unequalled  water-power  scattered  by  the  prodigal 
hand  of  nature  throughout  her  vast  territory.  The 
future  industrial  development  of  Canada  will  undoub- 
tedly be  closely  associated  with  the  utilisation  of  her 
water  falls.  It  is  chiefly,  however,  in  connection  with 
electro-chemical  works  that  Canada  may  look  imme- 
diately for  the  greatest  return  from  water-power. 

These  possibilities  flowing  from  the  use  of  water- 
power  are  not  merely  in  the  air,  but  are  now  being 
realised  in  Canada  on  a  large  scale. 
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TECHNICAL  SOCIETY  NOTES. 


O  EFERENCE  was  made  in  the  last  issue  of 
Page's  Weekly  to  the  opinion  expressed 
in  the  official  abstract  of  Lord  Brassey's  paper. 
**  Shipbuilding  for  the  Navy,"  that  the  discus- 
sions which  take  place  from  time  to  time  under 
the  auspices  of  the  Institution  of  Civil  Engineers 
were  valuable  for  the  guidance  of  public  opinion. 
It  was  pointed  out  that  it  was  not  easy  to  see 
how  public  opinion  was  to  be  guided  by  dis- 
cussions from  which  pressmen  are  rigorously 
excluded.  There  was  the  more  point  in  this 
criticism,  because  although  it  is  pretty  common 
knowledge  that  Sir  William  White  made  a  long 
and  important  contribution  to  the  debate 
on  Lord  Brassey's  paper  at  that  adjourned 
meeting,  not  even  the  usual  brief  abstract  of 
the  proceedings  has  been  issued  to  the  press. 
Sir  William  White's  opinions  on  a  matter  of 
important  public  policy,  and  on  which  he  speaks 
•with  particular  authority,  will  therefore  be 
enshrined  in  the  archives  of  the  Institution  of 
Civil  Engineers  until  the  next  volume  of  the 
Transactions  makes  its  usual  belated  appear- 
ance, when  what  should  be  news  has  merged 
nto  the  domain  of  history. 


The  discussion  at  the  Institution  of  Electrical 
Engineers  on  the  papers  of  Mr.  Rayner  and 
Mr.  Goldschmidt  was  lively  and  at  times  even 
amusing.  It  fell  to  Professor  S.  P.  Thompson  to 
open  the  discussion.  He  said  that  the  former 
paper  *'  On  the  effect  of  heat  on  the  electrical 
and  mechanical  properties  of  dielectrics," 
dealing  with  the  results  of  experiments  at  the 
National  Physical  Laboratory  was  a  most 
important  piece  of  work,  and  that  all  those 
whose  business  it  was  to  calculate  the  duties 
that  could  be  got  out  of  electrical  machinery, 
would  appreciate  what  had  been  done,  and 
appreciate  it  more  and  more  as  time  went  on. 


It  was  a  veritable  storehouse  of  facts,  and  as  it 
was  the  first  unportant  communication  which 
the  National  Physical  Laboratory  had  made 
to  the  Journal  of  the  Institution,  they  would 
look  forward  with  pleasurable  anticipation  to 
futiu-e  papers  from  the  same  source. 


Professor  Thompson  then  turned  to  Mr. 
Goldschmidt,  and  after  expressing  his  admiration 
for  his  paper  on  the  **  Temperature  Distribution 
in  the  Interior  of  Field  Coils,"  proceeded  to 
criticise  it  piecemeal,  a  process  which  can 
scarcely  have  been  so  entirely  appreciated  by 
the  author  who  was  sitting  beside  him  as  it 
seemed  to  be  by  the  meeting  generally. 
Happily  there  appeared  to  be  nothing  wrong 
with  the  author's  general  conclusions ;  he 
merely  seemed  to  have  arrived  at  them  by 
processes  which  do  not  entirely  commend 
themselves  to  the  purely  scientific  mind,  and 
indeed,  the  learned  Professor  hinted  that  in 
the  effort  to  avoid  mathematics,  the  author 
had  adopted  a  method  of  reasoning  which 
was  even  more  difficult  to  follow.  On  all 
these  little  matters  Professor  Thompson  pro- 
ceeded to  put  the  author  right,  and  as  Mr.  Gold- 
schmidt subsequently  expressed  his  thanks 
he  clearly  took  the  criticism  in  the  kindly 
spirit  in  which  it  was  intended.  Mr.  Gold- 
.schmidt  pointed  out,  however,  that  he  had 
deliberately  adopted  approximate  rather  than 
mathematical  methods  in  order  to  render  the 
application  of  tests  more  easy  in  workshop 
practice,  and  on  the  more  purely  theoretical 
side  he  promises  another  paper.  Other  speakers 
expressed  their  keen  appreciation  of  Mr.  Gold- 
schmidt's  paper.  Mr.  Goldschmidt  himself  had 
some  observations  to  make  on  Mr.  Rayner's 
paper,  which  completed  the  chain  of  criticism. 
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The  general  opdnioa  eo^fXFessed  with  regard 
to  Mr.  Rayner's  paper  was  that  it  waa  likely 
to  prove  veiry  vali^ikhle.  Mr.  Hahart  said 
the  inves.tigatio^  would  be  of  coasideflmbte 
service  to  designers  and  that  the  importasce  of 
the  subject  treated  by  Ik.  Glazebrook  and 
Mr.  Rayner  could  hardly  be  over-estimated. 
He  suggested  that  the  experiments  might  be 
carried  further  with  a  view  to  elucidating  other 
points  of  interest.  Mr.  Berry  found  so  much 
that  was  beautiful  in  the  paper  that  he  had  had  to 
make  a  search  for  the  merely  useful.  |ie 
noted  that  Mr.  Rayner  recognised  the  limits 
of  laboratory  tests,  and  he  would  point  out 
that  while  the  work  had  been  done  extremely 
well  some  of  the  tables  might  prove   utterly 


Busleadipigif  not  read  with  very  great  disctatiinu 
Mf«  Rayner,  in  hi&  i^y.  inststied  mpon  the 
fact  that  as  f ar  «s  possible  the  tests  had  been 
carried  out  under  ordinary  commercial  coii^ 
ditions.  There  is  a  tendency  oi^  knows  tQ 
make  light  of  laboratory  experiments.  This  is 
a  mistaken  attitude.  They  have  a  very 
definite  value  and  if  correctly  appraised  are 
an  admirable  guide  to  the  solution  of  problems 
which  arise  in  commercial  working.  And  while 
Mr.  Rajmer's  tests  come  within  the  categofy 
of  laboratory  experiments,  they  approximate 
far  more  closely  than  is  usually  the  case  to 
the  conditions  met  with  in  practice.  The 
experiments  themselves  are  referred  to»  and  the 
results  tabulated,  in  another  part  of  this  issue. 


LONDON  ELECTRIC  POWER   BILL. 


'T^HE  most  important  of  the  nine  electric 
power  bills  proposing  to  supply  elec- 
tricity in  the  London  district  is  that  of  the 
Administrative  County  of  London  and  District 
Electric  Power  Company,  some  particulars  of 
which  have  already  appeared  in  Page's  Weekly. 
Briefly,  the  object  of  the  promoters  is  to  es- 
tablish three  generating  stations  on  the  banks 
of  the  Thames  and  to  supply  electrical  energy 
to  all  the  existing  electric  supply  companies 
^d  local  authorities,  and  to  other  persons 
reqiiiring  supply  for  power  purposes.  At  the 
presei^t  time  there  are  within  the  proposed 
working  area  of  the  Administrative  County  of 
London  Company  thirty  local  authorities  and 
twenty-one  companies  supplying  energy  from 
sixty-two  generating  stations,  and  it  is  argued 
on  behalf  of  the  bill  that  by  concentrating 
the  plant  in  large  stations  the  price  of  energy 
can  be  so  reduced  that  large  manufacturers 
will  find  it  to  their  advantage  to  make  use  of  it. 
It  is  pointed  out  that  in  the  industrial  area  of 
the    new    company    there    is    manufacturing 


machinery  amounting  to  450,000  h.p.,  of  which 
only  about  4  per  cent,  is  supplied  by  existing 
authonties.  The  present  generating  stations 
have  been  designed,  it  is  said,for  the  main  purpose 
of  carrying  on  a  lighting  business,  and  in  fact 
the  lighting  business  of  the  present  authorities 
is  put  down  at  90  per  cent,  of  the  total.  The 
part  of  the  bill  on  which  attention  has  been 
focussed  is  that  relating  to  prices  to  be  charged. 
The  maximum  is  not  to  exceed  ijd.  per  imit, 
and  the  moderate  consumer  of  current  for 
power  purposes  would,  it  is  claimed,  be  supplied 
at  about  o*865d.  per  unit,  a  rate  which  no 
London  Company  has  ever  offered  in  an  in- 
dustrial area  before. 

The  existing  companies  are  naturally  opposed 
to  this  scheme,  and  it  is  alleged  that  the  pro- 
posed competition  is  manifestly  imfair.  These 
companies  have  played  the  part  of  pioneers 
in  London^  with  the  result  that  the  dividends 
received  by  shareholders  average  no  more  than 
4  per  cent.,  and  they  naturally  resent  a  new 
concern    stepping    in    when    the    outlook   is 
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improving  to  reap  th^  financiai  benefit  of  tfaeir 
past  efforts.  litbepromotegsof  thenewschenntf 
succeed  m  tbeir  object  it  is  held  that  it  would 
mean  the  creation  of  a  huge  trust  with  a 
mcmopoly  of  the  ekctncal  sap{%  for  London 
in  its  hands,  a  condition  of  affairs  which  would 
not  be  to  the  ultimate  benefit  of  the  consumer. 
Broadly  speaking,  the  existing  ccxnpanies  say 
that  if  Parliament  is  prepared  to  give  the  sort 
of  powers  asked  for,  they  should  be  given  to 
the  existing  companies.  On  the  subject  of 
the  multipbcity  of  stations,  it  may  be  pointed 
out  that  the  present  companies  are  (tebarred 
by  the  terms  of  their  provisional  orders  from 
intercommunicating  their  stations,  and  thus 
cannot  enjoy  the  benefits  of  concentration. 
The  result  is  that  each  supply  company  and 
local  authority  has  to  keep  its  own  stock  of 
spare  plant  instead  of  being  able  to  keep 
**  spares  "  for  the  whole  ef  London,  as  would 
be  the  case  if  the  generating  stations  were  inter- 
connected. Why  a  system  of  interconnection 
should  be  outside  their  powers  it  is  a  little 
difl&cult  to  conjecture,  but  possibly  the  fear 
that  jointly  interested  companies  might  become 
too  powerful  led  to  this  proviso  being  insisted 
upon,  as  it  is  obviously  easier  for  the  local 
authorities  to  deal  with  separate  undertakings 
rather  than  with  companies  which  by  inter- 
communication of  mains  have  to  a  certain 
extent  common  interests  to  defend.  As  a 
matter  of  fact,  a  policy  of  concentration  is 
already  in  process  and  is  c!a  med  to  have  pro- 
duced remarkable  reductions  in  the  cost  of  supply. 
In  the  all  important  question  of  price,  it  is 
argued  that  the  basis  on  which  the  new  com- 
pany is  fixing  its  maximimi  price,  is  to  a 
certain  extent  fallacious,  being  surrounded  by 
reservations  calculated  to  make  it  ineffe  tive. 
The  question  of  local  conditions  has  also 
been  raised,  and  doubts  expressed  if  current 
could  be  supplied  at  a  profit^ in  London 
on    the    same    terms    as    in    the    Newcastle 


district.  In  this  ccnmectioii  there  are  several 
oonsideratioiis  which  are  at  once  suggested. 
On  the  snbfect  of  the  aDegatkm  that  the  eadstiag 
companies  have  not  encouraged  power  cos- 
tomcfs,  it  may  be  mentioned  that  one  exists^ 
company  alone  is  supplying  something  in  tiie 
niei^bourhood  of  20,000  h.p.,  and  supplyinK 
that  power  for  all  sorts  of  industrial  purposes. 
It  is  {MTobably  true  that  the  actual  cost  <rf 
generating  this  power  is  some  fraction  of  a 
penny,  but  to  that  has  to  be  added  interest  on 
capital,  depreciation  of  plant,  and  other  itenos 
which  make  it  impossible  to  supply  the  current 
to  consumers  at  the  minimimi  price  suggested 
in  the  new  company's  bill.  The  S3r5teni  in 
vogue  by  existing  companies  is  to  charge  a 
certain  maximum  price  for  power,  and  to  give 
a  progressive  discount  according  to  the  number 
of  hours  used.  It  is  recognised,  indeed,  that 
the  power  business  is  likely  to  prove  one  of 
the  best  assets  of  the  existing  companies,  and 
if  this  new  company  were  allowed  to  come  into 
operation,  and  secure  power  customers  in  the 
existing  areas,  it  would  probably  mean  that 
the  prices  for  lighting  would  have  to  be  raised, 
as  the  demand  for  power  is  mainly  at  low 
lighting  load.  The  existing  companies  are, 
it  is  asserted,  supplying  current  for  power  at 
very  cheap  rates. 

With  reference  to  the  advantages  of  stations 
of  large  capacity,  some  of  the  existing  stations 
run  up  to  20,000  to  30,000  h.p.,  and  it  is  a  moot 
question  whether  that  power  does  not  realise  all 
the  economy  to  be  obtained  by  a  poUcy  of 
concentration.  This  applies  particularly  in 
the  London  district. 

It  is  suggested  that  a  preferable  scheme 
to  that  now  proposed  would  be  for  the  County 
Coimcil,  local  authorities,  and  the  existing 
companies  to  promote  a  bill  asking  for  powers 
to  interconnect  the  whole  of  their  stations, 
which  should  give  all  the  advantages  claimed 
for  the  new  scheme. 
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CONTRACTS   OPEN. 

Last  Day. 
Neivport  (MonO«— Construction  of  main 
outfall  and  branch  sewers  for  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
offices  of  Mr.  Baldwin-Latham,  Pafliament 
Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Gea  Chatterton,  6,  The  Sanctuary,  \\  est- 
minster,  S.W. ;  or  Mr.  T.  S.  Edwards, 
Clerk  to  the  Board,  Newport  (Mon.)  April  1 

Riahworth  (YopK«.)--Construction  of  a 
concrete  service  tank  (56,000  gallons),  on 
Rish worth  Moor,  including  wood  and 
slate  roof,  for  the  Rishworth  Urban  Dis- 
trict Council  Waterworks.  Messrs.  Rich- 
ard Horsfall  and  Son,  surveyors  and 
architects,  22a,  Commercial  Street,  Halifax    April   i 

Aberdeen. — Erection  of  new  bridge  of 
steel  girders  and  masonry,  for  the  Alford 
and  Huntley  District  Committee.  Mr. 
James  Barron,  Central  Chambers,  216, 
Union-street,  Aberdeen April    3 

Birmingham. — Supply,  delivery,  and  erec- 
tion of  200  electric  tramway  cars  for  the 
Tramways  Committee.  Mr.  Alfred  Baker, 
general  manager,  254A,Corporation  Street, 
Birmingham April  4 

Rochdale. — Supply  and  delivery  at  their 
gasworks  of  two  Lancashire  steam  boilers 
30  ft.  long  by  8  ft.  diameter,  t  >  work  at  a 
pressure  of  150  lb.  per  square  inch,  for  the 
Gas  and  Electricity  Cooiixiittoe.  Mr. 
T.  Banbury  Ball,  Gasworks,  Rochdale   ...      April  5 

Olton  and  Bordesley.— Widening  of  a 
portion  of  the  line  between  Olton  and 
Bordesley,  about  2\  miles  in  length,  for 
the  Great  Western  Railway  Company. 
Engineer,  Paddington  Station      April  11 

Bantry  (Ireland).— E.xecution  of  works 
for  carrying  out  the  scheme  for  providing 
an  additional  supply  of  water  for  the  town 
of  Bantry,  for  the  Rural  District  Council, 
according  to  plans  and  specification 
deposited  for  inspection  in  the  Board  room 
of  the  Council.  Mr.  Richard  Croly,  clerk, 
Board  Room,  Bantry  April  11 

Batley. — The  following  works  in  connection 
with  the  extension  of  the  tramways  in 
Bradford  Road,  for  the  Corporation  : 
tContract  No.  14)  permanent-way  con- 
struction and  paving;  (15)  overhead 
equipment,  steel  poles,  etc. ;  (16)  feeder 
cables,  conduits,  and  accessories.  Messrs. 
Lacey  Sillar  and  Leigh,  2,  Queen  Anne's 
Gate,  Westminster,  S.W April  17 

Glaagoiv.— Electric  power  generating  and 
lighting  plant  for  Clydebank  Dock,  for  the 
Trustees  of  the  Clyde  Navigation.  Mr. 
T.  R.  Mackenzie,  general  manager  and 
secretary,  16,  Robertson  Street,  Glasgow, 
or  from  Mr.  Geo.  H.  Baxter,  mechanical 
engineer         April  17 


Last  Daj. 

New  South  Walea.- Tenders  will  be  re- 
ceived at  the  office  of  the  Secretary  for 
Public  Works,  Sydney,  Australia,  up  to 
2  o'clock  p.m.  on  Friday,  September  ist, 
i905»  for  the  manufacture,  supply  and 
delivery  in  the  State  of  New  South  Wales 
of  all  iron  and  steel  required  by  the 
Government.  Full  particulars  may  be 
obtained  from  the  Agent-General's  office, 
9,  Victoria  Street,  London,  S.W.  ...    Sep.  I. 

Aberdeen.— Supply  of  one  surface  con- 
denser, with  air  pump,  oil  separator,  etc., 
for  the  Electricity  Department.  Mr. 
J.  Alex.  Bell,  city  electrical  engineer, 
Corporation  Electricity  Works,  Millburn 


Street,  Aberdeen 


April  19 


Merthyr  Tydfil. —Construction  o^  certain 
waterworks,  consisting  of  an  aqueduct  . 
from  the  existing  Neuadd  resorvoirs  in  the 
Taff  Fechan  Valley,  and  extending  for  a 
distance  of  about  J 6  miles  towards  the 
southern  boundary  of  the  district,  for  the 
Merthyr  Tydfil  Urban  District  Council. 
Mr.  Geo.  F.  Deacon,  15,  Great  George 
Street,  Westminster,  S.W.  April  19 

Manchester.  —  Construction  of  a  new 
curve  and  the  widening  ol  a  portion  of 
their  main  line  at  Throstle  Nest, 
Manchester,  for  the  Cheshire  Lines  Com- 
mittee. Mr.  Harry  Blundell,  engineer  to 
Cheshire  Lines  Committee,  Central  Station 
Liverpool       April  27 

Biahop'a  Stortford.— Carrying  out  of  the 

following  works  at  their  sewage  pumping 
station,  for  the  Bishop's  Stortford  Urban 
District  Council  :  (Contract  No.  i)  For 
supplying  and  fixing  two  Lancashire 
boilers,  18  ft.  long  J)y6ft  bin.  diameter; 
(2)  for  supplying  and  fixing  steam 
pumping  engine  and  pumps.  Mr. 
Thos.  Swathebridge,  7,  North  Street, 
Bishop's  Stortford May  8 

COMING   CONTRACTS. 

Burnley.— The  Electricity  Committee  has  decided  to 
purchase  more  *  plant,  which  will  comprise  a 
500  k.w.  generator,  boiler  and  condensing  plant. 

Barnaley.— A  loan  of  ^4,403,  for  extensions  at  the 
electric  lighting  works  has  been  applied  for  by 
the  T.C. 

London  County  Council— At  the  last  meeting) 
the  Council  approved  an  expenditure  of  ^£50,000  in 
connection  with  the  purchase  of  the  undertaking  of 
the  Woolwich  and  South-East  London  Tram- 
ways Co. 

AcKivorth.— An  inquiry  has  been  held  by  the  Light 
Railway  Commissioners  into  the  Ackworth  and 
North  Lindsey  light  railway  scheme.  The  total 
mileage  proposed  is  53,  and  the  cost  is  estimated  at 
^580,000. 
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Wantage.— The  Council  have  adopted  a  report  recom- 
mending the  construction  ot  new  sewage  works  oo 
a  site  where  sufficient  fall  could  be  obtained  ,to 
permit  the  construction  of  a  percolating  filter  or 
double-contact  beds. 

Holyhead.— The  construction  of  a  landing-pier  for 
passengers  in  the  new  harbour  is  deferred,  pending 
the  settlement  of  financial  questions  which  have 
arisen. 

Fleat^irood.-  -A  start  has  been  made  with  the  sewage 
scheme,  which  is  estimated  to  cost  ;f  60,000. 

Weetem  Valley  a  Sewerage  Board  —  The 
Board  is  issuing  a  loan  of  £250,000  for  new  works. 

WarwicK.—  An  inquiry  has  been  held  into  an  applica- 
tion by  the  Town  Council  for  leave  to  borrow 
;gi  1,500  for  waterworks. 

Wlabech.— An  application  for  sanction  to  borrow 
/25,ooo  for  electric  lighting  purposes  is  under 
consideration. 

CONTRACTS   CLOSED. 

Glasgow.— The  steel  Company  of  Scotland,  Ltd.,  has 
placed  a  contract  with  Mr,  P.  J.  Mitchell,  of  London, 
for  a  complete  installation  of  Rateau  patent  exhaust 
accumulator  regenerators,  together  with  necessary 
turbo-generating  plant,  condensers,  cooling  tower, 
etc.  The  plant  will  eventually,  when  the  second 
unit  is  installed,  provide  the  works  with  1,300  e.h.p., 
without  any  increase  on  the  present  fuel  costs. 

Aberdeen. — The  Lighting  Committee  has  recom- 
mended that  the  tender  of  Bruce  Peebles  and  Co. 
be  accepted  for  a  420  k.w.  generator. 

8tocKport.— The  Tramways  Committee  have  accepted 
the  tender  of  Messrs.  J.  and  W.  S.  Briscoe,  Long- 
shut-lane,  Stockport,  amounting  to  ;f  10,326  12s.  5d., 
for  the  construction  of  the  roadway  in  connection 
with  the  Hazel-grove  tramways. 

Manchester. — John  Collier  and  Co.,  of  Manchet>ter, 
have  recently  secured  an  order  from  the  Manchester 
Ship  Canal  Company  for  switchboards,  feeders 
(over  20  miles  lead  and  paper-covered  cables  in 
earthenware  ducts)  for  power  and  lighting,  required 
at  their  new  dock  in  course^of  construction. 

Admiralty.— Sir  W.  G.  Armstrong,  Whitworth  and 
Company,  Ltd.,  have  recently  secured  the 
Admiralty  contract  for  the  supply  of  all  high-speed 
steel  required  in  the  home  and  colonial  dockyards 
during  the  ne.xt  three  years. 

India. — The  contract  for  a  new  bridjie  over  the  river 
Indus,  at  Khushalgarh,  has  been  placed  by  the 
Secretary  of  State  (or  India  with  the  Tees  Side  Bridge 
and  Engineering  Works,  Ltd.,  of  Middlesbrough  and 
London.  The  bridge,  which  has  a  double  deck, 
carrying  the  railway  on  the  toi»  and  a  roadway 
below,  consists  of  a  cantilever  span  of  471  ft. — the 
slung  portion  being  261  ft.  ^<  in. — and  an  anchor 
span  of  303  ft, 

Batteraea- — The  Borough  Council  have  accepted  the 
tender  of  Babcock  and  Wilcox,  Ltd.,  in  connection 
with  the  extension  plant  now  being  provided  at  the 
central  electric  generating  .station,  at  ;A.'i,8io. 

London.— The  Chain  Belt  Engineering  Company, 
Derby,  has  recently  received  an  order  for  three 
complete  sugar-conveying  plants  to  be  installed  at  a 
large  sugar  refinery  in  the  East  End  of  London. 


8wanaea.— The  Swansea  Harbour  Trust  have  ordered 
three  14-in.  locomotives  from  Andrew  Barclay,  Sons 
and  Co.,  Ltd.,  of  Kilmarnock. 

Plttaburg.— The  Kennicott  Water  SoAener  Company 
informs  us  that  it  has  jost  wAd  to  the  Carnegie  Steel 
Company,  Pittsburg,  Penn.,  the  largest  continuous 
water  softener  that  has  ever  been  erected,  viz.,  of  a 
capacity  of  150,000  gallons  per  hour.  This  machine 
will  be  60  ft.  high  and  50  ft.  m  diameter,  and  the 
water  to  be  treated  is  not  only  quite  hard,  but  is 
full  of  free  sulphuric  acid,  caused  by  the  sludge  of 
the  coke  ovens  and  rolling  mills  being  drained  into 
the  river  at  that  point. 

APPOINTMENTS  VACANT. 

Last  Day. 
London  County  Council.— Two  divi- 
sional inspectors  (at  ;f6oo  per  annum, 
rising  by  annual  increments  of  £2$  to 
;f8oo),  one  possessing  special  qualifica- 
tions in  mathematics  and  science  and  the 
second  in  technology,  including  electrical 
and  mechanical  engineering  ;  albo  an 
inspector  in  wood  and  metal  work  at 
;f 400,  rising  to  jf  500...         April  I 

India  Office.— The  Secretary  of  State  for 
India  is  now  prepared  to  receive  appli- 
cations for  about  thirty-five  appointments 
of  civil  engineers  for  temporary  service 
in  India.  Particulars  from  the  Secretary, 
Judicial  and  Public  Department,  India 
Office,  Whitehall,  S.W — 

Ipa^^ich.  —  The  Ipswich  Dock  Com- 
missioners are  about  to  appoint  a  harbour 
and  dock  master.  Salary,  £275,  and  a 
house  with  office  and  clerk.  Particulars 
from  Mr.  Henry  C.  Casley,  clerk,  Ipswich.     April  8 

APPOINTMENTS   PILLED. 

Rotherham. — Mr.  Edward  Cross  has  been  appointed 
borough  electrical  engineer  and  general  tramways 
manager  at  a  salary  of  ;f  350. 

Salford.— The  Salford  Tramways  Committee  have 
appointed  Mr.  Geo.  \V.  Holford,  manager  of  the 
Corporation  tramways,  in  succession  to  Mr.  E. 
Hatton,  who  is  leaving  for  Newcastle-on-Tyne. 

Croydon.— Mr.  D.  A.  Mason  has  been  appointed 
superintendent  of  the  Electricity  Works. 

Denbigh.  -The  Denbigh  County  Council  has  appointed 
Mr.  Walter  Douglas  Wiles,  who  has  been  attached 
to  the  city  engineer's  office,  Norwich,  for  the  last 
eight  years,  as  county  architect  and  surveyor  at  a 
salary  of  £()So  a  year. 

G.W.R.— Mr.  Alfred  Baldwin  has  been  elected  Chair- 
man of  the  Great  Western  Railway,  in  succession  to 
Earl  Cawdor,  who  has  had  to  resign  owing  to  his 
appointment  as  First  Lord  of  the  Admiralty,  in  place 
of  Ix)rd  Sel borne.  Mr.  Baldwin  is  the  son  of 
Mr.  George  Baldwin,  ironfounder,  of  Stourport,  and 
Chairman  of  the  well-known  firm  of  Baldwins, 
Ltd. 

Ne^^port — The  Works  and  General  Purposes  Com- 
mittee of  the  Newport  Corporation  recommend  the 
appointment  of  Mr.  A.  G.  Dovey,  now  in  the 
engineer's  department  of  the  Corporation,  as  deputy 
borough  engineer. 
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Share   Lbt  of   Engineering,  Electrical,  Iron  and   Steel, 

and  other  Companies* 


Imn  List  win  ganwally  b«  foand  oorr«o(.  mm  do 
possible  InaoearaelM. 


J  Um«  to  Um«4ts  oceaslon  r«qal»tts.    W«  d«slr«  It  to  b«  oadorstood  tb«t  whllooar 
hoM  ounMlvoo  roopoaolblo  for  any  loss  or  lnoonvonl«noo  that  may  arla«  iawm 


Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:  April  5th.  General  Settlements :  April  18th,  38th,  May  12th.  Bank  Rate,  Match  9th,  1905,  2}  per  cent. 


1.— ENGINEERING,    IRON,    AND    STEEL 
COMPANIES. 


I  ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Contd. 


Preaent 

Amount 

BulMcrllMd. 


11.870 

10,000  ! 
8,210,000 

76,970 
1,500,000  ' 
£100,000  I 

580,000  I 
100.000  I 
20,000  ! 

^50,000  j 

£360,000  I 

150,000 

50,000 

88384 

£500.000 

50,000  , 
£866.600  I 

aoo.ooo 

800,000  ' 
£800,000  I 
1,629,760  ; 

1,860.900  ; 
1,160,000 

600,000  i 
74,000  : 
164,500  i 
282,600 
450,000 
70,000 
£960,000 
100,000 
67  081 
40,889 
75,000 
1,269,594 
£400.000 
200,000 

260.000 
800,000 
4,721  I 

69,754 

20,250 

5.000 

186,748 
26,000 

£250,000 
9,000 

6.000 

126,000 

21.000 

10,000 

£160.000 

16.800 

9.600 

966,000 

344.000 

£1,860.500 

18.000 

250.000 
20,000 
80,000 

408,506 
47,600 
28,001 
85,000 
18,000 
80.000 


I 


6 
1 

6 
100 
100 

1 
1 
5 

1 
Stk 


Last  I 
Dlvl.  I 
dend. 


Paid       Cloalng 
up.         Prices. 


Praaent  • 

Amount  m 

Subscribed.       ^ 


'  Divi- 
'  dend. 


a 


100 

10 

stk 

1 

1 
Btk 

1 

1 
1 

1 
10 

5 

5 

1 

5 
Stk 
10 
10 
10 

1 

1 
Stk 

5 

1 

1 
18 

18 
10 
10 
Stk 
10 

Stk 
10 

10 


10 

Stk 

10 

10 

1 

.    6 

Stk 
5 
1 

10 
5 
1 

10 
5 
1 
5 

10 


6% 

8/- 
2/6 


1% 


l/7i 

?• 

4|% 
2/8g 
6/. 
2/6 


«/- 
4% 
1/- 


I 


HI: 

6d. 
6/- 
2/6 
2/6 
1/6 
2/6 
4% 
7/6 
10/. 

8/- 

12/. 

8/. 
6% 

1% 
6/. 

4i% 
10% 

6% 
8/- 
1/6 

6% 

4% 
7% 
2/6 

^ 

3/6 
4/6 
8/. 
1/6 

T 


Alldays  d  Onions  Pneumatic  Engi-| 

neering.  Ltd | 

Do.    Cam.  Pref.  6  per  cent.    .  .i 

Armstrong  (Sir  W.  Q.),  Whitworth 

and  Co..  Ltd. I 

Do.  4%  Cum.  Pref..        ... 

Do.  4%  l8t  Mort.  Dbs.  Rd. 

Aveling  and  Porter,  Ltd.,  4i%  Reg. 

Mt.  Debt.  Bed i 

Babcook  and  Wilooz,  Ltd.,  Ord.    . . ! 

Do.  „     6%  Cum.  Pref.j 

Baker  (Joseph)  and  Sons,  Ltd..  6%| 

Cum.  Pref 

Baldwins,  Ltd.,  6^%  0am.  Pref.    . . , 

Do.  1st  Mt.  4^%  Deb.  Stk.  Bed. 
Barrow  Hiematite  Steel  Co.,  Ld.,0. 

Do.  do.       Com  2nd.  Pref. 

BaylisB,  Jones  and  BayliM,Ltd.,  6% 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  &  Co.,  Ltd.,  4i% 

Ist  Mt.  Debs.,  Red..Sorip  50<^.  pd 
Bell  Brothers,  Ltd.,  Ci".,  Cum.  PteL 

Do  4'»b  Deb .  S  tOQ  k ,  H«  d 

Beyer.  Peacock  and  Co..  Ltd,,  Ord  J 

Do.  5A%  Ctim  Pref. 

Do.  4|%  Red.  Deb.  Sbocki 

Bolckow.Vaughan  and  &!>,,  !jtd,«0.' 

Nrts.t  1,^29.760 

Do.  Nos.  I,fi3^a01'3,&a0.000 

Brown  (John)  and  Co..  Lim>«Ord.. 
Mns.  l-l,tflO*000 

Do.  Ord..  No8.1.lB0.00t-tJ50,€O0. 

Do.        5%CuTii  Psr.'f 

Cammell.  Laird  A  Co.,  Lta.,  urd. . . 
Do.  6%  Com.  Pref.    . . 

Clayton  &  Shuttleworth,  Ltd.,  Ord. 

Do.      5%  Cam. Pref.     *..        ..i 

Do  4%  Ist  Mort.  Db.  Stk.  Red 
Oonsett  Iron  Co.,  Ltd.,  Ord . .  . . | 
CroBsley,  Bros ,  Ld ,  Ord.  40840/97870| 

Do.       6%  Cum.  Pref. 
Delta  Metal,  Ltd.  Shares 

Dorman,  Long  A  Co.,  Ltd 

Do.    4%  1st  Mort.  Perp.  Deb. Stk. | 
Dunderland  Iron  Ore  Co.,  Ltd.,  6%, 

Cum.  Pref.  and  Participating..! 
Dunlop  (James)  A  Co.,  Ltd.,  Ord.. . 

Do.  6%  Cum.  Pref. 

Bbbw  Vale  Steel,  Iron  &  Coal  Co., 
Ltd.' 

Do.  do.  do.  I 
EUiott's  Metal,  Ltd | 

Do.    Cum.  Pref.  5%       ..        .-i 

Do.    Deb.  4%        I 

Fairfield  Shipbuilding  &  Engng.Co., 
Lid.,  6%  Cum.  Pref. 

Do.  4«%  Mort.  Deb.  Stk  Hed. 
Fleming  A  Ferguson,  Ltd.  Ord.  Nos. 

1/9000 

Do.  5%  Cum.  Pref.  Nos.  9001^5000 
Fraser  &  Chalmers,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref. 

Galloways.   Ltd..  5%    Cum.  Pref. 

18001/28000 

Do.  4%  1st  Mort  Deb  Red.. 
Qreenwood  A  Batley,  Ltd.,  Ord.  . . 

Do.    7%  Cum.  Pref 

Quest,  Keen  A  Nettlefolds,  Ltd.  Ord. 

Do.       5%  Cam.  Pref 

Do.  4%  Irred.  Mort.  Deb.Stk 
Gwynnes,  Ltd..  5%  Cum.  Pref.  . . 
Hadfleld*s Steel  f^*dry  Co.,  Ld.,  Ord. 

Do.       44%  Cum.  Pref 

HaU  (J.  A  E.),  Ltd. 6%  Cum.  Pref.. . 
Harvey  United  Steel  Co.,  Ltd.  . . 
Hawthorn.  Leslie  A  Co.,  Ltd.  Ord. 
Head,  Wrigbtson  A  Co.,  Ltd. 


A-    8* 
4i-     6 


100  102  -104 

100  j  96  —  99 

1  I     14-    l| 

5  '     5  —    6i 

1  I    1  -    u 

100  101  -108 

44  4|-    4 

5  ;     4J-    5J  j 

—  '1O8  —106    I 

10  11  J-  19J 

100  i  99  —101 


760,000  I 

25,000  I 

£260,000  ' 

87,600  : 

49,687 

800,000 
60,000  , 
40,000  ! 

200,000  • 

£800,000  I 

40,000  > 

210,000 
75,000  • 

£75.000  , 
21.943 
14,248 
6,000  , 

78,000 
80,000 
£250,000 
122.000  I 

50.000  I 
70.000 
£400,000 
20,000 
65,000 
18,000 
280,000 
126,988  i 
78,062  '• 
£380,000  , 
850,000  • 


1 

10 

Stk 

10 

10 

1 

5 

3 

1 

Stk 

10 

1 

1 

Stk 

5 

5 


10 
5 

Stk 
6 

6 

10 
Stk 
6 
1 
5 
1 
6 
5 


6d. 

'■  6/. 
4% 
20 

:  ^"^ 


id. 


Stk 

10 

1 

I 

Stk 

100 


2/6 
6% 
47/6 

6/. 

^.* 

8/. 
6/. 

4% 

a/- 


W- 


TId.   HiU  (Richard)  A  Co.  (1809)  Ld.,  Ord. 

8if.  Do.       6%  Cum.  Pref 

6/.     Hornsby  (Richard)  A  Sons,  Ld.,  Ord. 


10        6  —  7 
100    ,  9M-914    j 

10     lol^  io| 

100    |107  -109    ' 

5  I    2  —    8 
1    '    3  -    8* 

10    •  lOf-  1]{ 

6  !    5  —  64 
1 

10 
6 
1 
6 
8 


10,000  <     10 
$508496200  >IDO 
$860814100  <ii}(} 
$162968000  fWXi 
3350,000         I 
760,000         i 
£760.000      Stk 
£1,260.0001    Stk 
£1,000,000    100 
226,000 


600,000 

£300,000 

7.687 


800 

66.666 

66.666 

£246,641 

£160,000 


Stocks  and  Shares  marked  *  are  quoted  ex-diTidend. 


iHowsrd  A  BailoiLffh,  Ltd..  Did, 
Do.    *%  PFef.iKoii.Otitn.^ 
Do .    4%  Deb.  Stk.,  Bed,  after  UOS 

Kyaochp  Ltd . » 

Do.    Cum.  Pref.  6% 

Lambarl  Broc,  Ltd.,  Ord 

Do.       5%%  Cum.  Pref.  .  * 
2/li  LeedB  Fcrge  Co  ,  TV>  Cum*  Pref.   , , 
■• "     Lysaght  (Johui,  Ltd.,  6%  Cam.  Ft.  i 
Dfi      4  is^h  I  i  t  M  5 .  Deb.  3tk, ,  Red. 
Mather  A  PJatt,  Ld.,  5%  Oum.  Pref 
ade*«urc9  Bros.,  Ltd.,  Ord.  . . 
Do,    Sf%Curo.  Pref.      .. 
Do.    4l%UtMn.Db,8tkMaed. 
MuatE  Metal,  Ltd.       .. 

Do.     PreL6% 
NaatjEfl'C  RT^d  BUJna  Iron  Wotkn, 
Ltd.,  8%  Cura.Pr*f. 
N.  Brit.  Loeo.  Oo,,  Ltd.,  6%  Cra.  Ptl 
North 'Eastern  Steel  Co.,  Ltd.,  Ord. 
Do.    *4%UtMirt.Db.Btk„R«d. 
PeattOP  A  Knovlca  Coal  and  Iron 
Co,,  Ltd.,  Old.,*'  B" 
Do.        e-^.  Cum.  Pref.- A *^ 
Peasti  &  Partnen,  Ltd,,  Ord. 

Do.       4%  Parp.  Deb.  Stock 
Pee  ble«  i;  Bruce  i  &  Ob.,L  d. ,  6%  Cm*P. 
Pooley  tHenryJ  &  Son.,  L*d.,  Ord 
I        Do.       fii^'oCum.Prel,  .. 
iProJeetne  Co.  11902),  Lid.,  Ord. 
Bbjinney  Iron  Co.,  Ltd, 
Do.        Kew 

Do.       5%  Mort,  Deb,.  Red. 
<Riohard»Dn9,  Westgartb  A  Co-.  Ltd.. 
«     0am.  Pf.    . . 
Do.       4^^  rerp.  Deb.  Stock  . . 

Roston,  Proctor  &  Co. ,  Ltd 

Scott  (Walter).  Ltd.,  Ord 

Do.  6%  Cum.  Pref.    . . 

Do.  4%  Perp.  Deb.  Stk. 

•Shelton  Iron,  Steel  and  Coal  Oo.,Ld. 

I  let  Charge  5%  Debs..  Bed  .. 

Do.     6%  2nd  Mort.  Debs.,  Red. 

South  Durham  Steel  A  Iron,  Ltd.Or. '      1 

Do.  fi%Cum.Pref...!      1 

Do.        4^%  Per.  Deb.  Stock   100 

'Steel  Co. of  Scotland  Ord.  1/49560..        9 

Do.       5%  Trust  Mort.  Deb.    . .    100 

Stephenson  (Robert)  &  Co.,  Ltd.,  Or.     10 

Do.        5i%  Cum.  Pref.    ..I    10 

I  Do.       4%  Perp.  Deb.  Stock  I  100 

Stewarts  &  Lloyds,  Ltd.,  Ord.        ..|    10 

Do.       6%  Cum.  Pref !    10 

Swan,  Hunter  A  Wighsm- 

I  Richardson,  Lim.  Ord.      1 

Do.    5%  Cum.  Pref 1 

Do.    4i%lstMort.Deb.8tk.Red'  100 
Thames  Iron  Works,  Shipbuilding  ' 
:ABogineeringCo.,Ltd..5%Cum.Pf.l      1 
Do.    4%Irredeem.l8tMort.Deb.   100 
Thornycrott  (John  I.)  A  Co.,  Ltd. 

6%  Cum.  Pref.       1 

Tylor  (J.)  A  Sons,  Ltd.  5%  Cum.Pf.l    10 

United  SUtes  Steel  Corp.  Com.Stk.  $100 

Do.  7%  Cum.  Pref.  Stock  $100 

Do.    10-60vr.  5%  Skg.Fd.G.Bds.  $1000 

Vickers,  Sons  A  Maxim,  Ltd. Ord.. 

Do.    5%  Non-Cum.  Pref. 

Do.    5%  Non-Cam.  Pref.  8tock. 

Do.    4%  l8t.Mort.Deb.Stk.Red. 

Do.    4|%  2ad  Mort.  Deb6.,Red. 

Weardale  Steel,  Coal  A  Coke, 

Ltd.,  Def.  Ord. 
Do.       6%  Cum.  Pr if.  Ord.      .. 
Do.       4%  Perpetual  Deb.Stock  100 
Weldless  Steel  Tube,   Ltd.,  Cam. 

Pref.  5i      6 
Do.       Mort.  Deb. 4i%    ..        ..100 

Willans  &  Robinson,  Ord 6 

Do.       6%  Cum.  Pref 6 

Do.       4%l8tMort.Deb.Stk.Red  100 
Yorkshire  Iron  &  Coal  Co.,  Ltd., 

4i%  Ut  Mort.  Deb.  Stk.  Red.   100 


I—    51 

'  76  -80 
<  U  — I2i* 

I  90  —  98 

I 


11-  I* 

lOi— loe 


12/. 
6d. 

X- 

6% 

6% 
!/• 

im 

6% 

6/6 
4%  j 
9/.    ! 
6/- 
6d. 

6d.  , 


lU 


10 


94-1 


'  58-8? 

.  174-  18 
I  141-  15i 


1 

1 

100 

100 

100 

1 

1 


97-97* 
97  —  99 

'M. 

106—108 

106  — loy 

J-  * 
I-  1 

85-89 

1—2 
8—4 
76—80 

81—86 
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II. — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELBCTBIC    TBACTIOM.— <7on«{. 


PiMMit 

i 

LMt 

Amonnl 

S 

DlTi. 

6abMsrib«d. 

1 

d«nd. 

70,000 

1 

6d. 

1^,000 
1»,000 

1 
1 

Jr.: 

100,000 

6 

4/. 

100.000 

6 

8/. 

£500.000 

8tk 

'Ill 

4900,000 

8(k 

400,000 

6 

8/- 

£die,a6B 

Silt 

i% 

106,731 

H 

y/' 

150,000 

9 

avit 

£imjim 

Btk 

4V'. 

£}^mi 

61k 

v 

:ii5.ooa 

5 

lOJXK) 

6 

2/e 

Jt^^dCN} 

etk 

44% 

85.000 

H 

m 

£10Q.OOO 

— 

6% 

6-2,000  1 

6 

10/^ 

61,000 

6 

8- 

i^JJOOWW 

8tk 

1  i?d. 

i33.3M 

1 

£^mMi  ' 

8(k 

;    4% 

^.aJl 

6 

1    1/6 

17,189 

5 

9/6 

iB844.0i8 

Slk 

4% 

£100,000 

Stk 

1    *^* 

119.100 

9 

^^ 

81.890 

9 

£900.000 

Stk 

1     4% 

10,948 

10 

7/6 

£100,000 

8(k 

1    6% 

96,000 

10 

6/. 

£900,000 

8(k 

4% 

86.000 

6 

10/. 

86.000 

6 

;    9/8 

£60000 

Stk 

'^1,* 

60.000 

10 

£800,000 

100 

4% 

7,600 

10 

100,000 

I 

;  8% 

87,860 

19 

!  94/. 

,  Alliance  Elec.  Co;.  Ltd.  6%  Cam.  Pf .  I 
'  Aron  Bleo.  Meter  Ltd.,  4%  Com.  P(.  i 

BelPs  Asbestos  Co.,  Ltd 

:  British  losolated  &  Helsby  Cables  i 
Lld.,Ord.       ..' 

Do.  6%  Cam.  Pref i 

Do.  4)%  let  Mort.  Deb.  Stk.  Rd.  | 
British  Thbm8on-HoastonOo.,Ltd.,: 

4^%  Ist  Mort.  Deb.  Stk.  Red. . . 
British  Westinghouse  Electric  andl 

Manafao.  Co.,  Ltd.,  t%  Pref. . . 

Do.       4%  Mort.  Deb. Stk.  Bed... 

, Brash  Elec.  Enging.  Co.,Ltd.,Ord. .  i 

Do.       6%Pret. i 

Do.       4)%  Perp.  1st  Deb.Stk. . .  | 

Do.  4j%Perp.  2nd  Deb.  Stk., 
Callender's  CableAConstn.Ltd.Otd.i 

Do.    6%  Cam.  Pref.     ..        ..I 

Do.  4i%lstMort.Deb.8tk.Red.; 
Crompton  4k  Co.,  Ltd 

Do.  5%  1st  Mort.  Reg.  Debs. 
Dick,  Kerr&  Co.,  Ltd.,  Ord. 

Do.     «%  Cam.  Pref 

Do.  44%  Deb.  Stock,  Red.  .. 
Doalton  &  Co.,  Ltd.,  6%  Com.  Pref. 

Do.  1st  Mort.  4%  Iree.Deb.8tk. 
Bdison  and  Swan  united  Electric 
Light,  Ltd..  **  A  "  Shares 
Nos.  1*99,961 

Do.    "A  "Shares  Noe.014)17. 189 

Do.    4%  Deb.  Stook  Red. 

Do.  5%  Seoond  Deb.  S«k.  Red. 
Electric  Construction  Co..  Ltd.    . .  j 

Do.    7%  Cumalative  Pref. 

Do.    4%Perp.lstMt.Deb.8tk.    100 


£160,000     100    I  4% 


Evered  and  Co.,  Ltd 

Perranti,  Ltd.,  5%  lit  Mort.  Deb, 

Stock,  Red...        

Qen.    Elect.    Co.  (1900),  Ltd.,  6% 

Cam.  Pref. 

Do.    4%  1st.  Mt.  Deb.  Stk..  Red. 

Henley's  (W.  T.)  Telegraph  Works 

Co.,  Ltd.,  Ord. 

Do.       ih%  Cum.  Pref 

Do.       4}%  Mt.  Deb.  Stk.  Red 
India  Rabber.  Qaita  Percha  & 

Telegraph  Works  Co.,  Ltd.,| 
Do.       1st  Mort.  Deb.  Red.     . . 

Parker,  Thos.,  Ltd. 

Scott  (Ernest)  &  Mountain,  Ld.,Ord 
Telegraph  Construction  and  Main 
tenanee  Co.,  Lid 
Do.       4%  Deb.  Bonds  . . 


10       19 
100    '  90- 


95 


'    9J-  10 
91-96 

isj-ia- 

109-111 

16-17 

100—108 

6i-    7» 

16/— 17/- 


III.— ELECTRIC    TRACTION. 


1 
Prweiit 

6 

1 

Amount    i 

IHvl- 

BubMribMl.  i 

dend. 

190,000 

8/- 

960,007 

6 

2/6 

£980.000  . 

Sdi 

,     6% 

90,000 

10 

6/. 

10,000  , 

10 

6/- 

£46.800 

100 

6% 

£191.8J6 

Stk 

4*% 

76,606, 

1 

69,894  ' 

1 

11-4W 

76,000  , 

6 

— 

76.000 

5 

2/6 

£496.000 

Stk 

44% 

£900,000  , 

Stk 

6% 
% 

138,801 

JO 

6/- 

166.487 

10 

6/. 

£1,000,000 

Stk 

'^. 

£250,000 

Stk 

100,000 

6 

1/C 

40,500  , 

5 

3'. 

i7.000 

6 

8- 

Paid 
up. 


Closing 
Prtoe*. 


Anglo  Argentine  Trams  Co.,  Ld.,Or.' 
Do.  5"o  Cum  Pf. 

Do.  Permanent 

6''o  Debenture  Stock.  18H8   . . 
Barcelona  Trains  Co.,  Ltd.,  Ord.    . . 
Do.  6'V>  Cum  Pf. Share. 

Do.  6%  Debs.,  Red.  .. 

Do.  4i%  Red.  Deb.Stk.    100 

l8atbElec.Trams.Ld.,  Pf.  Or.  1 

Do.  5%  Cum.  Pf .        . . . 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd..  Ord I 

Do.  6'\,Cum.Pf. 

Do.    4i'V.  I  at  Deb.Stk.,  Red. 
Brit.  Columbia  fclee.  R\y.  Co.,  Ltd., 
Def.  Ord.  Stook      .. 
Pref.  Ord.  Stock     .. 
Brit.  Electric  Traction,  Ltd.,  Ord.' 

Do.       6%  Cum.  Pref 

Do.       r,%  Perp.  Deb.  Stk. 
Do.        4'  o  2nd  Deb.  Stk.  Red . . 
Buenos  Ayr«-)  <&   Rel^rano  Electric 

Trams,  Ltd.,  Ord.  5 
Do.  "  A"  I'l*.,  Cum  Pre/.  ..  6 
Do.       "li"  do.  6 


6 
6 

100 
10 
10 

100 


1 

5 

6 

100 

100 
100 
10 
10 
100 
100 


58-  H 

140  —143 
19  -  I2i 
9  -  10 
99  -102 
96  —100 

11- ig 

1  -    1* 
83-    4i 

94-98 

108  -Itti 
100—103 

lO^llI 
122      124 

98  — lOO 

3i-    4 
■'»«-     5J 


M 


1  Paid 
;    «P. 


CloetaBg 


£900,000 

£990,000  I 

109,968  I 

£860,000  ! 

480,000  ! 

40,000 

£800,000 
£190,000  , 


Stk 

100 

6 
Stk 

1 
6 

100 

Stk 


60,000       10 


69,967 
80,000 

£160,000 
196.000 

!  £1.081.000 
£60,000  ; 

814,016 
\        500,000  ' 
I      £860,000 
50,000 

110,998 
,  £160,000 
I      £196,900 

94,600 

94,600 

£290.000 


10 
5 

Stk 
10 

Stk 
Stk 

1 

1 

Stk 

6 

8 
100 
Stk 

10 
10 
Stk 


6% 

6% 

8/. 

*^. 

9/6 

4% 
6% 


6/- 
2/6 


6d. 


It 

10/- 

5/- 

4i% 


Buenos  Ay  res  Elec.  Trams  Co.  (1901). 

Ltd.,6%Db.Btk..Bed.    100      95-! 
Buenos  Ayres  Qd.  Nat.,  Ltd.,  6% 
I  IstDeb.Bda.    100 

Calcutta  Tramways  Co.,  Ltd.       . .       6 
Do.       4i%  1st  Deb.8tk..R«d.    100 
Cape  Electric  Tramways,  Ltd.     . .       1 
City  of  Birminghun  Trams  Co.,Ltd. 

6  %  Cum.  Pref.       6 
Do.       4%  1st  Mort.  Debe.  . .    100 
Colombo  Elec.  Tram.  A  Light.  Co., 

Ltd.,  5%  Ist  Mort.  Deb.  Stk.  Red.    100 
Dablin  United  Trams.  Co.  (1896), I 

Ltd.,  Ord.    ..'    10 

Do.    6%  Pref...  ..'10 

Isle  of  Thanet  Elec.  Trams,  and' 

Light.  Co.,  Ltd.,  6%  Com.  Pief.i      6 

Do.    4% Deb. Stock..        ..|  100 

London  United  Trams.  (1901),  Ltd.,: 

I  6%  Cum.  Pref 10 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. I  100 
Madras  Electric  Trams  (1904),  Ltd.,1 

6%  Deb  Stock,  Red I  100 

Metropolitan  ElecTrams,  Ltd.,  Def.  I      1 

Do.  6%  Cum.  Pref. 1 

Do.  4i%  Deb.  Stock,  Red.!  loo 

New  General  Traction   Co.,  Ltd.,= 

6%  Cum.  Pref 6 

North  Metropolitan  Tramways  Co . .       8 
Do.  8)%  Mort.  Debe.   100 

Perth  Electric  Trams.  Ltd.  (W.A.) 

5%  l8t  Mort.  Deb.  Stook,  Red . .    100 

Potteries  Elec.Tractir  n  Co.,  Ld..Or.     10 

Do.  5%  Cum.  Pref.     ..      10 

Do.  4V)i;>Deb.8tk.,Red.    100 


108-106 

106-106 
If-    1 

41-    6 

101  — 1« 

106  — 1(S 
18A-14 

isi-i% 

8-8i 
89-U 

10  -10ft 
90  -lui 

101  —101 

:  l*L-f. 
106 -lof 

90-96 

106  — loe 

9*-  10 
108—107 


IV.—ELECTRIC   LIGHTING  AND   POWER. 


Amount 
8ubMrlb«l. 


7,600 

7.900 
7,600 
£70,000 
14,000 
£60,00u 
27,507 

19.498 

60.UU0 

£288.782 

70.000 

80,000 
£850.000 

4t.486 
£160,000 

70,595 

40,000 
£400.U00 
£800.000 

40,U00 

80.000  , 
£400,000  ' 
70.000  I 
70,000 
£800,000 
£80,000 

10,000 

£60.000 

15.000 

18,000 

£50,000 

160,000 

21,000 


dend. 


10        16/- 


10 

10 

Stk 

5 

Stk 
5 

5 
5 

Stk 


5  I 
Stk 
5 
Stk 
10 
10 
Stk 
Stk 
10 

10 

Stk 

6 

5 
Stk 
Stk 

5 
Stk. 
10 

e 

Stk 
1 
6 


*^ 

4i% 
4/6 

8/6 

8/- 
4% 


2/8 
4% 
8/9 

'^ 

6/- 

5% 
4i% 

4/- 

6/. 
44% 
2/6 

8/- 
4J% 
6% 

9;- 
4i% 

8/6 

4i% 


Bournemouth  A  Poole  Eleo.Sup.Co., 

Ltd..  Ord.    . . 

Do.       4i%  Cum.  Pref. 

Do.       6%  Cum.  Second  Pf .    . . 

Do.       4^%  Deb.  Stook  Red    . . 

Bromley(Kent)Eleo.Lt.  *  Pr.  Co.Ld ! 

Do.     do.    4V.!^  1st  Deb.  Stk.  Red. 

Brompton&Kensington  Eleo.Sapply 

Co.,  Ltd.  Ord.     . .  I 

Do.       7%  Cum.  Pref.  Shares. . 

Calcutta  Elec.  Sop.  Cor.  Ltd., Ord. . 

Central  Elec.  Sup.Co.,  Ltd., 4%  Qua. 

Deb.  S«.k.    .. 

Charing  Cross  &  Strand  Eleo.  Sup. 

Corp.,  Ltd.,  Ord 

Do.  do.    4^%  Cum.  Pref... 

Do.  do.    4%  Deb.  Stk.  Red. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.       do.    4^%  Deb.  Stk.,  Red 

City  of  London  Ei.Lghtg.Co.,Ld.,0. 

Do.      6%  Cum.  Pref 

Do.      5%  Deb.  Stk.,  Red 
Do.      4^%  2nd  Deb.  Stk.,  Red 
County  of  London  Elec.  Supply  Co., 
Ltd.,  Ord. 

Do.       6%  Cum.  Pref ! 

Do.       4)%  Deb.  Stk.,  Red.    . . 
Edmundson'p  Blec.  Cor.  Ltd.,  Ord. • 

Do.       6%  Cum.  Pref 

Do.       4*'t>lstMort.Db.Stk.Reg 

Electric  Lighting  A  Traction  Co.  of 

Australia,  Ltd.  6%  Deb.  Stk.  Red. 

Folkestone  Elec.  Supply  Co.,  Ld. ,  O. 

Do.       4A%  Ist  Deb.Stk.,  Red. 

Havana  Electricity  Co., Ltd 

Hove  Elec.  Lighting  Co.,  Ltd.,  Ord. 
Isle  of  Wight  Electric  Light*  Power 
Co.,  Ltd.  44Mi  Dob.  Stock,  Red. 
KalROorlie  Electric  Power  St  Light- 
ing Corp,  Ltd.,  6*^  Cum.  Pref. 
Kensington  and  Knightsbridge  Eleo> 
trie  Lighting  Co.,  Ltd..  Ord.  .. 


1  Paid 

Qosinc 

1    op- 

1 

Mem. 

10 
10 

11=1? 

10 

11  -  19 

100 

106—107 

6 

H-  6 

>  100 

lor-iw 

1      6 

IQI— 10 

6 

10-10 

6 

9-9i 

!  100 

106  —  10 

1      6 

?^1 

6 

100 

106  -1(W 

6 

.    «f-7i 

100 

109  -111 

10 
10 

181-14 

100 

128— 1« 

100 

108-106 

10 
1     10 

9«— 10 
19|-  12 

100 

110  —US 

.      6 

64-    6 

6 

6i-    6 

100 

106  -lOb 

100 

86-91 

6 

6i-    6 

100 

101  -104 

.10 
5 

9i-lO 

100 

loi-ioa 

1 

i- 

5 

12*-  IJ 

stocks  and  Shares  marked  *  are  quoted  ez>divideiid. 


March  31,  1905. 


PAGE'S    WEEKLY. 


713 


ELECTRIC  LIGHTING  AND  POWER.— Contd 


TELEGRAPHS  AND  TELEPHONES.— Confd. 


^6185.000      8tk  I  4% 


Kensington  and  KnighisbridgeBlec-' 
trio  Lighting  Co..  Ltd.,  and  tbel 
Notting  Hill  Eieotrio  Lighting 
Co^  Ltd., 4%  Deb.  Stook.  Red.,  100 
London  ]fiieo.8apply0orp^tidnOrd.l     8 

Do.    6%Pref 6 

Do.  4%lstMort.Db.Stk.,Red.  100 
Metropolitan  Eleo.  Sop.  Oo.,Ld.,Or.!  10 
Do.  4^% Com. Prel.  ..  ..'  5 
Do.  4i%lstMort.Db.8k.,RedJ  100 
Do.  8i%Mort.Deb;8tk.,Red.<  100 
Midland  Eleo.  Corp.  for  Power  Dis- 

tribation.Ld.,4i%lstMort.Deb.   100 

Notting  Hill  Eleo.  Lte.  Co.  Ltd.Ord.  \    10 

Do.         4%  Ut  Mort.  Debe.    . .    100 

Oxford  Eleotric  Co.  Ltd . ,  Ord.       . .  i      6 

Do.       4%Debenture8tk.  Red.   100 

Royal  Eleo.  Co.  (of  Montreal) 


102  —104 

'  U  -101 

I  18  -11 


88.821  10 
84,568  10 
4,609  I  10 
jSSO.OOO  100 
207,980  10 
£75,000  I  100 
618,946  1   8tk 


6d.  W.India&PanamaTeleg.Oo.,Ld.,Or. 

Bt-  Do.       6%  Cam.  Ist.  Pref. 

6/-  Do.       6%  Cum.  2nd  Pref. 

6%  Do.       6%  Deb 

8/-  ^aatocaTatabaphCo.,  Ltd. 

6%  Do.    '5%  Debs.,  2nd  Series,  1906 

4%  Do.     4%  Deb.  Stock,  Red. 


8«—     9 


10 
10 

10  (<i        8| 

100  108  —106 

10  :  i8|—  u\ 

100  ilOl  -108 

100  108  —106 


116  -11] 
07  —  99 

99  -101 

'  14i-16i* 

1102  —104 

6J-Bi* 

'  98-100 


VI.— SHIPPING    COMPANIES. 


Present 

Amoant 

8abMrlb«d.  \ 


LMt 

;  DiTl. 
,  dend. 


Paid 
up. 


Closing 


50,000 

£100.000 

50.000 

90,000 

£taoo,ooo 

110,000 


4i%  ao-yr.  1st  Mort.Deb  ,100     100  —102 
St.  James'  A  Pall  Mall  Elec. 

I  'b« 

98  —100 

I  79  —  88 
,     4-410 

*  4-4' 

107  —110 

'  5^8-6^ 

64- 5i 

106  —low 

12A-18 


82,500  I     10    i    6/6 


Light  Co.,  Ltd.  Ord.       6 

Do.  7%  Pref 6 

Do.  8^%Deben.8tock,Red   100 

Smithfleld  Markets  Elae.  Suoply 

Co.,  Ltd.  Ord.'      5 
Do.       4%  Debenture  Stk.  Red.i  100 
Sooth  London  Bleo.  Sop.  Oo.,Ltd,0.       6 
South  Metropolitan  Eleo  Light        \ 

A  Power  Co.,  Ltd.  Ord.  1      1 

Do.       7%  Cum.  Pref \      1 

Do.       44%  Ist  Deb.  Stook  Red.   100 
Urban  Eieotrio  Supply  Co.,  Ltd.,  O. ;      5 

Do.    6%  Cum  Pref 5 

Do.    4)%l8tMort.Deb.Stk.Red|  100 
Westminster  Elec.  Supply  Corp. 

Ltd..  Ord.:      5 
Do.        5?^  Cum.  Pref 5 


ie825,000    ' 
£672.900   , 

10,  000 1 

£600,000  ' 
£760,000  ' 


Stk  .  44% 
Stk   !  4|% 

10        6/6 


Stk 
Stk 


.Anchor  Line  (Henderson  Bros.).  I 
'  Ltd.,6|%  Cum.  Pref.l 


10 
100 


nl 


60,000  ,    20    I  16/- 


v.— TELEGRAPH  .t  TELEPHONE  COMPANIES. 


Present 

i 

Last 

Amoant 

3 

.  Dlvl- 

8abMrlb«l 

1 

1 dend. 

£34,800 

100 

4% 

25,000 

10 

_ 

£768,680 

stk 

ny6 

£8,118,210 

Stk 

ns;- 

£8,118,210 

Stk 

a> 

44,tX)0 

5 

W'   . 

i  l5,DQti,00D 

«100 

$2 

Jl,9a3,SC6 

Stk 

i% 

J«,000 

10 

bh    ' 

6,000 

10 

10/^    1 

fl.€Ott 

a 

£$0,000 

50 

V 

60,710 

90 

£35,800 

100 

*4% 

£900,000 

100 

4% 

JI0O.OOO 

35 

4% 

800,000 

10 

2/6 

£609.400 

Stk 

4% 

J4.000,000 

Stk 

26/- 

£2,000,000 

Stk 

17/6 

je!3a6.814 

Stk 

4% 

150,000 
8 

£68.700 

10 

6/-     ;< 

100 

4i%    J 

17,000 

26 

12/6   J 

72.680 

1 

li' 

£1,988,888 

Stk 

£1,966  667 

Stk 

250.0U0 

6 

a/6  • 

£2.000,000 
£689,598 

Stk 
Stk 

ir 

179,818 

1 

'lit: ' 

60,000 

1 

£100,000 

100 

4%  J 

11,889 

8 

4/.  ] 

5<),000 

6 

8/- 

40,000 

6 

2/6 

£179,947 

Stk 

6%: 

15,609 

10 

4/-     i 

£90,008 

34 

150,000 

100 

4% 

Paid 
ap. 


100 
10 
10 
5 
6 
60 
90 

100 
100 


Afrioan  Direct  Tel.  Co.,Ld.,4%Mt.| 

Debs.  (Series  A),  Red |  100 

Amaion  Telegraph  Co.,  Ld |    10 

Anglo-American  Tel.  Co..  Ltd.,  Ord.i  100 
Do.  6%  Preferred  Ordinary  100 
Do.  Deferred  Ordinary    . .  |  100 

Chili  Telephone  Co.,  Ltd ;      5 

Commercial  Cable  Co.,  Capital  Stk. < $100 
Do.  Sterl.500.yr  4%  Deb.  Stk., Bed.  — 
Caba  Submarine  Tel.  Co.,Ld.,  Ord. 

Do.       10%  Preference  . . 
Direct  Spanish  Telegraph  Co.,  Ord. 
10%  Com.  Preference 

Do.       4i%Deb8 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,Ltd.,i 

4i%  Reg.  Debe; 

Bast.  A  S.  African,  Ld.,4%  Mt. Dbs.] 

Do.    4%  Rg.  Mt.  Dbs.  (Manritins 

Subsidy) . . . 

Eastern  Extension,  Australasia  and 

China,  Ltd... 

Do.    4%  Mort.  Deb.  SU.,  Perp. 

Eastern  Tele.  Co.,  Ltd.,  Ord.         . .  | 

Do.       B%Pref i 

Do.       4%  Mort.  Deb ! 

Qreat  v  orthero  Telegraph  Co.,Ltd., 
(or  Oopenhagen)  . . 
Halifax  and  Bermudas  Cable  Co.,. 
Ltd..  4^%  1st.  Mort.  Debs.  Red. 
Indo-Eur.-)Vean  Tele.  C^^.,  Ltd.  . . ' 
Monte  Video  Telephone  Co.,Ltd.,0.. 
National  Telephone  Co..  Ltd.,  Prof. 

Do.       Deferred 

Do.       6%  Non-Cam.  8rd  Pref.  j 

Do.       SJ%  Deb.  Stk.,  Red.    .. 

Do.       4%       do.       do.  ..; 

lOriental  Telephone  &  Eleo.  Co.,Ltd.' 

Do.       6%  Cum.  Pref I 

Pacific  8c  European  Tel.  4%  Guar,  i 
Debs.  Red... I 
Router's  Telegram  Co.,  Ltd. 
Uniied  River  Plate  Telep.  Co.,  Ltd. 

Do.       5%  Cum.  Pref 

Do.       5%  Deb.  Stock,  Bed.   . . 
W.  African  Telegraph  Co.,  Ltd.     . . , 
West  Coast  of  America,  Ltd. 
Do.    4%  Deb.  Qoar.  by  West.Tol. 


Cloafaig 
Prices. 


99-102 

I  2i-    2i 

,3-68 

108*-109i 

16|-16* 

280  —210 
96  —100 

.  8|-  9i 
17  -  18 

101-103% 

100-102 
100—102 


40,000 
£461.430 

1.200,000 
26328  ; 
86,768 
£160,000  ; 
66,000 
40,000  , 
£200.000  I 
141.500  , 
I 
£1,160,000  . 

£1,160,000 
16,000  I 

89.075  I 

89.076  I 
141,841 

94,000 
£1.008394 


20    '    8/< 
Stk      4i% 

1     ,    6d. 

7}  i    4/7 
8        4/98 

'f '  i 

6  ,  2/9 
Stk  4A% 
10        6/. 

Stk  :  6  % 

Stk      19% 
100       80/. 

5  2/6 

6  >  2/6 
10    !    4/- 

10  I  4/6 
Stk  '     4% 


Do.     4)%  Red.  Ist  Mort.  Deb.8tk 
British  A  African  Stm.  Nav.  (1900; 
Ltd..  4^%  Ist  Mort.  Deb.  Stk..  Red. 
Bucknall  Steamship  Lines,  Ltd.,     i 
5A%  Cam.  Pref.j 
Do.        4i%  l^L  Mort.  Deh.  3Lk. 
Clan  Line  Steame  ris.  Ltd  „^%  Dvb. 
Hxk.  Ked.     . . 
Canard  Steam  Ship  Co.,  Ltd .,  i 

'  Nc>ft.HM).0OO. .      90 

Do.  Nos.  64J,(}OMao»O0Ol     10 

Elder  Dempster  » hi ppins,  Lia.^4^%{ 

Ist  Mori.  Deb.  8  tk.     ..    100 


100 


10 
100 


100 


Fumess,  Withy  dr  Cn.,  Ltd.,  Ord^ 
Qen.Steam  Navif  ation  Co.,  Ld.,Ord. 
Do.    Non-Com.  6^  Pref.  , . 
Do.    4%  Ut  Mon.  Deb.  Btk.  Red. 
Houlder  Line,  Ltd ..  Ord. 

Do.    5J%  Cum.  Pref I      _ 

,    Do.    ii%  Ist  Mt.  D«b.  Btk.  RedJ  100 
iLeyland  (Fredk,i«  A  Co..  (ISOOuLtd.. 

5'%,  Cam.  Pref.     .,'    10 
Peninsular  and  Oridhtal  Bteam  Nar.' 

Co  .  &^u  Com.  Prur  .   '  100 

Do.        do.        DDrprrsd  ..    100 

.Roval  Mail  Steani  Pat^ket  Go,  Ord . .     00 

iShaw,  Savill&  Albmn,  Ltd.,  6% 

'  Ctiiii.**A*'Pr»l., 

Do.       "B'Ord... 
, Union  Castle  Mail  fite&itiihlp 

Co..  Ltd.,  Ord.. 

I        Do.        4i%  Ciini.  Pmf 

'        Do.       4%  Debenture  Stk.,Red. 


1 

? 

100 
6 
6 


10 
10 
100 


100—102 

94-96 
6-    64 

too  —102 

101  —108 

ift-iA 

44- 6 
7I-    8i 
lOi-102 
'djf-    8 

a-  ^ 

sa~86 

H        6| 
IS^  -186 

\2m  -281 

954- 26i 
*1-    H 


Si-    8} 

loi—  102 
io3  —102 


VII.— MISCELLANEOUS    COMPANIES. 


Present     j 
Amount 
Subacribed. 


Dlvl 
dend. 


Paid 
up. 


Clodlng 
Prices. 


25      101-108% 


10 
100 
100 
100 
100 


l4J-14i 
105  —107 
145  —148 

92  —  94 
107  -109 


10    I  87  —  1 


100—102 
108J— 106*  , 

98  —101  ' 
7i-  7}  ' 
7  -  Ti 

:  107-l3    i 

,    8  — 8i    I 

loi'1 1^ 


60.000  1       9gd.    Chadbnro's(8hip>Tele.  Ltd.,Ord...|      1 

£760,000  Stk       9%   Oeneral  Hydraulic  Power  Co.,  Ltd.    100 

12,600  10      10/-     Oakey  (John)  and  Sons.  Ltd.,  Ord. .      ** 

10,000  10    '    6/-            Do.              do.        6%  Cam.  P(. 

188.588  1    ,  6'3d.    Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

66.463-260         

66,462  1      8'4d.  '        Do.              do.          Nos.  1 66,462. 

185,000  1         6d.    Waygood  (R.)  &  Co.,  Ltd.,  Ord. 

135,000  1       7Jd,              Do.           6%  Cum.  Pref. 

RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


Preeent     ; 
Amoant 
Subeerlbed. 


'  Divl. 
dend. 


Paid 
up. 


10,000       10         7/6 


8,789 
10,000  ' 

aoAii  ; 

443S9  ! 

14,667  , 

4A60 

781,806  ' 

164,988 

236,000 

90,000 


10 
10 

7 

7 
10 
10 

1 

1 
1 

20 


a/- 

1/- 

I, "3 

6d. 
74d. 
»/- 


iBirm.  Railway-Car.  &.  Wagon,  L., 

1-10,000 

Do.       Second  la ..  ■  i  > '  's  ^  ^ ,  7Ji^' .  - . .  - 

.        Do.        Cum. Pref.  *V;,  MO.CWO.. 

lOloucester  Rail.-Car  a  Wi^oii,  Ld 

i  A,  1-29361  ^^  4t»J51 -50.000 

I    Do.     B,  99,862-49,7:]Ot  50,001-76,000 

Lancashire  Wacon,  Qrd.      . . 

I        Do.  do. 

Metropolitan    Amalgamated    B^i- 

Carriage  A  Wagon.  Ld.,  \^*im,Btm 

Do.    Cum.  k  Pref.  5%  1  164,2«g 

Do.    Cam.  B  Pref.  G%  1  2S^»000 

Midland  Rail.-Car.  &  Waioo,  Li. . 


Closing 
Prices. 


U  — U 

91-  9 
13  "134 


28/6— SH/g 
■at/fl  — 2M/6 
10    i  lUi-ltfi 


Slookt  and  Shatet  marked  •  are  quoted  ex^ividend. 
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THE    HC»IE    BflETAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    FEBRUARY   jtth    TO    MARCH    2Sth,    1903. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS- 


Wednesday f  March  2gtli,  1905. 

THERE  have  been  no  fresh  developments  in  the 
Copper  market  during  the  past  week,  the  specula- 
tive spirit  having  temporarily  subsided.  At  one  time  the 
bear  party  made  a  partially  successful  attempt  to  depress 
prices,  and  forward  metal  was  sold  down  to  £67  17s.  6d. 
At  this  level  buyers  came  forward  and  put  the  price  to 
over  /68,  and  the  market  remains  steady  round  about 
that  figure.  Quiet,  without  weakness,  would,  perhaps, 
best  describe  the  position  at  the  moment.  The  closing 
price  to-day  was  £67  15s.  cash,  and  ;^*68  three  months. 

Tin  has  been  a  firm  and  active  market,  and  as  high 
as  jfi37  los.  has  been  paid  for  spot  metal.  The 
outstanding  event  of  the  week  has  been  the  publication 
of  a  report  that  the  production  of  Banca  tin  for  the 
current  year  would  only  amount  to  150,000  piculs, 
which  is  considerably  less  than  was  anticipated,  and 
makes  the. market  more  easy  of  manipulation.  The 
available  supplies  are  now  under  very  strong  control, 
and  although  in  view  of  the  impending  Banca  sale 
quotations  were  temporarily  depressed,  the  market  has 
during  the  past  day  or  two  developed  considerable 
strength.  The  margin  between  cash  and  forward 
metal  is  considerable,  the  prices  quoted  yesterday  being 
respectively  ;gi37  !<>»•  and  £134  15s. 

In  the  Lead  section  holders  have  played  a  waiting 
game  with  the  result  that  buyers  had  to  advance  their 
prices.  Manufacturers  are  rather  more  busy,  and  as 
stocks  are  low  a  further  improvement  in  quotations  may 
be  anticipated.  The  market  was  quietly  firm  yesterday, 
closing  prices  being  soft  foreign  prompt  £12  los., 
English  jCi2  158. 

Spelter  is  lower,  the  poor  character  of  the  demand 
having  induced  holders  to  make  some  concession  in 
the  matter  of  price.  The  quotation  for  spot  metal 
has  been  down  to  £23  78.  6d.,  but  some  recovery  from 
this  quotation  is  to  be  noted, 

In  the  Iron  and  Steel  section,  notwithstanding 
optimistic  accounts  from  the  United  States  our  markets 
have  been  a  little  unsettled.  Fluctuations,  however, 
have  been  within  comparatively  narrow  limits,  and  the 
closing  price  of  Cleveland  yesterday,  49s.  id.  cash, 
shows  only  a  small  decline  on  the  week. 


SCOTLAND. 

Messrs.  David  Oolvllle  and  Sons,  Ltd.,  DalsaQ 
Steel  and  Iron  Works,  Motherwell,  N.B.,  qoot^  m 
follows.    Prices  delivered  in  Glasgow  or  equal : — 

Steel:  £  0.  d. 

o«^>-'^A(  Siemens'  Steel  Plates,  Marine  Boiler  Quality  ..  d  15  0 

«W  Land  „      ...  6  XT  6 

«rcc:v          „         Steel  Bars,  Boiler  Quality    6  17  6 

c^'2ct<  Siemens' Steel  Plates,  Ship  Quality  Plates 4(  17  6 

V             M            M    Bars        „          „  '      6    7  6 

«Tfiw          ,,           ,^    Angles 6    7  6 

ManuflEtctured  Iron : 

Bars— Dalzell 6    2    6 

„      Best  6  18    6 

,,    Horseshoe     6  12    6 

„      Angle 6    2    6 

„      Beet  Angle    6  ll|    6 

„      BestBest  7    H    6 

„      ExtraBest    7  12    6 

Usual  terms  and  extras.     Special  rates  for  deUvtry  in  England 

and  expoVt.    Tne  above  prices  subject  to  alteration  without  notice. 

The  Qlasffow  Iron  and  Steel  Oo.,  Ltd.,Wisliaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

Steel  Angles  (Glasgow  >^  Steel) 6    7    6    per  ton. 


5  17 

6  7 


6 


6  17    6 


6    7    6 


Steel  Ship  Plates  (Glasgow   ^  steel) 
Steel  Bars,  Ship  Quality  (Glasgow  ^^  Steel) 

Steel  Bars,  Boiler  Quality  (Glasgow  ^  ^ 
Steel)  

Steel  Land  Boiler  Plates  (Glasgow  ^  ^ 
Steel) 

Steel  Marine  BoUer  Plates  (Glasgow  ^  ^ 

Steel)  6    7    6 

Less  5  per  cent,  discount.     Extras  as  per  standard  list. 
Special   prices  for  delivery  in  England  and  for  export 

above  prices  subject  to  alteration  without  notioe. 

John  Spenoer  (Coatbridge),  Ltd.,  Phcenix  Iron- 
works, Coatbridge,  N.B.,  quote  :— 

Bars— Phopnix    ! g    ^ 

Best 0  25 

BestBest    75 

„        Extra  Best [[[  7  j^ 

,,        Best  Horse  Shoe   '*  «  15 

Extra  B.H.S '  7  JS 

Extr4  Best  Cable  g    5 

Rivet   e    5 

,,        Best  Scrap  Kivet  7    5 


The 


d. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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£    8.  d. 

Anffles— Pooenix      6    5    0 

..        BMt  ^ 6  16    0 

BxtrftBfSt    7    5    0 

Qas  Tube  Hoops— Phoenix  Best  6  15    0 


Plates— Phoenix 


Best  Boiler 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Beat  BoUer  9    0    0 

Boiler  Tube  StriiM— Phoenix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.8.,  OUtsgow,  Greenock.  Oruige- 
mootti,  Oimnton,  Leith,  or  Ardrossan.  6  per  cent,  disooant  cash 
mon^lj. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
Commission  extra). 


PIff  Iron: 


No  1. 


£  s. 

Coliness,  tji.s.  Glasgow 3  4 

...     «  19 

..     , 2  19 

.      ,,    2  16 

...     »»    3  4 

2  19 

..      2  18 

f.o.b.  Ardrossan 3  18 

2  14 


Gartsherrie. 
Bummer  lee... 
Oanbroe    .. 

Oalder 

©jde  

Glengamoek, 
Sainton 


Dahnellington, 
Shotts 


Ayr  ... 
Leith 


2  14 

2  19 


d. 
6 
0 
0 
6 
0 
0 
6 
0 
6 
6 
0 


No.  8. 
£  8.  d. 
2  14 
2  14 
2  14 
2  12 
2  15 


2  13 
2  12 
2  12 
2  12 
2  14 


NORTH  OF  BNGIiAND. 

W.  Wbitwell  and  Oa,  Ltd.,  Thomaby 
Iftmworks,  Stockton,  quote  as  follows,  at  "works  :— 

£    s.  d. 

W.W.  ^^  Ban    6  12    6 

W.W.  Best  Ban  7    2  6 

W.W.  Best  Best   7  12  6 

W.W.  Best  Best  Best ....: 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thomaby   ^^  8    2    6 

Thoroabr  Best 8  12  6 

Thonial^  Best  Best    9  12  6 

Whitwell  Special  Admiralty  Cable    10    5  0 

Special  Chiun  lion  9    5  0 

Tobe  and  Nail  Strips  6  15  0 

W.W.  ^^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron   7    5    0 

Tee  Iron,  to  8-inches  United 7  12    6 

Terms,  Cash.  less  2^   per  cenL  discount   on   10th  of  month 
following  delivery. 

IiANCASHTRK. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.    Dallam  and  Bewsey  Forges,  War- 

Xington,  quote :—                                            j,^  q^^ 

£  8     d.  £  s.  d. 

^      fKars     A 6  10    0  6  15    0 

jB       Angles     7    0    0  7    5    0 

Vf)     iTtees 7  10    0  7  15    0 

III       Hoops 7    0    0  7  10    0 

WJ.W  ^Sheets    7  10    0  S    0    0 

Ordinary  Sizes.  F  Jk..S.  Liverpool  in  10<ton  Lots 
Extras  for  Sizes  and  Cutting  as  per  List. 


WORCBSTBRSHIRB. 


Baldwins  Ltd.  (^i^tb  y^hkih  Is 
Knight  and  Crowttier,  Ltd.X  WUden  Wcffk 
Stoorport,  quote:— 

tOOaSbi.  n  O  to  M  6 

bySliii.  98te.byMi. 

per  Ion.  per  ta. 

Black  Sheets :                                 £   s.  d.  £    1.  i. 

"Vale" 10    0  0  10  10  0 

"  Shield »    10  10  0  il  10  0 

"Severn" 11  10  0  12  IS  • 

"Baldwin  WUden  B.'» 12  10  0  IS  10  f 

Charcoal 16  10  0  17  10  • 

Best  Charcoal   18  10  0  19  10  0 

Pickled,  oold-roUed  and  close  annealed  sheeti  epeeudlj  qo/M 
for. 

Extra  widths.  Singles  to  66in.,  Doubles  to  56in.,  LaUena  lo  46aL 
'Extra  lengths,  Singles  to  168in.,  Doubles  to  lt2m.,  T ettat ti 
lOdin. 


£    a.   4 

14  IS   0 
16    0   i 

16  0    0 

17  10   0 


Patent  Coated  Sheets : 

£     8.  d. 

No.  3  Lead 18  10  0 

S.V.Lead    « 16    0  0 

No.  3  Teme   15    0  0 

S.V.  Teme 16  10  0 


Singes 

aoG  aitoatG 

tolOB  toll 

by  HiB.  bjMa 

per  ton.  per  lis. 

Tinned  Sheets :                              £    s.  d.  ie    a.  4 

Best  Coke  (Finish)    28    0    0  S9  iff   • 

„    Charcoal  (Finish) 80    0    0  3110  6 

Extra     „            .,        82    0    0  S3  10   • 

Cotton  Can  Tin  Sheets  to  39in.  by  8€in.  speeiaDj  quoted  lor. 
Tin  Plates,  **Cookley,  K  "  Best  Oiaieoal,  £1  7a.  Od.  p«  kox. 
Extreme  sizes  in  Tin  and  Patent  Coated  speeiallj  quoted  lor. 
Lattens  up  to  36  wide  bj  27  W.O.  £1  los.  Od.-  per  ton  extn 
thron^iout  for  all  brands. 

At  works  less  2J%  for  cash  monthly,  10th  inst. 

Galvanised  Corrugated  Sheets : 

**  Phoenix'*  Brand.  24 G..  f.o.b.  London,  in  £   a.  d. 

Bundles 11  12  6    pcrln. 

'Blackwair*   Brand.   26   G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London 14    5  0        „ 

(Hd vanized  Working  Up-Sheets : 

£    8.     d. 
24  G..  f.o.b.  London,  in  Bundles 18  12    6    per  loa. 

ST  AFFOROSHIRB . 

Shelton  Iron,  Steel,  and  Coal  Ca,  Ltd^. 

Trent,   North    Staffordshire,    and  122, 
Street,  London,  quote  :— 

£   a.  d. 

Crown  Bars .^  .  ......«^...  6  10    O  per 

Best  Bars  ^l  to  6in.  wide,  above  |  in. 

thick,  i  in.  to  4  round*  and  squares)  7    0    0        , 

An-les 6  IS    O 

Best 7     S    0 

Ts    7    0    0 

.,  Best  7  10    O 

Best  Shoe  Iron    8    0    0 

..    Rivet  Iron   SOS 

..     Best  Rivet  {Special)  9    S    O 

„    Cable    9    5    0 

..     Screwing S    5    O 
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£    %  «. 

Best  Turning 8    0  0  per  Ion. 

„    Plaling 8    5  0  „ 

Beet  Beet 9    5  0  „ 

Treble  Beet 10    5  0  „ 

Platee -« 7  10  0  „ 

BeetPlfttes : 8    0  0  „ 

„    BoUerPlfttee 8  10  0  „ 

M    Bert3oilBr  Plates  .^ 0  10  0  », 

Treble  Beet  BoUer  Plfttes 19    0  0  „ 

Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALOS. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Hon., 
gnote  **  Star  "  brand  patent  wrought  nails,  steel  nails,  <fto. 

Discounts— 

46  per  cent,  off  1-inoh  to  8-inoh  strong  rose  and  all  fine  rose  and 
6dj.  and  Bdj,  pound. 

40  per  oent.  off  8^  inch  to  7-inoh  strong  rose  and  lOdj.  and 
SOdj.  pound. 

40  per  oent.  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  owt.  and  upwards.  Extra  2^  per  oent. 
diioonnt  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inoh  to  7-inoh  basis :— 

4<Jrio/?a5dnSSird.9/9p«owt.  ( <»/d «y  BaUw^  SUtion. 
Steel  cut  nails,  8-inch  basis — 

!Sr»;^"^rcwt.      }a/d«yBailwayStation. 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  3-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
88  and  86,  Bastoheap,  B.  O.  —  Works :  South 
Wales,  Burry,  Ly  dney,  Ly  dbrook,  and  Owmhwrla, 
qnoto: — 

Per  Box. 
f.o.b. 
IT^alfifi 

Ck>ke  Tin-plates.  £  s.   d. 

C  18|  by  14  1248.  110  lb.  '^BV  0  12  0 

0  20  by  10  225s.  165  „  «•  Jumbo"  0  17  0 

0  20  by  14  112s.  108  ,.  *•  Lydbrook "  Oil  9 

0  28  by  20 1128. 216  „**Lydbrook"  1  3  -9 


Oharooal  Tinplates : 

0  20  by  14  1128. 108  lb.  '*  Allaway  '* 


0  12    6 


BBLQIUM. 

O.    L.    Faulkner,    Suffolk    House,  Laurence 
Pountney  Hill,  London,  B.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  AliTWEBP  for  approved  quantities. 

Steel:  £   s.   d 

Blooms  at  8  14  0  per  ton. 

Billets at  3  16  0 

Sheet  Bars  at  8  18  0 

Finished  Steel : 

Bars  at  5    1  0  per  ton. 

Angles  at  5    2  0       „ 

Tees  at  5    5  0       „ 

Joists at  4  10  0       „ 

Fenoing  Standards at  5    2  0       „ 

Shoeing  Ban    at  5    4  0       „ 

TvreBars at  5    4  0       „ 

Half -Bound  Bars at  5    5  0       „ 

Heavy  Bails at  4  15  0 

Light  BiJls  at  4  17  6       „ 

Structural  Steelwork  : 
Prioes  on  applioation. 


FrenA  ind  Smith,    147,   Tifmdfmliall 
Street,  and  11,  (Mdhall  Street^  Lhrwpool,  quotes- 

TIN. 
Tin:  £   8.  d.      £    s.    d. 

•KwgHah  InflOtf,  f.0.b. 

Dl8.1i%Al% 186  10    0  to  187    0    0  per  Ion. 

Boyish  Bars,  lo.b 

l>is.l|%Al% 187  10    0  to  188    0    0 

Straits      G;M.B..      oash 

Warehouse,  Net  186  17    6  to  187    0    0 

Straits  G.M.B.,  8  months, 

Warehouse,  Net  184  16    0  to  185    0    0  '     „ 

Australian,  Mt.  Bisehoff, 

Warehouse,  Net 186  17    6  to  187  12    6 

OOPPBR. 

£     f.  d.        £     t.    a. 
Standard    O.M.B.,    cash 

Warehouse,  Net  67  15    Oto   67  17    6   per  Ion. 

Standard      O.M.B.,       8 

months,    Warehouse, 

Net 68    5    Oto    68    6    8 

English,  Tough,  Oake  A 

Ingot,      Warehouses, 

Net 71    0    Oto   7110    0 

English,      Best      Select, 

Warehouse  Net  72    0    0  to   72  10    0        „ 

English,       Sheets      and 

Sheathing,  f.o.b.,  Dis. 

2i%   81    0    Oto   88    0    0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  2i%  76    0    Oto-  76  10    0 

Electro,  Warehouse,  Net .      70  15    0  to   71    0    0        „ 

Ore.  ex.  ship    0  12    Oto     0  18    Operanii 

BegoluB,       Matte       and 

Precipitate,  ex.  ship,        0  18    8  to     0  14    0        „ 

TBLLOW  MSTAL. 
Tellow  Metal : 

£   8.   d.     £  s.   d. 

Sheets,  4  by  4  feet  for 

India  f.o.b.  Dis.  2i% 0    0    6f  perlb. 

Sheathing     „        „      0    0    6},, 

SPBLTBB. 

£    8.    d.  £   t.   d. 

Silesian  outporto.  Net 28  10    0    to  28  15    0      per  ton 

Blende  of  50  %  Net  6  11    6    to    6  15    0 

Calamine,  Net  — 6  14   0   to   6  15   0         „ 

LB  AD. 

£    8.    d.  £    8.   d. 

Bnfflish  Pig,  Warehouse, 

Dis.  2i% 12  15    0    to    12  17    6    per  ton. 

Spanish,  ex  ship.  Dis.  ^%  12    8    9    to    12  10    0  „ 

Lead  Ore  of  70%,  Net 6   2   6   to        —  „ 

ANTIMONT. 

£    8.  d.  £   B.  d. 
Star  Resrulus,  f.o.b.,  Dis. 

2i% 85    0  0    to  86    0  0    per  ton. 

Ore,  50%,  ex  ship, Dis.  2|%    8  10  0    to  9  10  0          „ 

Grade,  ez  ship,  l>is.2i%...  16    0  0    to  17  10  0          ., 


QUIOKSILVBR. 


£  s.  d. 


Spanish,  751b.,  Warehouse,  Net 7  12    6  per  fask. 

Itelian        „  „  7 11   6      „ 
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fM^lk     Mo»  liff  TOtt  al  Fit  «iy  iTcwErwii    (  Cwt.   pw 

VVjf^at  MWa  Soaoau  ».  ^ 

MRiBOOftl T    « 

BeBl   Haid  8ta«fc  il^iid  fiokaj,  a»  oaid   bf  tlM 

Bftihmj  CompMiiM)    6    0 

BeBl  Bm4  SImoi  CobUM  (made  through  6ki.  siilu 

freofiomahi^)    t    0 

rinediidk    0    6 

TonoM,  zMt  oAsh  on  10th  ot  month  foUowing  d^vwy. 

DBBBYSBXEUB. 
TlM  MamiMS  Colliery  Co.,   Ltd.,   of  nkmaHmm, 

^oole  SB  follows,  per  ton  at  pit : 

Klllmm  Coal :  s*  d. 

BeBl  London  BrightB 3  9 

LiMTge  Nats  (1 J  to  31)    9  6 

SmiJl  Nuts  (i  to  IJj 6  0 

Bough  Brights    6  0 

P)M0(|tof)    5  0 

Slack    3  6 

Smudge    2  0 

Low  Main  (or  Tttpton)  Coal : 

LowMftin^ights 7  6 

„    Nuts 7  3 

BudB^(Qoad  Steam  Coei)    S  0 

Bftkwra' Nuts  (1"  to  2-) 6  6   ; 

M>^    3  6    ! 

TlieCnayCro8&Coinoan7'sC€^ecieB»ClayCro8B»  ' 
n€Mur  C^eateffleld«  quote:— 

p«r  ton 
at  pit. 

3.    d. 

BmH  Main  Coal 10    6 

BMlSakstone 10    0 

Best  House  Goal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

BestCobblea 7    3 


NOTTINaHAMSHmB. 


near  Nottingham, 


The  Diffby  Colliery  Co.,  Ltd., 
quote  per  ton  at  pit : — 

Ditfliy  Coal: 
Steam.  s.    d. 

BestHand  Picked  Hard  9    0 

Steam  Hard    7    \f 

HardNuts  7    0 

Qedlinfi^  Colliery. 

High  Hazkl. 

London  Brights,  4  to  8  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube 9    8 

Small  Nuts,  ^  to  2  in.  cube 5    6 

Stbam.— Top  Habd. 

Best  Hard  '.)  0 

HardSteam    ^ 8  0 

Cobbles    7  0 


OBnOQAXJBw 


W.  Boyaa 


£  a.  d. 

Oiafitt - 0  0    %i 

Piffloc,  Crystals ~ •  0  U 

Tartana  stMamshaater  ...    0  0  10^ 


hl 


AcvtetaofLime:  Brown  at  Mancheatarnat 
Grey  „  — 

Jdnminar:  Alum,  Lump,  looBB 

„        „        in  oasks  

,,     Ground,  in  bags  

Sulphate  of  AJumina,  14%   

ilmmoilia :  Carbonate 

Muriate  Grey    f.a.b.  LiTerpooi 
Sal-ammoniac,Lnmp,  Ista,  del<^  tJ.K» 
,,  tt      2nda,        », 

Sulphate f.o.b.  Liverpool 

A  nan  in     HnntTTiitTrri-^  — •'    nat 

BlaaahiniT  Powder,  35%  „ 

Borax:  British  B^ned  CrystaL „ 


Coal  TarPMdnota: 

Benaoie,  50/90  % » 

9Q0|L , 

CarbcilteAiudCryUais',34/3irGV...    , 

„        „  „        3»/40'C.  ...    , 

„    Liquid,   97/90%   ...    , 

„     Crude.  62i%  at  OO'F. 

f.o.b.     , 

Creosote,  ordinary  good  liquid 

Ni^tha,  Crude,  20%atl20''C....    , 

.,      Solvent,  90%  atlW  CJ.o.b , 

„  95%  at  160- C.    „    . 

„  90%  at  190"  C.    „    , 

Beotified,  flashpoint  over 

73"  P f.o.b.    . 

,,      Beotified,  dash  point  over 

100*  F f.o.b.    ♦, 

Naphthalene,  all  qoalitiaa. 

Pitch f.a.8.  Manchester.    , 

Copperas  :  Green,  in  bulk , 

barrels  f.o.b.  L'pool . 

Cake f 

Copiier:  Sulphate 


d. 

0  1 
0 

a 

6 


A     9, 

9  10 
U  10 

5    5 

5    7 

5  18    Q 

4  10    0 

0  0 
24  0 
42  0 
40  0 
12  15 
12    7 

4  10 
12    0 


3| 

0   I 

a 
a 

8 
0 
0 


0  0 
0  0 
0 

0 
0 

0 
0 
Q 
0 
0 
0 


6 

7 
0    6 

0  at 

0  9  p 

1  9 
0    If 
Q    3 

0  a 

0    9 
0  10 


»t 

PkOl 


0  oil 

1    0 


1  II  6 

0  18  6 

1  19  0 
12  6 

22    0  0 


Cyanides:  98%  minimum f.o.bw    nafc    0    0  74  psr  Ih* 

Lead:  Acetate  (Sugar)  White,  English 27  10  0  per  toa. 

,.  Foreignc.iJ.U.K23    5  0 

Grey  21  15  0 

BrownatManohaster  17    0  0        ,. 

Nitrate 24    0  0         „ 

Litharge,  Flake 15  10  0 

Powder  16    0  0 

Bed  Lead,  Genuine,  ci.f.  London 

less  5%  15  10  0 

White     ,,  ..  Dry     ..       ,.       ,,  16  15  0 

Naplltha(T?7ood):MisciWe.60o.p 0    2  10  per  gaL 

Solvent 0-2  7 


Pot»illl:  Bichromate...  delivered  Enghmd...    0    0 
Carbonate.  90/92  %  ...  ci.f  Hull ...  18  10 

Caustic.  75/80  % 20  15 

Chlorate Ml   0    0 

Montreal in  Store.  Liverpool  35    0 

Prussiate,  Yellow     net  0    0 


3   pv  Ik 
OpM^tea. 
0       .. 
Sik.p«lk 
0  parteib 
5mt  Ib^ 
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£    8. 

net  5  -5 
«  5 
5  10 


d. 

0    per  ton. 

0 

0 


u 

8^  per  lb. 
6  per  too. 
0        „ 
3|  per  lb. 
0  per  ton. 
6       ., 


Soda:   Ash,  Ganstio,  48  %,  Ordinary 

,,        M        M        Befined......  „ 

n    Carbonated,  48  % :  „ 

„  ,,       58  %    (Ammonia 

Alkali) net  4  10    0 

„    Bleacten*     Befined    Oawtie 

50/62% net  8  10 

Cauatio,  White,  77  % „  10  10 

„      70% 9  1« 

M      60% „  8  12 

„      Gream,  60  % ^  ,,  8  10 

Crystalfl,  in  bags  8    0 

„  banrele  8    7 

Aoetete c.i.f.  Hall  net  17  10 

Bioarbonate,  in  1  owt.  leegs.; 8  15 

Bichromate delivered  England...  0    0 

Chlorate  net  0    0 

Nitrate... ex  quay  Liverpool,   ...  „  11    7 

Phosphate 0    5 

Prussiate net  0    0 

Silicate,  Solution,  140"  Tw 4  10 

Sulphate  (Glauber  Salts) 1  12 

(Saltoake,  96%) 1  15    0 

Sulphur :  Becovered    4  15    0 

Boll   6  16    0 

Flowers.. 7  10    0 

Zinc:  Sulphate   8  16    0 


ISINSRALS. 

£    s.    d. 

Barsrtea:  Lump  Carbonate,  90/92%  8  10    0  per  ton 

Sulphate,  No.  1,  White 2  15    0 

Ohina  Olay  :  of   various  qualities   for  all 

purposes ;  prices  from  about 

11/-  to  about  80/-  per  ton, 

f.o.b.  Cornwall :  stocks  also 

kept  at  Bunoom  and  Preston. 

Quotetions    given    carriage 

paid. 
Ohrome  Ore  :   Basis  50%   c.i.f.  British 

Porte 

Manfiranese :  Lump  c.i.f.  Liverpool  lOid. 
Oohre :  Fnneh  JG f.o.b.  Booen,  net 

JF 


8    7    6 

per  metallic  unit. 
2  5  0  per  ton. 
5  10    0 


TalO  :  (French  Chalk) c.i.f.  Liverpool    8  10    0 


OILS,  etc. 

£    s.    d. 

Aniline  OU net    0    0    4|  per  lb. 

Salt ..     0    0 

Oastor  Oil :  French,  Ist  pressure,  f.o.b. 

Marseilles  less  li% 22  16 

English,  1st  pressure,  f.o.r. 

HuU,  less  2i% 28    0 

Ooooa  Nut  Oil:    Ceylon,  ex  store  Blan- 

Chester net  29  10 

Cochin,  ex  store  Man- 

cheeter net  82    0 

Cotton   Seed  Oil :  Befined  at  HuU,  less 

2)%  naked  18  15 

Edible.. .at  Hull,  less 

2^%  naked  14    6 

Qlycerine  :  Crude,  80%    net  31    0 

Unseed  Oil:   Baw at  Hull,  lees  2^% 

naked  14    6 

Boiled at  HuU  les8  2i% 

naked 15    5 

Starch:  American  Pearl... at  Manchester, 

net    8  15 

Dextrine „  „    17  15 

J'arina „  „    15  10 

Shellac:  Stondard  TN  orange  spot 147/-     percwt. 

Turpentine  :  American at  Liverpool  88    0    0  per  ton. 

Bussian    at  Hull. ..net  19    0    0 


0 

»» 

per  ton 

0 

»» 

0 

M 

0 

»♦ 

0 

»t 

0 
0 

It 

0 

„ 

0 

II 

0 
0 
0 

•  f 
II 
II 

tteairs.  Jiltr^  Dobell  and  Oo.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£  ••  ^.     £  t.  d. 

Qoebee  Square  White  Pine...  per  cub.  ft.  0    1    9  to  0    8    • 

Quebec  Waney  Board  Pine...         „           0    2    8  0    8    9 

St.  John  Pine,  18  in.  average        „          0    2    4  8    8    8 

Lower  Porto  Pine „           0    18  8    18 

Quebec  Bed  Pine  ...M^ „          0    10  0    2    8 

Quebec  Oak,  1st  quality „          0    2    9  0    8    4 

Quebec  Oak,  2nd  quality    ...         „           0    18  0    2    8 

Ash     0    18  0    2    8 

Ehn    0    8    8  0    8  10 

Hickory „           0    2    0  0    2    8 

Quebec  Birch    ,           0    18  0    2    8 

St.  John  Birch ,           0    18  0    2    0 

Birch  Planks „           0    0    9  0    0  11 

Spruce  Spars    „           0    0  10  0    10 

Deals. 

Ist  quality  Quebec  Pine per  std.    22  10    0  to  83  10    0 

2nd   do.            do 17    0    0  22    0    0 

8rd    do.            do            „         11  10    0  18    0    0 

St.  John,  N.B.,ete.,  Spruce           „           8  15    #  7    5    0 

Lower  Porte  Spruce „           8  19    0  8  15    0 

Spruce  Boards „         5  10   0  8   0   0 

UNITBD  STATBS,  etc.,  WOODS. 

Pitch  Pine. 

£    B.  d.  £  B.  d. 

Hewn pereub.ft.  0    1    4to0    1    8 

Sawn „           0    0  11  0    18 

Planks,  Stowage  „           0    0  10  0    10 

Boards,  Prime per  std.    12  10    0  18    0    0 

Oak  Timber  ..   peroub.ft.  0    18  0    2    8 

Oak  Planks  „         0    18  0   2    1 

Bast  India  Teak per  load  12   0   0  16   0   0 

Qreenheart „         8  15   0  7  10   0 

BtmOPBAN  WOODS. 
Timber. 

£   s.  d.  £   B.  d. 

BigaBedwood per  cub.  ft.  0    1    8to0    2    0 

Danteic    and    Memel    Fir, 

Crown    „           0    2    1  0    2    8 

Dantaic    and    Memel    Fir, 

Middling   „           0    19  0    lU 

Stettin  ,           0    19  0    1  11 

Swedish „          0    10  0    18 

BigaWhitewood ,,           0    10  0    18 

Norway  Mining  Timber „           0    0    9  0    10 

Dantsio  and    Stettin,  etc.. 

Oak „           0    2    6  0    8    0 

Norway  Spars „         0   12  0    19 

Deals. 

Bed  Archangel  and  Onega, 

1st  quality per  std.    19    0    0  20    0    0 

Bed  Archangel  and   Onega, 

2ndquaUty    „         14    0    0  18    0    0 

Bed  Archangel  and  Onega, 

8rd  quality    „         10  10    0  '  12  10    0 

St.  Petersburg,  let  quaUty...         „         18    0    0  17  10    0 

Do.          2nd      „     ...         „         14    0    0  15    0    0 

Gefle  „         11  10    0  18    9    0 

Wyburg „         11    0    0  12  10    0 

Uleaborg   „         10    0    0  12  10    0 

Gothenburg  ,         11    0    0  18    0    0 
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SELECTED    PATENTS. 


Com^ied  czprettly  for  thit  ^otmial  by  Messrs.  Page  and  Rowllngson.  £n«ln«ering   Pateat  AgstitB,  28,  N«w 

Brld««  Street,  London »  E.d  ^"t^  ^t  M»nch«stcr. 
Ca^ia o/SptcifiaUicnt  may  be  ^btaintd  atUu  Patent  OfftaSak  Branch^^ii.Southixmpton  Buitdinfft,  Chancery  Lane,  W.Cat  the 

uniform  price  of  M. 


NEW  PATENTS  APPLIED  FOR. 


When  Patents  have  been  communicated  the  names  of  the 
communicalors  are  printed  in  italics, 

9190.  M.  J.  Roberts,  London,  March  ijlh. 
— Improvements  hi  slern  tubei>  of  steiimshipsandtheHkc. 

5212.  p.  B,  Massey,  Leeds.  March  13th.— 
Spanner. 

5218.  O.  B.  Craft.  London.  March  15th.— 
Improvements  in  wreiiclies. 

5219.  H.  DaTey,  London.  March  13th.— J^lcam 
turbines, 

5241.  M*  J.  Kiiroy,  London.  March  13th. — 
fmprovemcnls  in  metallic  packings  for  the  pistons  of 
steam  and  other  engineit  and  pumps, 

5246.  G.  W.  Morrison,  London.  March  T3lh. 
—A  gas  or  the  like  turbine, 

5251.  J.  B.  Smith,  London.  March  13th.— 
Improvemenls  in  aiitopnatk  vvrtriLhes. 

5274.  D.  C,  Smith,  Glasgow.  March  14th.— 
Improvements  in  andrel;*tin^to  com  pounds  for  removing 
incrustation  from  steam  boilers  and  the  Uke. 

5276.  G-  H.  Wright,  Derby.  March  14th — 
Improvements  in  brakes  for  railway  goods  wagons  and 
the  hke. 

5318.  C.  J.  Rousseau  and  E.  C  Ferris, 
London.      March  14th.  —improvements  in  oil  engines. 

5330.  P.  B.  W.  Kershaw,  London.  March 
14th, — Improvements  in  or  relating  to  internal  com- 
bu^tioji  engines  and  fluid  pressure  turbines. 

5347.     T.  Clarkson,  London*     March  T4th.— 

Improvements  in  or  relating  to  steam  generators. 

5363*    A.  M.  Descoura-DesacreSf  London. 

March  14th.— Means  ior  locking  together  screw  nuts  and 
bolts.     iDatc  applied  ft  it  June  3rd^  1904.) 

5372-  V.  Ranalli,  London.  March  14th.— 
Improvement  in  external  gas  furnaces  for  stationary  and 
marine  steam  boilers. 

5412.  A.  BlacKwell,  T.  Harrison,  and  G. 

Harrison,  Birmingham.     March   151I1.— Improve- 
ments in  machinery  for  rolhn^  metals, 

5413.  K.  Stewart,  Glasgow*  March  15th.— 
Improvements  in  and  relating  to  the  propulsion  of  ships 
or  other  vessels. 

5424.  W.  Kneen.  London.  March  15th.— 
Improvements  in  gearing  for  the  transmission  of  rotary 
motion. 

5433.  J.  Henry  and  A.  Anderson,  Lon- 
don,    March  15th.— An  improved  furnace  grate^ 

5443.  F,  Gregory,  London.  March  15th.— 
Improvements  in  locking  nuts  for  bolts,  studs  and  ihe 
like. 

5546.  A.  L.  Hitchcock-Spencer  and  P, 
A.  Sharman,  London.  Maich  1 6th.- Improve- 
ments in  vertical  steam  boilers. 


5549.    W.  J.   Gordon  and  J.   McKechnie, 

London.     March  16th.— Improvemenls  in  and  relating 
to  piston  rings. 

5586.  The  British-Thomson  Houston 
Co.,  Ltd.,  London.  ^larch  J6th. —  Improvements  in 
multiple  cylinder  engine*^.     {Gcttftal  Electric  Cq,,  C'.S.A.\ 

5602.  W  Rowbotham  and  I.  M-  C.  J.de 
Haviliand,  Birmingham,  March  17th.  ^Improve- 
ments in  and  relating  to  hot  air  or  increased  volume 
turbines. 

5604.  W.  Rowbotham  and  I.  M.  C.  J.  de 
HaTliland,  Birmingham.  March  ijtli.— Improve- 
in  and  connected  with  tui  bines. 

5615.  F.  Chorlton,  Manchester,  March 
1 7th. —An  improved  plug  or  valve. 

5626.  M.  Buch,  Coventry.  March  17th.— 
Improvements  in  or  relating  to  worm-gearing. 

5627.  E.W.Whitley,  Leeds.  March  I7lh.— Im- 
provements in  metal  sawing  machines. 

5628.  W.  £*  Barnes,  London.  March  i7tli. 
— Improvements  in  thermostatic  valves,  (Date  applied 
for  March  17th,  igo4.) 

5651.  H.  SyKes,  Ltd..  and  E.  Jackson, 
London.  March  17th.— Improvements  relating  to 
pumping  engines. 

5666.  C.  E.  Finch,  London.  March  17th. — 
improvements  in  automatic  boiler  feeders, 

5674.     L.  K.  Clark,  London.     March  lylh.^ 

Improvements  in  driving  mechamsm, 

5678.  Maschinenfabrik  Grevenbrolch, 
Liverpool.  March  i7lh.  (Date  applied  lor  April 
23rd,  it/>4.) 

5683.  W.  W.  Pagett  and  E.  J.  Gueat. 
Stourbridge*  March  iHth.— An  improved  speed 
indicator  fur  registering  the  speed  of  motors,  motor-cars, 
mo  tor- buses,  steam-engines  or  other  like  machines, 
showing  speed  at  any  moment  and  also  ma.ximum  speed 
attained. 

5699.  J.  H.  Walker,  Liverpool.  March  i8th. 
— Improvements  m  boring  or  distilling  tools.  ((/,  K.Haw 

5701.  D.  McGee,  Glasgow.  March  i«th.— 
Improvements  in  and  relating  to  the  furnaces  of  steam 
boilers. 

RECENT    SPECIFICATIONS. 


BALANCING    DEVICES   FOR    HIGH- 
SPEED  MOTORS  AND  MACHINES. 

Sebastian   Ziani  de   Ferranti,  of  London* 

Feb.  24th,  1004.— This  inventir^n  relates  to  high-speed 
motors,  such  as  turbines,  and  has  for  its  object  the  pro- 
vision  of  means  for  accurately  balancing  such  rotating 
bodies  about  their  axes.  The  invention  consists  in  .id- 
justably  mounting  balance  weights  on  the  r^  dy 

on  opposite  sides  of  the  line  in  which  con  is 

required  and  moving  these  weights  circumieicno.uiv  so 
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that  correct  balancing  is  obtained.  In  carrying  the  in- 
vention into  effect,  equal  balance- weights  are  provided, 
together  w'nh  means  whereby  these  weights  may  be 
attached  to  the  rotating  p.trt  respectively  at  any  point  of 
a  circle  descril>ed  about  the  axis  of  rotation.  Balancing 
the  rotating  parts  of  high-sp^ed  motors  is  thus  obtained 
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by  adjustably  mounting  two  or  more  weights  on  the 
rotating  part  to  be  balanced,  and  moving  these  weights 
circumferentially,  so  that  correct  balance  is  obtained 
without  requiring  alteration  either  of  the  amount  of  the 
weights  or  their  distance  from  the  a3ns. 

TREATMENT    OF    EXHAUST     STEAM 
AND    FEED-WATER, 

Archibald  Edward  Oolibap  Arthur  Fred* 
ertcH  Dobhn,  and  James  Borthw^icK  Kerr« 
of  I«ondoii*  March  i8th,  i904.^This  invention  relates 
to  the  treatment  of  exhaust  steam  and  feed  water,  and  is 


r.gf 


especially  applicable  to  steam- propelled  vehicles,  hunches 
and  the  like^  where  the  supply  of  fresh  water  is  limited. 
It  is  found  in  practice  on  steam-driven  vehicles  tlial  the 


condenser  does  not  always  completely  condense  the 
exhaust  steam,  and  the  working  of  the  return  water-feed 
pump  is  consequently  interfered  with.  One  object  of 
the  present  invention  is  to  obviate  this  dil^ciilty.  Other 
objects  are  to  eliminate  the  oil  carried  over  from  the 
engine.  According  to  the  invention  the  exhaust  steam 
is  first  led  to  an  oil  separator,  wherein  it  is  allowed  to 
whirl  in  contact  with  spirally  arranged  baffle  plates,  and 
the  oil  thereby  separated  centrifngallyand  thrown  down. 
The  steam  so  far  separated  is  passed  on  to  the  condenser 
from  which  the  condensed  and  uncondensed  steam  is  led 
to  a  water  separator^  wherein  it  is  also  caused  to  attain  a 
whirling  motion  in  contact  with  gauie  or  like  bnffles  in 
order  to  separate  the  water.  The  remaining  steam  is 
then  passed  on  through  a  si^uotis  pipe  to  the  feed  tank, 
but  before  entering  the  same  it  is  caused  to  pass  through 
a  filter  adapted  to  thoroughly  eliminate  any  oil  still 
remaining, 

VERTICAL    STEAM    EOILERS. 

Stephen  Evans  Alley*  of  Glasgo^w-  April 
14th,  1904.  This  invention  has  reference  to  and  com- 
prises improvements  in  and  relating  to  vertical  steam 


/■/c  / 
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boilers,  more  particularly  those  designed  for  use  for  steam 
motor-wagons,  and  in  which  the  water  space  is  formed 
between  an  outer  circular  shell  and  an  inner  shell  which 
is  partly  square  or  rectangular,  in  which  are  fitted  a 
number  of  series  of  transverse  water  tubes  crossing  each 
other  at  right  angles  within  the  combustion  space  of  fire 
box.  The  tubes  are  preferably  fitted  with  a  slight  in- 
clination from  one  side  to  the  other  to  assist  circulation 
of  the  water  and  may  have  gutter-shaped  covers  fitted 
over  the  ends,  those  at  the  lower  ends  having  the  open 
part  turned  downward  and  those  at  the  higher  end  turned 
upward  to  assist  in  directing  the  flow  of  the  water*  The 
improvements  of  this  invention  consist  in  providing  for 
the  stoking  from  the  upper  part  of  the  boiler  down  a 
central  tube  or  passage  and  the  arrangement  of  the  inner 
shell  of  the  boiler  and  of  the  water  tubes  to  permit  of  this. 
The  transverse  tubes  are  fitted  in  series  on  each  side  of 
the  stoking  tube  and  the  series  of  lubes  are  placed 
aJternately  at  right  angles  to  each  other  and  so  arranged 
as  to  leave  an  open  space  for  the  stoking  tube  In  figs* 
1  and  2  the  lubes  arc  shown  as  fitted  with  gutter-shaped 
covers  to  assist  in  directing  the  flow  of  the  water  through 
the  tubes  which  are  set  at  a  slight  inclination  for  the  same 
purpose.    These  covers  may  however  be  dispensed  with* 
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NEW    PUBUCATIONS. 


NEW    CATALOGUES* 


*THE  IMPERIAL  DIRECTORY  AND  STATISTICS 

OF  ELECTRIC  UOHTIMG,  POWER,  AND 

TRACTION  WORKS/' 

Great  Britain,  and  Ireland,  India,  and  all  British 
Colonies.  Hazell,  Watson,  and  Viney,  Ltd. 
128.  6d.  net 

This  most  useful  directory  contains  in  a  concise  and 
very  accessible  form  the  latest  particulars  of  the  various 
electrical  engineering  schemes  in  operation  or  projected 
throughout  the  British  Empire.  The  inclusion  of  a  vast 
amount  of  new  matter  dealing  with  the  electric  lighting, 
power,  and  traction  works  in  India  and  the  Colonies, 
has  necessitated  a  considerable  enlargement  of  this 
year's  volume,  which  is  divided  into  two  main 
sections  ;  the  first  covers  lighting  and  power,  tramways, 
light  railways,  standard  gauge,  and  tube  railways  of 
Great  Britain  and  Ireland  ;  the  second  section  is  devoted 
to  electrical  affairs  in  the  British  Colonies  and 
I>ependencies. 

The  details  given  in  each  section  of  the  work  are 
subdivided  into  several  heads,  first  a  statement  as  to  the 
owners  of  the  undertaking  and  the  powers  *under 
which  the  undertaking  is  authorised,  either  by  Act  of 
Parliament,  Board  of  Trade,  etc.  ;  and  then  follows  a 
list  of  the  committees  of  management  where  the  local 
authority  own  the  works,  or  the  board  of  directors 
who  control  the  operation  of  limited  or  incorporated 
companies  ;  and  in  each  case  the  names  of  the  respon- 
sible officers  connected  with  the  technical  and  commer- 
cial departments  of  each  works  are  given.  The  technical 
portion  of  the  works  is  minutely  described,  first,  as  to 
the  system  used  (three-wire,  alternating,  etc.) ;  then  fol- 
lows a  short  account  of  the  machinery,  cables,  and  meters 
in  use,  with  the  names  of  the  manufacturers  and  the 
type  of  engine,  dynamo,  or  cable  used.  This  classifica- 
tion of  the  power-house  and  distributing  equipment  is 
useful  to  everyone  connected  with  the  management  of 
these  undertakings,  as  affording  a  friendly  comparison 
between  the  different  works  in  operation,  and  a  general 
guide  to  those  towns  wjtjere  the  statutory  powers  are 
not  yet  put  into  operation.  There  are  several  other 
features  of  permanent  interest  included  in  the  Directory 
which  appear  to  have  been  compiled  with  painstaking 
accuracy. 

•THE  INVENTOR'S  GUIDE  TO  PATENT  LAW 

AND  THE  NEW  PRACTICE.' 

By  James  Roberts,' M. A.,  LL.B.  John  Murray.  2s.  6d. 
net. 
We  have  called  attention  on  a  previous  occasion  to 
Mr.  Roberts  larger  work  on  *'  The  Grant  and  Validity  of 
British  Patents  for  Inventions,"  of  which  the  present 
volume  is  practically  an  epitome.  It  has  been  specially 
compiled,  with  regard  to  applications  made  under  the  new 
Act,  for  those  who  require  a  lucid  explanation  of  the  law 
and  rules  governing  the  grant  of  patents  in  the  United 
Kingdom.  Information  on  how  to  avoid  the  risk  and  con- 
sequences of  premature  disclosure  of  ideas  is  given,  and  the 
writer  has  successfully  compressed  the  gist  of  the  law 
relating  to  this  subject  into  a  very  small  compass,  while 
he  indicates  reliable  sources  for  those  who  wish  to  follow 
up  any  special  point. 


BOOKS   RECEIVED. 

"  The  Home  Mechanic."    By  Juhn  Wnght.    John  Murray.    6s.  net. 
•  Work.'*    Half- Yearly  Volume.    Cassell  and  Co.    4s.  6d. 


Tiic  Faiftankft  Gofiipaay»  78-80,  City  Road,  E.C.,  forward 
a  useful  table  for  converting  American  dollars  into 
English  pounds.  Rules  for  converting  Metric  to 
English  weights  and  measures  are  also  included,  and 
incidentally  the  firm  call  attention  to  their  weighing 
machines,  weighbridges,  trucks,  portable  forgeflv 
renewable  valves,  double  tube  injectors,  vulcabeston 
packing,  twist  drills  and  hack  saws.  A  leaflet  is  also 
forwarded  illustrating  the  horse  shoe  brand  Arcade 
files  and  rasps. 

Messrs.  Matthews  and  Yates,  Ltd^  Swinton,  Manchester. 
In  a  well  printed  pamphlet  dealing  with  mechanical 
draught,  this  tirm  enumerate  the  advantages  claimed 
for  their  Cyclone  fans,  of  which  several  half-tone 
illustrations  and  line  drawings  are  included. 

The  British  Accumulator  Company,  Ltd.,  of  Parliament 
Mansions,  Victoria  Street,  Westminster,  S.W.,  by 
means  of  an  illustrated  post-card,  call  attention  to 
their  solid  cast  Plante  plates. 

Messrs.  Chambers,  Scott  and  Co.,  Motherwell,  X.B. 
Circular  Xo.  6  is  devoted  to  the  firm's  standard  electric 
winches,  of  which  two  illustrations  are  included. 

The  Otto  Gas  Engine  Vorks,  360.  Dearborn  Street, 
Chicago.  Bulletin  No.  2  is  an  illustrated  price  list 
of  the  firm's  specialities  for  the  supply  of  water  to 
locomotives.  Illustrations  are  included  of  the  Otto 
Stand  Pipe,  as  well  as  of  new  st>'le  long  radius  tank 
fixtures,  new  balanced  Otto  tank  valve,  Snow-Milne 
Slow-Closing  Valve  Device,  etc.  From  the  same  we 
have  received  a  leaflet  enumerating  the  advantages 
claimed  for  Battelle's  Dry  Chemical  Fire  Extinguisher. 

Messrs.  H.  Sotheran  and  Co.*  Booksellers,  140,  Strand, 
W.C.  Bibliotheca  Chemico-Mathematica — an  in- 
teresting catalogue  of  second-hand  scientific  books, 
including  the  librar>'  of  the  late  Professor  Alexander 
William  Williamson,  F.R.S.,  with  an  appendix  of 
English  and  Foreign  standard  works  on  the  exact 
sciences. 

Messrs.  Mather  and  Piatt,  of  Salford  Iron  Works, 
Manchester,  have  issued  a  third  edition  of  their  cata- 
logue of  "  D "  Type  Dynamos  for  small  outputs. 
We  note  that  this  has  been  extended  by  the  addition 
of  three  new  sizes  of  machines  to  cover  outputs  up 
to  100  kilowatts. 

The  Simplex  Steel  Conduit  Company,  Ltd.*  send  us 
the  Simplex  Pocket  List,  1905  (Booklet  No.  103 — 
7500-3-05),  an  illustrated  price  list  of  the  firm's 
manufactures. 

Messrs.  Matthew  Wells  and  Co.,  of  Hardman  Street 
Oil  Works,  Manchester,  forward  a  price  list  of  their 
"Wellsaline"  (Registered)  Motor  and  Cycle  Oils. 
This  lirm  are  the  sole  manufacturers  of  the 
"  WcUsaline "  lubricants,  which  include  lubricating 
oils  for  cotton  and  woollen  mills,  collieries,  engineering 
works,  rolling  mills,  timber  and  paper  mills,  railways, 
steamships,  corn  and  flour  mills,  etc. 

The  **  Gaines''  Reversible  Propeller  Company.  Ltd.,  of 

6  and  7,  Stonecutter  Street,  E.C.,  describe  and  illustrate 
their  propeller  in  a  booklet,  pointing  out  that  it  is  of 
British  manufacture  throughout.  We  note  that  the 
firm  also  supply  manganese  and  phosphor  bronze 
hollow  shafting,  ball  races,  solid  steel  and  brass 
shafting,  and  thrust  blocks  for  all  powers. 

Messrs.  T.  D.  Robinson  and  Co.,  Ltd.,  of  Derby,  forward 

their  price  list  of  rivets,  bolts,  etc. 


No.  17.    Vol  6. 

IN**  %4f,4%     No.  ta.    Vol    t  . 


SIXPENCE. 


IIDAY.         ' 
JANUARY  6.  1909. 


R\GES 

WEEKLY 


moinEERino  •  electricity 
sniPBuiLDino  ^  ninino 

IgOng  STEEL iriPUSTRmS 

ruBL^mNol.'^ncE*.  CLUIN  MOUSE,  5URRE/  STREET,  STRfllND.  LONDON  \^ 


f  «AMCLt^  I*»n9  :  as,  tCt»t  4e  ♦■  ll»fl«T!»i» 


■jiuri  V  1.4 v:". 


AOi 


PAGE'S     WEEKLY. 


jAXUARY  6,   1^5. 


BSTABLISREID   1860* 


TEL-  ADDRESS:    "LOCO..   LEEDS. 


HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY.    LEEDS. 

LOCOMOTIVE    ENGINES, 


LTD., 


I  all  ^i/es  ;ind  any  gauge  of  KaiKvay,  of  greatly  improved  Cotislruclion,  {or  Main  or  Branch  Railway?*  Contractors* 
Ironworks,  Cohieries.    Prices,  Photographs,  and  full  Specilications  on  application. 


^SOLE    MAKERS    OF    THE    '•  RODGERS  "    PULLEYS    (Registered). 

Ih  Wrought  Iron  throughout.   Rim,  Arms,  and  Boss. 

"  ALSO   "  ETCHELLS' "    NON-DRIP   BEARINGS.   SHAfTINC,   AND   ACCESSORIES. 


(( 


SIROCCO 


If   PROPELLER 
TYPE 


ELECTRIC    or    BELT-DRIVEN, 


Ifealcr  Volumetric  Capacity  and  Higher  Mechanical 
^  Irfficiency  than  any  other  Pan  designed  tor  similar 
^B  vork. 

DAVIDSON  &  CO.,  Ltd.,  ^  BELFAST. 


HIGHEST   AWARD.  GRAND    PRIZE, 
ST.    LOUIS    EXPOSITION,    I904- 


FANS 


BRAt\ICHE3:- 

13,  Victoria  Street^  Westminster.  37»  Corporation  Street, 

LONDON.  MANCHESTER. 

Sole   Kepresentativea  for  the  Contin«nl  of  £uroi:«:^ 

WHITE,  CHILD.    O  B£NEY«    Ltd.,  62  and  63,  Queen  Street.  LONDON.  B.C. 


115,  Hope  Street. 
GLASGOW. 
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GREEN'S    EcONOMISErM 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 

Mare  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora* 
live  point  always  ready 
on  sudden  demand  for 
e^rtra  power* 

CMtmiogue  gives 
dciaiis. 


Saves  15  to  25  per  cent,  in  Coal 


'^ 

'* 


w 


„  E.  GREEN  &  SON,  Ltd.r*'""  *"«  "r.low.'''  '-'"^'"~-  ,^ 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 


WORKS, 


LIVERSEDGE. 


Sat  2ct, :  3,S  Ntrkmcrrnhvikc, 


DesJftAers    and    Builders 

of 

Hlih.Class    Machine 

Tools. 


i 


6  [l.  arm 


HUb  Speed  Radial  Drill,     CapacUy»  six  ^  boles  throusH  I  la.  plales 
per  fniDut«*    600  revolultons  on  drill.     No  belt  feed. 
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The 


POWER  GAS  CORPORATION 


I.TD>« 


89,  VICTOBIA  STBEET.  LONDON.  S.W.,  and  STO€KTON*OK-TEES. 

Producer-Qas  Specialists, 

And  MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING 

WITH    OR    WITHOUT   AMMONIA    RECOVERY, 

ONDER  MOND,  DOFF  *•"«  TALSQT  "«hi8 


COSTRACTOKS   TO  HIS  MAJESTY  S   AND  OTHER  GOVERNMENTS, 


James  Fairley  &  Sons, 

f-;.'c,"'u^T~'*;      TOOL  STEELS 

tni-ti*   tttteatloo  to  ibelr  UojivAlUd  S«lf-b»nS«&iof  6t««L 


FAIRLEY  s SELF-HARDENING  Tool 

FOR    HEAVY   CUTS   AT    HIGH   SPEEDS. 

U  con«ld»red  to  lie  Ih*  HARDEST  NOTE.    JAMES  FAIRLEY  ©  SONS' 

and  TOUGHEST    Steel   jet    m.de  WORKS    (Br.mall     Lane.    Shefneld. 

<Rllboueh       the     cheapeml     in     the      X       ^^^    ^j^,    g^^^^,    p^^^^    ^^^    RoHln» 

Mills,      Birmingham)     aro         merely 


Mftrketu      Small    samples    free    ta 
appravrd  buyers* 


Branch   Departments*  and 


OLD   MINT.  SHADWELL  STREET,  BIRMINGHAM. 


t^r:      '     '      ?-'    Jrr    .    I    r         A.,  .,,>,        pjQ  j^    5      PATE  NT  KQ 

%  \,      EXTRUDED  METALS. 

Tme  delta   metal   t-o,LTO.  no.  Cannon  St    Lomoom.E.C 
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(Rsoitnicirtti  as  a  KK\rsi*Ai<tit.i 


JANUARY  13,  U 


PAGE'S 
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moinEERino  •  electricity 
sniPBuiLDiriG  ^  ninino 

IgOri^  STEEl iriDUSTRIK> 

ru6L.sH.N^%/,cEs.CLUN  MOUSE,  SURRCy  5TREET,  5TR3ND,  LONDON 
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luKAXf  15,  1905. 


Water  Gau&e  may  be  the  Death  of  You 

or  Your  Workmea.  Al  Icft^t.  it  it  firctty  %ur€  to 
injore  toneoAC,  if  it  g«lt  &  ckaace.  p^ 

Keep  0\it.f  Hospital 

hnd  ke<|»  your  Mem  out,  too,  Vy  ftttmg  ttp  the 
'   0/t7(^  5ap  gauges  ever  made.    They  are  known  «t  I  be 

''Klinger'' Water  Causes,  ana  iKey  wouh 

Bur>K  have  No  Gl&si  Tubes  to  break,  require 
No  Proteefor.  and  yo«t  can  See  the  V/mUt  Level 
ftt  a  Glance,  and  at  a  eonaiderable  dUlance. 


If  you  Value  your  life,  ^on^t  work  your  mmler  mm 
a  common  gia$i  tube  water  gauge,  but  $end  fcr  our  9*dmp6let  '*iCA/* 

^ZZX     lUchard  Klingcr  &  Co. 


1h*  A4Air«lt7. 


66.     rENCHCltCH     STREET.     LONDON.     E.G. 


W^ 


Match  A  Match 

MACHINERY. 

A..   R.OLL£IV9  Engineer, 


CahkAddfos  /  "•_ 
*•  Pliayphoroi,  Berlin. 


BERLIN    N.20,    GERMANY. 

CMtmtogueM  sad  BBtlmmtcm  ior  Campletc  Plmatm  Free   oa   Appticmtioa^ 
REFERENCES    TO    MATCH     MANL  FACTURERS    ALL     OVER    THE     WORLD. 


SIMPLEX 

STEEL 

CONDUIT 

Co.f  Ltd., 


SIMPLEX     r¥S  CONDUITS 

FOR  INTERIOR  [        &        J  BLBCTRIC  WIRING. 


6IMPI.CX 

Send      ior     New 

Abridged  List 
with  LEE.  Rule*. 


vi^ 


Of 


80.  DIGBETH,  BIRMINGHAM, 


And  at  MANCHESTER, 


tniL     cMBurr 

SyiTCM     is     the 

most  complete  sy*- 
tein  made*  It  con- 
sists of  10  £rxde» 
of  conduitv  AQd 
nearly  t.ooo  staa^ 
dardized  fittlo^ 


tfM«UliMI,tlll. 


20,  BUCKLERSBURY,  LONDON,  EX.   LrvERPOOL.  k  Glasgow. 


Gcocral  UaRagcr*sOfltce:—  ^ 

WbSTlXG HOUSE  aLtJO^  STR4»D,  W.C. 


ISSwfy 


ro.  19.    Vol.  e. 


bin  Pitp9T  C^y   for  CircvUfioa  Afcroft^ 

SIXPENCE.  FRIDAY. 


<RltOtStFKLD  A^   A    NEUSl4[«lf|H 


JANUARY  20,  1905. 


RSGE'S 

WEEKLY 


m 


EnOiriEERIMO  •  ELECTRICITY 

sniFBUiLDiriG  ^  ninirio 

jgorij  STEEL  INDUSTRIES 


,uBL.sH,No^FF,cEs.  CLUN  HOUSE,  SURRE/  STREET.  5TR3ISD,  LONDON, 


J  ruAXCF.  Pun*  :  13.  Rue  de  In  Banqur 


tNOtA.  C«1rutt3     Thicker,  Splfit  &  Cc*. 


C  AX  A  DA  :  Motvtrral  Stw%  Company. 
UNiTicn  MAT^i  Xf  >A  York  t  lotwnatuMuJ  K« 


Match  &  Match  Box 

MACHINERY. 


5ii/«  SptclMHty  9lBC€  egtMbtUbofat  ta  I8SS  •i 


A.   ROLLER,  Engineer. 


4 


'*Phosphoroi,  Berltn  '^ 


BERLIN    N.20,    GERMANY. 

CatrnJogutE   sad   EsiimatcM  for  Complete   Plmau   Free   oa   Appilcmtioa, 
REFERENCES    TO     MATCH     MANUFACTURERS    ALL    OVER    THE     WORLD- 


Sankey's  Fire  Bricks  and  Fire  Cements. 


Every  Description   of  FIRE-CLAY  GOODS. 


STOCK   UNEQUALLED. 


VAKIOUS  BKANDS 


Eogtne^rs'   D^fiicna  made  to  Order  of  the  beat 
Fire«refti&tins  Materials. 

WRITE     FOR     NEW     OATALOQUC. 


'^X^ 


J.  H.   SANKEY  ff    SON,  Ltd..  oTSl.  Essex    Wharf,    CANNING   TOWN,    E, 

E5TA1ILI5HED     1897. 


ISnarSSISRSa  AkroW. 


SIXPENCE. 

(REGI^KtJtU  AS  A  XlW^I'ArtH  i 


FRIDAY. 
JANUARY  27,  1905. 


mOE'S 

WEEKLY 


EHGinEERirfG  •  ELECTRICITY 

sniPBUiLDiriG  ^  ninino 

IROn  S  STEEL  iriDlISTRIES 


rusLisHiNa  of/Icm.  CLUN  HOUSE,  SURRE/  STREET,  5TR3ND,  LONDON. 


FffAXCm.  Puis  :  tt.  RtM  dc  li  Baoqoe. 
Gnut&wY,  fierlla  :  i^,  Uater  da  liadOL 
Ro»lA,  St.  Ptfccnfrorf :  14.  NcfVkjr  P»o«p^t 
ITALT,  Rome  :  ^7  Cono. 
AVWtni/L,  Virmia  x  Klrotnentruae,  or  50. 


lumh,  CaJcutta :  Tliscker,  Spink  ft  Cov 

Bombajr :  Thadter  &  Co.,  Ltd. 
SODTB  ArfUCJL,  Cape  Town  :  G^^doti  A  Gotdi. 
tAP4K,  Yokohama:  ILelly  &  Wa}»h.  I4ii 
NffW  ZeaUL1i!>  ;  UordoQ  ^  Gotch,  U4, 


UltmtiSTATXv  N'ew  York  :  [ateritatMwal  Ke 


SIXPENCE. 

(RKQISTBRRD  JIS  A  NEWSPAnS.) 


FRIDAY. 
FEBRUARY  3.  1905. 


RNOE'S 

WEEKLY 


EnoinEERiriG  •  electricity 
sniFBUiLDiriG  ^  niniriG 

IROn  g  5TEEL IP1DUSTRIES 


ruBLismNo  OFFICES.  CLUN  MOU5E.  5URRE/  STREET,  5TR3IND,  LONDON,  W, 


'^^rit :  12,  Rue  dr  la  Banque^ 
'  Berlin  r  13,  Utit«r  den  Linden. 

Peteni»iirK  :  14,  Nenlcy  ProspccL 
I  ITAt  T,  home  I  307  Cor»o. 
lAosntiA,  Vieiuxa  :  fdrnliienlraaftr,  nr.  3<». 


IWDIA,  Ca!   I  Co. 

,         Br.i,  ,.. 

SOUTH  At-  ii&Gotch. 

Tapax,  YokotT^ma  :  Kf  Jlv  .^  Wsish,  Ltd. 
fiww  ZKALAyD  :  Gordon  &  Gotch.  Ltd. 


CANAEkA  :  Montrtal  New*  Ckmrpany. 
t>MrrsD Statks,  New  York:  Iniernatinnal  Ka  ^ 
Cbicago  t  SubMiiptioo  New«  Co.  ^ 
Australia.  Melbourne :  Gkirdoa  &  Gotcfaf 
STRAiT^SETUilfE.vrs.Singapore:  Kelly  A  Walthj^  U 


A 
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FEBitVAjnr  5,  190S. 


B8TABI.XBHED  1860. 


TBL.  ABDBBSS:   "LOCO.,  LiBBDB*" 


HUDSWELL,  CLARKE  &  Co.,' 


RAILWAY    FOUNDRY,    LEEDS. 

LOCOMOTIVE   ENGINES, 


LTD.! 


Of  all  sizes  an<I  any  gauge  of  Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  Contractors, 
Ironworks,  Collieries.    Prices,  Photographs,  and  full  Specilication*  on  application. 


SOLE    MAKERS    OF    THE    "RODGERS"    PULLEYS   (Registered).] 
Wrought  Iron  throughout.  Rim,  Arms,  and  Boss. 
ALSO   "ETCHELLS"'   NON-DRIP  BEARINGS.   SHAFTING,  AND  ACCESSORIES, 

MILLING   CUTTERS. 

High  Speed 

or    J^      ^ 
Ordinary  StccL 

£.  G.  WRIGLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 

Sankey's  Fire  Bricks  and  Fire  Cements. 

B  Every  Description   of  FIRE-CLAY  GOODS,  STOCK    UNEQUALLED, 


VARIOUS  BRANDS 


it.  to  NOD  NX 


. .    Engineers'    Designs  made   to  Order  of  the  best 
i|y|  Fire^resisting  Materials. 


^ 


^     jvsat*- 


s: 


WRITE     FOR     NEW     CATALOGUE. 


X  H.    SANKEY  ff    SON,  Ltd.,  JfrVel  Essex    Wharf,    CANNING   TOWN,    E^j 

ESTA&LISUKD     1S57. 


ruBiTisHiN'^  OFFICES.  CLUN  HOUSE,  SURREy  STREET,  STRAND,  LONDON.  Wl 


Gri  ^  defl  Uoden. 

Rl  +,  NcTsLty  Prosp^t 

rTBU,  Vtcufu  ;  KlmUienims^.  Dr.  30, 


ijrDiA.  C^'     ■"  -      ::  *  ^ 

SOITTH   Ai  iotl&Gotch. 

New  Z&AIJI.VD :  Gordon  &  Oouh,  Ltd. 


Canada  r  Montreal  Newi  Company^ 
OtrrniD  Statu,  New  York:  rnt«riiition»l  Hi 

Chtcago:  SiibKiiptioo  Newt 
AtrSTRAUA,  Melbourne  :  GonioB  It  Ootcb. 
STiurfsSKiTLitiiKNTS.  Singapore.  KeUy  A  Wi 


I 


No.  23,   Vol.  6. 


%tm  Wtiptr  Cop7  for  Cif enlftfioii  A%ro«J 

SIXPENCE.  FRIDAY 


(RSOISTBIRED  AS  A    S  E\VSPAPrp.  I 


FEBRUARY  17.  II 


WEEKLY 


.f^ 


EnoinEERino  •  electricity 
sniFBuiLDinG  ^  niriino 

IROn  ^  STEEL  iriDUSTRIES 


fUBLrs'HiNG  ofAces.  CLUN  HOU5E,  SUKRE/  STREET.  5TR3ND,  LONDON, 


^H  rft4v 

■ii 


rft4vcic.  Pari*  :  ai.  Rue  de  la  Batic^ue. 
GtRMAKY,  BcrUn  :  13.  Unterden  Linden. 
Rt*5SIA,  Si.  PctenimrR:  1^.  Neviky  Pro*p*<;t 
ITALV   Rome  ■  3C7  Cor*o 


|Nm&.  Cakutta  :  Thaclm-,  Spink  &  Co. 

Bf*nT!i?3y  :  Thactrer  ft  Co  ,  Ltd. 
Sfii         '  "  ]..n  &  GotclL 

J^  .Ltd. 


Cakada  t  MoRtrral  News  Company. 

Uitmo  STATl^5  N>w  YrrW     I.,  iinafmnil  Ketw  C 

ACSTRAUA,  Mr^ 


lo.  24.   Vol.  6. 


SIXPENCE. 


FRIDAY. 
FEBRUARY  24,  H 


FLOE'S 

WEEKLY 


EnoinEERino  •  electricity 
SHiPBuiLDino  ^  ninino 

IROn  g  5TEEL  inOUSTRIES 


«L"HmG'1,''Fr'*icE9.  CLUN  MOU5E,  SURREy  STREET,  5TR3ND,  LONDON, 


rftAvcK.  Pirii :  u,  Rue  de  ta  Eaoqoe 
GCPMAKT.  BerllD  t  13,  Uater  den  Linden* 
RCiUA,  SL  Pttcr>^arg :  14,  fiwnky  Provpeet 
'      ■  ^,  Koroe  :  307  Cor»o. 

Vienia  x  Klrolnentnsae,  nr,  }o. 


Lmdijil,  CaikiiUa:  Th>:V       '  '.Co, 

SorrTR  AFfuCA'  Caf)e  7  m  &  GoCcli. 

Upak.  Yokohanu:  Kcliv  a  waish,  Ltd» 
Nivr  ZEAtMJftf :  Gordon  &  GoUh,  144. 


Camaha  :  Montreal  Newt  Ct/m^auf. 

UtirrsD  States.  New  York  :  intimatiaiuU  Kc««  C4 

Chicago :  Sabio1ptla«  N'ewt  C«, 
AormALiA,  Melbourne :  Ciordoc  A  Ootcb, 
STRAlTsSSTTLXM15TS.&lDgai>Or«:K«llr  A  ^ 


ewtc«, I 

Lcb,       A 
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Pebrdast  24.  190$. 


HADFIELD'S 


STEEL  FOUNDRY  Co..  LTD. 

SHEFFIELD. 


Tramway 
Points  and   Crossings. 

Drain  BoxeSi 
Tie  Bars,  Tools,  &c. 


Hadfreld's  Patent 
^'Era'*  Manganese  Steel 

is  the  supreme  material  for 
Tramway  Points  &  Crossings. 


The»e  two  patr!»ot  HiidfieUt  sTratttujiy  Whctb  and  .Vxles  hnve 
been  In  i\»c  on  the  Sbeffidd  L:iirp6r,itlon  Irainwav!*  for  a 
period  of  i^  year*  nn  rotUM  of  dJfficiiU  and  steep  ^jnidirnU.and 
durinf;  thai  time  h^vc  tnivcHcd  n  di«>t.mce  .'t  7g,6fto  ntiJci.  The 
wheels  have  worn  e^jual  ui  <li.imtlcr,  ;ind  have  never  been  rt- 
turned  ax  removed  ironTi  ^trvict-  ditrlnjj  Ihts  lime 


Wheels  and  AxJe 
before  lieinR  put 
k»  wurk,  shown 
ior  comparlijoa. 


MALLEABLE  IRON 
CASTINGS. 


The  Hardy  Patent  Pick  Company, 


LIMITED. 


SHEFFIELD,   England. 


fo.  25.   Vol.  6. 


SIXPENCE. 


R\OE'S 

WEEKLY 
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^ 


EnoinEERino  •  electricity 
sniPBuiLDino  ^  ninino 

IgOPI^  STEEL iriPUSTRIES 

u"mNo1>''F#icEs.  CLUIS  MOUSE,  SURREY  STREET,  STR3ND,  LONDON. 


EUtSH 

FtfJix^A,  Putt :  »,  Roe  4t  ti  Banq^. 
GCIUIAKV.  Bcrtiii :  t|.  UoUr  dea  Uftden. 
Rucsu.  St.  PcUtnfrurf :  14,  Nevsky  fVotpcct 
iTALt;  Rnme  :  J07  Cono, 


IMDIA^  Calcutta  :  Thacfccr,  Splok  ft  Co, 

Bombay  :  Thacleer  &  Co..  Ltd, 
SOITTH  AyRJCA,  Cape  Town  :  Gordon  it  G«tc^ 
T4PAK,  Yokohama  :  KeJty  Jk  Walsh,  Ltd. 
NkW  Z&AUIKD  :  Gordon  &  Gotcb.  LuL 
♦ 


Canada  :  Moiitr«al  Htwt  Comp*ny, 

Unirmo  STATES.  New  York     rnternahonit  Kr 

Chicago  :  Subfcnptiosi  NenwC 
AtJSTRAUA,  Melbottme :  Gordoft  ^  Gotcb. 
SrRAlT^SifrrLnutXTS.Sing;boo(<..^%v.-^  ^^^ 


PAGE'S    WEEKLY. 


MAIK:m  3,  190$. 


B6TABU8HED  1860. 


TBIi.  ADDRESS:    "LOGO.,    LLBSDa." 


HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY,    LEEDS. 

LOCOMOTIVE   ENGINES, 


LTD.,. 


Of  all  size«  and  any  gauge  of   Railway,  of  greatly  improved  Construclion,  for  Main  or  Branch  Railways,  Contracton. 
Ironworks,  Collieries.    Prices,  Photographs,  and  full  Specilicalions  on  application. 


iaii 


SOLE    MAKERS    OF    THE    "RODGERS"    PULLEYS   (Registered)- 

(Wrought  Iron  throughout.  Rim,  Arms,  and  Boss. 
ALSO   "ETCHELLS"*   NON-DRIP   BEARINGS.   SHAPTINC.   AND  ACCESSORIES. 


MILLING   CUTTERS, 

High  Speed 

or    J«      J« 

Ordinary  Steel. 

E.  G.  WRIGLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 


Sankey's  Fire  Bricks  and  Fire  Cement! 

Every  Description   of  HRE^CLAY  GOODS. 


STOCK    UNEQUALLED. 


VAItlOUS  BRANDS 


Engineers*    Designs  made   to   Order  of  the  best   ^ 


^  ^  SANKEY   - 
•  LONOOIU  C. 


Fire-reststing  Materials. 
WRrTE     FOR     NEW     CATALOGUE. 


X  H.   SANKEY  ff   SON,  Ltd.,  o"ffi;f.  Emcx    Wharf,   CANNING   TOWN,    E. 

ESTABLISHED     1657. 


ruBLYsmNG  orAcEs.  CLUN  MOUSE,  SURREy  STREET.  5TR3ND,  LONDON. 


FVAMO*  Partt :  is,  JKm  A«  Is  Banqufc 
Gmmaiit,  BcrUa  :  t  j,  Onter  dea  Uaden. 
RO^U.  St  Pcten^urie  ■  14^  Htnkf  Prospect 
llALT,  Rome  :  $07  Corso, 


llvmA.  Calcutta  :  Thicker,  SpUik  it  Co. 

Bombay  :  Thicker  &  Co.,  Ltd. 
Sovm  AnuCA,  Cape  Town  :  Gordoa  &  Got«^ 

iAF4N«  Yofcoharna :  Kellv  &  Walih*  Ud, 
tiw  ZsAtAxo :  iiordan  ^  GoCch.  Ltd. 


Cakada  :  Monbreai  Newi  Company. 
UMmo  States,  New  York :  iDttmitiOfty  I 
Chicago :  SuteGdfti«a  Hwmt  i 
AinrSJUM.  Melbottitie :  Oerdoa  ft  OottfL 


ruB  "sJ,'io1,''FncEs.  CLUIS  MOUSE,  SURREy  STREET.  STR3IND,  LONDON.  \M 

FWA»C»,  Parti  :  M,  Ftie  <e  la  Baaqk^e,  lUDIA,  Calcutta  :  Th -•  t  Co.  C  aw  ADA  :  Montreal  Newi  Co™  nan»  ~ 


I  Banqueu 
GCRMAMY,  Bttlin  :  15,  LfnUr  den  Linden. 
Russia,  St.  Pctenburfi:  t  14,  N'eviky  Pt09peet» 
iTALV.  Rocrie  :  307  Corso. 
AvstmsK,  VitaoA  :  KlK^tnervtrAsic,  nrtjo- 
_  _  f      -> 


BombiY  :  ThLi 
SOtnH  AFRICA.  Ca|ie 


Co. 

rd. 


iAFAW.  YoltohaiDa;  KclJv  i  V^ilsh,  (,td, 
r«W  ZKALiXD:  Uortioq  &  GotcJt  U<t 


Caw  ADA  :  Montreal  Newt  Company. 

Uirmil>  STATKS.  New  York :  Inttfnational  New9  ^ 

Chicago  :  S  abaoiptioe  Mem  r^ 
AUSTtDUA,  Melbottrae :  Gordon  H  Gotcha 
Sne  Al  rs  SETT  LKMMNTS  ,Sia4;iOcxt.  ,Sjjt!i.^  ^^«.tJ 


March  31,  1905. 


PAGE'S    WEEKLY, 


Contracts 


EAST     INDIAN     RAILWAY.— The    East 
Indian  K^llwiiy  Company  is  prepared  to  receive  TEKDERS 
lor  inc  SUPPLY  and  UELIVERV  ol  :— 

ti)  STEEL  PLATES.  AXGLES.  BARS,  etc.; 
(2>  FILES: 

(3)  PICKS,  KfJDALIES,  PHOWJMHS.  and  SHOVELS: 
(4>  HAMMER  HANDLES  and  MALLETS  ; 
^a*  per  specihcation*  to  be  *een  at  the  ConipaE)v'« Offices. 

Tenders  arc  to  He  acnl  to  the  iindcfBigned.  niiarked  "  Tender  fur  Steel 
PJalt*.  etc.  *  or  as  Ihc  case  may  b«,  not  Utcr  than  Twelve  oclCKit  nooa 
on  Wednesday;  the  51  h  day  uf  April  next. 

The  Critnpany  reserves  to  iUeli  the  right  to  divide  the  order,  also  lo 
decline  any  Tender  without  assigning  a  reafton^  and  does  not  bind 
it»df  to  accept  thf  lowest  or  any  Tender. 

Fees,  which  cannot  under  any  circumstances  be  reLnrned.&re  charged, 
lor  the  spccitica lions  as  und«r,  vit.  :  For  Xos.  land  2.  21s,  e«icb^and 
ior  Nij«.  3  and  4,  1C&.  6d.  each.  By  order. 

Nicholas  Lane,  London.  E.C..  C  W,  YOUNG. 

March  »jrd,  igo^.  Secretary-. 

CLYDE     NAVIGATION,— TO     BOILER- 
MAKEBS. 
BOILERS  AND  SrPER HEATING  APPARATUS. 
The    Tin»tee«   v(    the    CUdc    NavlKalion    Invite    TENDERS    for 
liOILERS  and  SIPERHEATIXG  APPA  RAT  rS  for  Electric  Power 
Generating  Plant  at  Clyclebault  Do.k. 

Copies  of  the  speciircatiun  and  form  of  Tender  are  to  be  had  M  lh!» 
Office,  from  Mr.  Gk<\  H.  Uavteh,  Ihc  Mechanical  Engineer,  on  pay- 
niBjjt  of  ;^2  is,,  which  will  be  refunded  on  rcctipi  of  a  bona  fidt  Tender. 
Scaled  Tenderii.   marked  "Tender    fi.r    Boilers   and    Superhe.iting 
Apparatus;'  lo  be  lodged  with  Ihe  ifuder^ij^ncd  not  Ijicr  than  noon  00 
Monday,  April  17th,  1005, 
The  Trustees  mav  not  accept  Ihc  lowest  or  any  Tender. 
16,  Robertson  Street.  Giawjow,  T.  R.  MACkE NZl  E, 

March  ;4tb,  ujos  fieneral  Manjpjitfr  and  SecreUry. 

CLYDE       NAVIGATION.  -=  TO       SHIP- 
BUILDERS 
D  H  E  D  G  E  K 
The  Trustees  of  Ibe  Clyde  Navigation  invite  TENDERS  for  .1  BOW- 
WELL  CENTRE-LADbER  SELF-PROPELLING  DREDGER, 

Dawjn|E>  mav  be  ^een,  and  copies  of  the  »pecirtcatio»  and  form  of 
Tcndtr  obtained,  on  application  at  thi>i.of]ke  to  Mr.  Geo.  H,  Baxtek, 
the  Mechanical  Engineer  on  paymeot  of  £5  5*  .  which  will  be  refunded 
on  receipt  of  a  hmil  ndr  Tender. 

Sealed  Tenders,  marked  "  TendL-r  for  Drerlgcr,"  lo  be  lodged  with  the 
undersigned  nut  later  tlian  noon  on  Monday,  April  ijlb,  ig«i5. 
The  1  rustet-s  may  nut  accept  the  lowest  or  any  Tender. 
1%  Robertsc  n  St  ret  t .  Gla&gow,  T,  R.  M  AC  KEN^t  I E , 
March  jand,  tij05^ Gener.it  Manjtgfr  and  Secretary. 

BO  R  O  U  G  H    OF    HAMMERSMlfTT 
ELECTRICITY  DEPARTMENT. 
The   Hamnicrinvltb    Boroui^h   Counci]    invite  TENDERS    fnr    the 
SUPPLY  of  the  toil,  wing:— 

I .  VAy  I L  E  R  F  L  U  ES  and  ECOX  OM I S  ERS, 
1,  HIGH-PRESSURE  STEAM  PIPES. 

3.  HIGH  PRESSURE  hEED  WATEH  PIPES. 

4.  EXHAUST  STLAM   FEED  WATER  HEATER  and  CIR- 

CULATI^G  WATER  PIPES. 

5.  STEAM  VALVES  and  FEED-WATER  HEATERS,  and 

6.  COAL  ELEVATOR. 

Specifications  and  F^unis  of  Tendtr  can  be  ubtalocd  of  the  Borough 
Electrical  Engineer.  Mr,  G.  GlLHlRT  Bkll,  Electricity  Works,  S5, 
Futham  Palace  Road,  W.  upon  payment  of  One  G (linear  which  will  be 
Teturned  upon  receipt  of  a  ftom!  /rrf^  Tender. 

Scaled  Tenders  to  be  endorsed  and  dcUvcred  to  me  at  Ihc  Town 
Hail.  Broadway,  Hammersmith,  not  later  than  4  pni. on  Wednesday, 
April  ^h,  1905. 

The  Council  does  not  bisd  itselt  to  accept  the  lowest  or  aay  Tender* 

March  T4th.  Tcos H.  THOMPSON.  Tnwn  Ctcrk. 

BOROUGH    OF    BATLEY,— BRADFORD 
ROAD  TRAMWAYS  RECONSTRUCTION. 
Ihe  Bailey  Corpufaliuo  invite  TENDERS  i^r  the  fMlkminff  Works 
in  ^connection  with  the  Extcn^UMn  of  Ihc  rrarnways  In  Bradford  Road  :— 
Contract  No.  n— PERMANENT  WAV  CONSTRUCl  ION  and 

PAVING. 
Coutnicl      No.     15.— OVERHEAD      EQUIPMENT.     STEEL 

Pt>LES,  etc. 
Contract    No.    10 -FEEDER     CABLES,    CONDUITS,    and 
ACCESSORIES 
Co|ri^»  of  the  General  Conditions,  Spectiications,  Quantities,  Form 
olTenrderaiid  Drawja^smay  be  obtained  from  Messrs.  LACfeV,  SiLL.%it. 
AJJD  LEIGH,  1.  Queen  Annes  Gate,  Wcslmint^ter,  on  and  after  the  J'^O) 
inst..  on  payment  of  a  deposit  of  £^2.  2s,  In  respect  of  each  Contract, 
which  will  be  returned  on  receipt  of  a  \yc%ia  iiUt  Tender,     Further 
copies  i>f  the  SpecUicattoo  or  Quantities  can  be  obtained  mi  payment 
of  a  further  fee  ^A  Hali-a-Guinea  per  copy,  which  will  not  be  returned. 
Tenders  on  the  prescribed  torni,  and  endorsed  *"  Tram  way^.  Con  tract 
No.  — /'  lo  be  delivered  at  my  othce  not  later  tb;tn  April  J 7th  projtimvi. 
The  Corporation  do  not  bind  themselves  lo  accept  the  lowest  or  any 
Tender.  By  order, 

Tow  n  Ctcf  k's  Omcc.  Batley,  J  OS.  HANSON  CRAI K, 

March  3istriv05.  Town  Ckrlc 


r^ITY   OF   ABERDEEN. -ELECTRICITY 

V>  DEPARTMENT. 

Tenders  are  invited  for  the  Supply  of  ONE  SURFACE  CON^ 
DENSER,  with  Air  Pump,  Oil  Separator,  etc 

Spicttication,  with  General  Conditions  of  Contract  and  Form  of 
Tender  may  be  obtained  from  the  undersigned  on  and  after  2<)th  ins.t. 
on  payment  of  j^2,  which  sum  will  be  returned  upon  receipt  c»f  a 
bona  ^jcf*  Tender. 

Oners,  endonsed  "Tenders  for  Condenser;^  and  H '-r—— •  *  ,  tfte 
Enftlncer,  must  be  delivered  at  or  before  noon  on  Wpi  I  .  i|th. 

Corporation  Electricity  Wcarks,  J   ALL 

M  %  llburn  Street,  Aberdeen.  Ci  ty  E  lee  i ,  i .  .* .  ^^ , ,  ^ ,  s  iter, 

RBROATH     CORPORATION    WATER- 

WORKS. 
CONTRACTS  Nos  4  AND  5. 

The    Cv^^rporatioQ    are    prf pared    to  receive    TENDERS    for    the 

tfollowintf  WORKS.  In  connection  with  the  Noran  V  ,ic  :— 

Contract  No.   4,— Supplying  and  Layinij;   a  i-  of 

Ca>t   Iron  Water  Plpc^  between  Fraiiisdrum  m  .and 

the  Construction  or  a  Service  Rcicrvoir  at  Frani^di  mn- 

Contracl  No.  5  -  Supplying  and   Laying  about  fotir  miks  of 

Cast   Irfjo  Water  Pipes  beiwecn  Collision  and  Arbrtnith,  and  the 

Construction  or  a  Service  Reservoir  al  Mnirht\»ii  sion. 

The  plans  .-nay  be  seen,  mij  and  after  5aturd.iy.  1  b,  at 

the  Office  of  the  Engineers,  Messrs.  CHorcH  and  ,  55, 

Bothwdt  Street.  Glasgow,  from    whom    copies  of  the   ^pecinLatjon, 

^^hedtile  of  quaottlJe«t^   and    form  of    Tender  mav  be  obtained  on 

pmymeot  of  Two  Guinea*^  tor  each  contract,  whictt  will  be  returned 

to  everyone  sending  in  a  bomi  Mt  Tender. 

An  Aj.*i*tant  Engmecr  vvill  meet  in  lend  lug  contractors  at  Arbroath 
Station  on  arrival  of  the  train  due  at  10.45  a  id.  on  Tuesday,  the  aSth 
March,  to  show  Ihem  over  the  route. 

Sealed  Tenders,  m.irked  outside  '  Tender  tor  Arbnxitb  Waterworks^* 
must  bi-  lodged  wilh  llie  umJetvlgncd,  not  later  than  fo  ft.ni.  on 
Thursday*  the  oth  April, 

The  Corporation  do  not  bSod  thcmarlvei  to  accept  the  lowest  or 
any  Tender, 

WMCMACDONALD, 
At  broal b ,  M arcb  t6lh.  \ M05.  To  wn  CI et  k  A  rbroath. 


vol 


BOSTON  UNION.— LAUNDRY  FITTINGS, 

MACHINERY,   ENGINE  AND    BOILER 

FX>R   NEW    LAUNDRY   AT    THE    WORKHOUSE.  BOSTON, 

The  Guardian*  of  the  Pocr  of  the  Boston  Union  are  prepared  to 
receive  TENDERS  for  LAUNDRY  FITTINGB.  MACHINERT. 
ENGINE  and  BOILER  for  the  ntw  Laundry  propc^ed  to  be  erected 
at  the  Workhouse.  Boston. 

Persons  desirous  of  tendering  lor  the  ab<:i?e  arc  to  tend  in  their 
names  to  the  Architect,  Mr.  jA>Jits  RowKU.,  Church  Lane,  Bosl'.)n, 
Lincolnshire,  on  or  before  March  35th,  1(105. 

Plans  of  the  buildings  and  particulars  of  requirements  may  be 
in'^pected  at  the  Architect  a  Oiftcc. 

k  C'<py  of  the  plans  of  the  buildinp^s  and  requirements  may,  by 
arraogement  with  the  Architect,  be  obtained  on  loan,  on  a  deposit  of 
:^2,  which  sum  will  be  returned  on  receipt  of  a  boml  piU  Tender.  &C., 
and  the  copy  of  plans  and  particidars,  by  time  agreed. 

Tenders,  &c.,  to  be  r»caled  and  endorsed  ''Tender  for  Laundry 
Machinery,"  and  sent,  addressed  to  the  undcr^ncd^  fiot  lAter  than 
April  tstb,  1(^5. 

There  is  no  undertaking  to  accept  the  lowest  or  any  Tender,  nor  will 
any  expenses  be  paid  in  connection  therewith. 

Clerks  Ofrwc.  JOHN  M.  SIMPSON, 


CC. 

zH,  Wide  Bargate.  Boston. 
March  I  rth,  J905.      ^ 


ClcrJi  lo  the  Gttardians. 


APPOINTMENTS    OPEN. 


INDIAN  PI  BLIC  WORK>  DEPARTMENT. 

np  HE     SECRETARY     OF    STATE     FOR 

I         IndUiin  Council  vvill.  In  '^-  " '    '  ■■-   —  ■' -    ■  -i   less 

than   El-fcVHN   APPOINTMENJ  F<  in 

the  permanent  establishment  01  tJ  itnt 

in  addition  to  the  appomtmeat*  to  t  c  jh.iuc  i    iruv,«j'i'c»>  mu  vu.ivge, 

Tlie  age  of  candidate -t  must  not  be  .css^  than  ai,  or  more  I  ban  34, 
yeajTSOu  the  ist  July,  1005. 

ApriiitedformofapplicatJon.tr:    '^  -        "-  —  rr    -  '^   -  -       rdlng 
the  conditions  of  the  appointment  i own 

as  to  education  and  experience  in  ^^  '■  rom 

the  Secretary  Public  Departmcui,  jiia:,i  »-'!:;'.i,    Umicii.*.!,   L-.ndon, 
S.W. 

The  form  of  application  i-i  to  be  returned  ool  later  than  Monday 
I6t  May  oejit.  ^  GOD  LEY, 

India  Offtce,  Under  S«cretvy  of  State. 

February  a4th,  I'jo^ 

STOREKEEFER.  —  Wanted,  SiUiation  in 
large  EniLjineering  Works,  by  thoroughly  reliable  and  competent 
man .  long  experience,  ji^ood  ir  'ck  and  bo..k4:ceper :  excclleiil 
rcierencC!*,— P»QOKESiii\  £^  zK  Osborne  Road,  Sharrow,  Shtrfticld. 


I 


I 
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BTarch  ji,  iqms^ 


ImUm 


mm  mmmmmi  pmymunt  of  5s. 


Wdi  MarhtiiTyr 

Jotaa  2.  Ttaom.  Patricroft.  Mancbesler. 


C  G.  Wrigtay  &  Co.,  Ltd^ 


r  *  Son.  Catherine  Street.  Qtv  ftoad.  Louden,  CO. 
ig^  BlrWiT  *  Goodall.  Ud^  Wat  Grovw.  RaOfMi. 
GUmoar.  W.  &  O.,  St.  John's  Hill,  Edlnbuiih. 


Ctofton,  Son  &  Co.,  Ltd..  I.eed«  City  EmUtr  Works,  Loeds. 
Grantham  Crank  &  Iron  Co  .  Ltd..  Grantham. 
Ram«y  ft  SufM«n,  Ud..  HalU-ur. 

*  Wilcox,  Ltd..  Oriel  House,  rarrinmioa  Slnet.  Loodon. 
M  C«.  (AnnsM).  Ltd..  Annan.  3coaand. 

Nuts,  Rfwts,  etc 

Herbert  W.  Perlam.  Ltd..  Floodjfate  Street  Workic  Birmingbair. 
T,  D.  ftobinenn  ft  Co.,  Ud..  Derby. 


Crosby  I-ocUw.od  ft  9on.  St;«t.r,nerH'  Hall  Court,  London,  E.C 
Griftin, Charles.  *  Co  ,  Ex.jter  street.  Btrand.  W.C. 
Sew  Zealand  M:n«*fi  Re.ord,  WeJlln^nn.  New  Zealand. 
Spon,  E.  A  F.  N.  12?..  S-.:.-.nd.  W  .C. 

St.  Helen's  Cable  Co.   Ltd.   \Varrini{ton,  I^ncashire. 

CaM-Haidauoflr  Compofiii^ 

Hy.  Milter  ft  Co..  ITillftarth  Works.  Ueds. 

GrtaloflMiy  Pfintiag^  he- 

Atlantic  Press.  I^.,  Weymouth  Street,  Manchester. 

Southwood,  Smith  ft  Co.'.  Ltd.,  Plnuoh  Court,  Pctter  Lan«^  London, 

E.C 
Spotllswonde  Adverti9inf(  Agency,  S.  Mew  Street  Square,  E.C 
Staftord,  Arthur,  ft  C<..  Doiton.  Manchester. 

Chocks* 

Fairbanks  Co..  78-80.  City  Road.  London,  E.C 

Oitenis,  Taoki,  Ace* 

F.  A.  Keep.  Juxon  ft  Co.  Barn  Street,  Biroiiacliam. 

Cbscto  (Fffktioa). 

David  Bridgs  ft  Co..  Cast:etoo  Ironworks,  Rochdale.  Lancashire. 

Colncry  Hsirts* 

Graham,  Morton  &.  C<..  Lid.  Leeds. 

Coadwitnc  Plant 

Concentric  Condenser.  1-td..  13.  ^Northumberland  Avenue.  Locioc. 
W.C. 

*  Mtrrlass- Watson  ft  Co  .  Ltd.,  Glasgow. 

GoodciMcd  Wfttcr  Purifkrs. 

Lassen  ft  Hjort.  -3.  Que.:::  \-.«.tcr:.i' Street.  London.  E.C 

Gibbs,  John,  ft  Son.  fc.  Jute  Strec.,  Liverpoo*. 

O.  H.  Huglws,  A.M.I.M.F:.  .)r.  Queen  Victoria  Street.  I,oodon.  F.C. 

Melville  ft  Macalpin.^.  615  Wa.nu- Street   rhiludelfl'.i.i.  Pa.  I-'.a.V 

Conliiwatal  Rftihraty  ArrancBuicntt. 

Saolh  JEastern  ft  Chatham  RaUway  Co. 

CaDfi.yiuf  sad  Ekvatmc  Machhury. 

•  Adalf  BMchart  ft  Co..  Ldpsig-Gohlia,  Germany. 

fVaaar  ft  Chalmers,  Ltd.,  3,  London  Wall  Building.  London.  EC. 

Graham,  Morton  ft  Co.,  Ltd..  Leads. 

Tcnmcrlcy  Transporter  Ox,  73.  Biahopsgate  Street  Within.  London, 

CoTf  jucs  (Boucr)- 

Magnesia  Covering:).  Ltd..  W:}i'.h.r.;4toa  Station,  co.  Durham. 

GsuMSy  Tffft^cOcfB,  Winches,  etc 

faasph  Booth  ft  Bros.  Ltd,  Rodley,  Leeds. 
Tbovaa  BtaMlbcat  ft  Sons,  Ltd..  Hoddcraicttf 
MileaBement  Pond  Co..  23-35.  Victoria  Strat,  Loodoo,  SlW 

Ouks. 

a jrfea's  Craak  ft  Forge  Co.  Ltd.,  Lincoln.  England. 


Foundry  Lane  Works,  Soho, 


Heenan  ft  Froude,  4,  Chapel  Waiks.  Manchester. 
MaiiWl  Dsaliimiir  Co..  Ltd..  Armlcy,  Leeds. 


ft  Cie,  Uce.,  Hobiiken.  near  Antwerp- 

ft  Thcmpam.  Ltd..  Old  boimdry.  HuU. 


E.  Graaa  ft  ihm 


EfCctofB  (FncMBatk). 

Hu^ics  ft  Lancastei,  47.  Victoria  Street  London,  SuW. 


Elcctfical 


Broadbcnt,  T.  W.,  Victotia  Elactrical  Works,  Hudderafteld. 

Crypto   Electrical  Co.,   3,  Tyer'a   Gateway,    Bermondaay    SIraet, 

London,  S.E. 
Gent  ft  Co..  Ltd.,  Faraday  Works,  Leicester. 
Orsanwood  ft  BoOay,  Lt^.  AlWon  Wurka.  Laaria. 
India  Babbar.  Gotta  Fsrcha^  and  Tde^nph  Worka  Co.,  Ltd.,  The 

SUvertown,  London,  E. 
Malhcr  ft  Piatt,  Ltd..  Salfovd  Iron  Works.  Manrhrtter. 
Mattlicws  ft  Yatva,  Ltd.,  Swinten,  Mancfaastar. 
Mix  and  Ganest,  Berlin,  W.,  Germany. 
Naldar  Bros,  ft  Thompaon,  34.  Quacn  Strast,  London.  E.C. 
Mawton  Brothars.  Fail  atrnt,  Dvtay. 
Phoaaix  Dynaaso  Mannfaenirtng  Co.,  Bradfiaed,  Torha. 
Sturtesant    Inglnaannn    Co.,   Ltd.,    147,  Quean    Vkaoria   Stoaat. 

London,  ILC. 
Turner.  Adimw  ft  Co.,  Ud,,  Dtmtan.  M  warhastg. 
B.  Weaver  ft  Co.,  aa.  Boaoman  Street  ClerkanwalL  London,  E.C. 

.VhierH,  .Ad.,  Whitley  Bay.  near  Xe»-c.iat!c-.c-Tyne. 

Eatittcs  t  Electric  Tifftfing)* 

&(cL.4rc'n  J.  and  H.,  Midland  Engine  W'-rk.-^  Leed«i. 

Fncme*  (I.ftruiuullve)> 

Baklwin  Locomotive  Works,  Philadelphia,  Pa.,  Cr.a.A. 
Uunslet  Engine  Co..  Ltd..  Leads.  F.ni^nd. 
HudswsU.  Clarke  ft  Co..  Ltd..  Leeda,l:ag}and. 

Engxncs  (Portafak). 

Gai  r.t:    R.,  J^  Sons,  Leision.  R.S.O.,  SuiTOi.<. 

RflCinci  (Statiootfy). 

A:iis-Chalmers  Co.,  333.  Salisbury  House  Finabnry  Ciecaa.  f  onrfrni. 

Frascr  ft  Chalmers.  Ltd.,  3.  London  WaU  BnUdinc^  I  nnian.  BX> 

G.i.-ett.  k.  &  r^ms,  Leistoa,  R^O.,  ^umiiii. 

lIii-lcCT  \Va:.-i«jn  Co..  Ltd..  Glas^gow. 

S«M»c.  L..  ft  Co..  Ltd.,  ii.f-116.  ¥lctcna  Street,  London,  SV. 

Bngiiif  (Tfftctiao). 

Jno.  Fowler  ft  Co.  (Leeds).  Ltd..  Steam  Ptoogb  Worka.  Lccda^ 
Garrett  ft  Sons.  Ltd.,  Richaid.  LeiaCon,  R^.O.,  SufioUc 

Eocnurcn. 

Joo  Swain  ft  Son,  Ltd..  58,  Farriniefon  Strcat  LendoB,  E.C. 
Ezhattft  Steam  Oil  Scpsfatan. 

L.ii)sefi  cfc  Hjort  5.2.  Queen  Victcria  Street.  London,  E.C 

Fans,  Blowers. 

Capel  Fan  Co.,  ij.  Uoseicy  Screat.  Newcaatle-oo-Tync. 
Davidson    ft   Co.,   Ltd.,   "Sirocco''    Eaglnasrioc   Wocka^ 

Ireland, 
Gibba,  John  ft  Son.  te.  Juke  Street  LivcrpooL 
James  Keith  ft  Uackmaa  Co..  Ltd..  27.  Farrin^doa  Ai 

E.C. 
Matthews  ft  Yates.  Ltd.,  Swinton,  Haochaatar. 

Fire  Bffkks. 

J.  H.  &mbey  ft  Son,  Ltd..  Essex  Wharf.  Canning  Town.  Londea,  F. 


mTTf    Wells'  Specialities 


"  WELLS'  =  Fl  LTERS 


8 


PATENT 
Waste  Oil" 

FITTED   WITH   SIOHT-FEED  SYPHON- 
SUPPLIED  TO    THE    PRINCIPAL   GOVERMMENTS    FOR 
THE  NAVY,  DOCKYARDS.  Ac,  AND  TO  THE  LEADIRC 
ELECTRIC      LIGHT    INSTALLATIONS.      ENGINEERING 
WORKS.  CAS    ENGINE  MAKERS,  PRINTERS,  Ac,  Ac. 

OVER  10,000  SOLD. 

MONEY  SAVERS  to  mny 
USERS  OF  MACMHERY. 

Pay  first  eost  in  a  short  time,  as  Dirtied  Oil« 
wMch  has  hitherto  been  thrown  away,  can 
be  filtered  aiid  used  again  and  again. 

Write  for  List  of  TettiaoAUIt  ftad  SampLc* 
of  Work  4oft*  kf  tk<  FAli«r. 

No  I,— For  U4cr»  having  only  a  tmATJ 
quanlityot  oil  to  ircal (no  ftyphofi  ► 
i7ia.b'yvm.         ..,  .,.  36/- 

Kt*.  *.— Two   top   chamber*   hold  about 

S  jtallons  oil,  22  in.  by  ro  in,  60/- 

Xo.  3,— Two    lop  ch.imbcr*  hold   about 

f>  gal]otii<  oil,  27  In.  by  lain.        ...    70/- 

So.  4. — Two    top   chambers   hold    abotit 

13  gallons  oil,  36  in.  by  16  in.      ...  1 10/- 

No.  5. — Two    lop    chamber*   hold  about 

34  gallons  oiU  43  ia.  by  i|  in.     ,..  189/- 

Xo.  6.— Very  powcHut  Filter  Vor  treat inp{ 
hirfSe  quantititii  of  oil,  54  in.  by 
30  in,  »*.        „. 336^- 

C:ipabte  ot  dealim:  with  tSO  Gatlji.  OiJ  per  w  eek 
LARGRR  SIZES  MADE  TO  ORD^R. 


NO    OUTSIDE    POWER    REQUIRED. 

li  LIHE.    WHITING,  OR   COLD  WATER   rAlHTS, 

Applied  at  a  apaad  of  from  •  to  lO  aqo&r*  f  ar4i 
fmr  mliiuto,  I  a  a  znannar  aap«rlor  to  bmah   work. 

One  coat  with  Ihe  Machine  on  rfjii>'h  ^urtacei;  is  equal  lo  two  applied  with  brushes. 


WEILS'  "  LIOHTNINfi" 


\V;iti%^'ork  vl 
Wells- 
Patent* 


jl  Will  save  Ftrat   Cost  in  a   Few  Day«. 

0     No-  6-       Handy  SiM,    No  Tank.    On  Wheels,  £7      75. 

O     Nj^  a        f^ce,    with  5  ft.  Pole,  Sinf;le  Spraying  Noc£lc«  and  r a     irk 

H     no.  *».  20  ft.  Special  Aimoured   Hose.    Capacity  6  gala.  *0    I  US. 

8Nrt  AA.    P^ce,    with    Wheels.   5  fl.  Pole.  SioRle   Sprayiog  i^q     ff\ 

I  lO*  *»    *  Noiile,  and  20  (i.  Special  Armoured  Ho»e.  *"      ■  ilS* 

lamo  flftpaolty  a«  Ho.  <  Maohlaa. 

P     IW-.  e        With  5-ft.  Pole,  Double  apraying  No*4le,   and  ao  ft.  r  tf\    1#\c 

^4      ilV>.  \J*       Soecia  I  Arniourrd  Ho«e.  Larue  Sine.       Canadtv  toifal*  *lv     I  VfS< 


Special  Armoured  Hose.  Large  Site.      Capacity  iagal5>. 
No.    5^*  Oitto  Ditto  fitted  with  Wheela.      £|1 


15s. 


WELLS'    IIW PROVmD    UIWEWASH> 

MUCH  SUPERIOR  TO  ORDINARY  LlMEWASH.    SLAKED  WITH  WATER. 

QUICKLY  MIXED.     WIIl  NOT  RUB  OFF.     LEAVES  A  GOOD  SURFACE. 

Price    13/8    per  cwt*. 
Carriage  Paid  in  England  and  Walea,  (If  in  lota  of  3  cwt.  at  a 

timv,  12  fl  p«r  qwt.  ► 


g  A.  C-   WELLS   e    Co.t 

O  100a,    Midland    Road,    St.    Pancras^ 

O  WorRa :  Cheetham.  MaticheMer.  LONDON,  N.W. 


ha,  4a.  with  Wheels. 


J 


lo 
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Buyers'  Directorj—iCoHiinued). 

FntwQOcI  lyiachliicry* 
M .  etawm  M  Co^  Patentees  and  Saw  MiU  Sngineert.  Leeds. 

rowKnB  incBt. 

Mabie.  Todd  Jk  Bard,  93.  Cbeapside.  London,  E.C. 

Fergiiig  (Dvop)  Pbntt* 

BMfi  PatMt  Lifter  Co.,  Ltd.,  Coventry. 
Forgiagi  (Drof). 

J.  H.  Williams  Jk  Co^  BrooUyn.  New  York.  U.SJL 

PfSffiuuiCi* 
Ddgbton's  Patent  Fine  A  Tube  Company,  Volcan  Worics,  Pepper 


LatMidfy  Machinery. 
W.  Smwnfnmles  Jk  Smm, 


Leeds  Forge  Co.,  Ltd.,  Leeds. 

W.  P.  Mason,  Ltd.,  Engineers.  Manchester. 

Gat  Frodoccn* 

Graham,  Morton  &  Co.,  Ltd..  Leeds. 

W.  F.  Mason,  Ltd..  Engineers,  Manchester. 

Power-Gas  Corporation.  Ltd.,  39,  Victoria  Street,  London.  S.W. 

GauKc  Glasses. 

J.  B.  Treasure  ft  Co^  Vauxhall  Road.  LiTerpool. 

Gearing. 

Ahlers,  Ad.,  Whitley  Bay,  near  Ncwcastle-on-Tyne. 
Hamilton  &  Co.,  J.  B.,  145.  Cannon  Street.  E.C 
Reid  Gear  Co..  Lin\vfK>d.  ncir  Glasjjow. 
Wild,  M.  B.,  &  Co.,  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  3,  London  W^all  Buildings.  London.  E.C. 

Greases. 

Blumann  and  btem,  Ltd.,  Plough  Bridge.  Deptford,  London  S.E. 

Hack  Saws. 

Baynes,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 

DaTis  &  Primrose.  I^ith  Ironworks,  Edinburgh. 
NUes-Bement  Pond  Co.,  33-35,  Victoria  Street,  London.  8.W. 

Hoisting  Machinery. 

Ste  Conveying  Machinery. 

Horizontal  Boring  Machines. 

Greenwood  &  Batley,  Albion  Worlcs,  Leeds. 
Nlles-Bement  Pond  Co.,  33-35,  Victoria  Street.  London,  8.W. 

Hydraulic  Leather. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tync. 

Icemaking  ana  Refrigerating  Machinery. 
H.  J.  West  &  Co.,  114-118,  Southwaric  Bridge  Road,  London,  S.E. 

Indicators. 

Dobbie  Mclnnes.  Ltd.,  41  ft  42,  Clyde  Place.  Glasgow. 
Hannan  ft  Buchanan.  75,  Robertson  Street.  Glasgow. 

iron  and  Steel. 

Askham  Bros,  ft  Wilson,  Ltd.,  Sheffield. 

Consett  Iron  Co..  Ltd.,  Consett,  Durham,  and  Newcastle-oa-Tyne. 

Fairley  ft  Sons,  James,  Old  Mint.  Shadwell  Street,  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg- Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  ShefBeid. 

T.  Frederick  Melling,  14.  Park  Row,  Leeds,  England. 

Parker  Foundrv  Co,,  Derby. 

Purden, John  &  Sons,  Lambhill  Forge,  by  Ma  x  hill  Glasgow. 

Walter  &ott,  Ltd..  Leeds  Steel  Works.  I^eds.  England. 

Gilbert  Thompson  &  Co.,  116,  Victoria  Street.  London,  S.  W. 

Ironwork  (Constructional). 

F.  A.  Keep,  Juxon  &  Co.,  Bam  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Juxon  &  Co..  Barn  Street,  Birmingham. 

Lagging  Sheets. 

ZdU  ft  Co.,  31,  Lune  Street,  London,  E.C. 

Lathes. 

Bradbury  ft  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  Linwood,  near  Glasgow. 
Leckenby,  Benton,  ft  Co.,  Perseverance  Ironworks,  Halifax. 
Mitchell,  D.,  &  Co.,  Ltd.,  Central  Ironworks,  Lawkholme,  Keighley. 
Northern  Engineering  Co.  (1900)  Ltd.,  King  Cross,  near  Halifax. 

Lathe  Carriers. 

Williams,  J.  H.,  &  Co,  Brooklyn,  New  York,  U.S.A. 


Ltd^   EogbMMt.  FlMefliac   Foundry 


Waygood  A  Co..  Ltd.,  Falmouth  Road,  London,  &£. 

Liibficftnts. 
Btimnnn  ft  8t«a,  Ud.,  Pk>niJ)Brklat^I>c|tf^ 


bM  OU  Co^Triie,  19  «  ao,  Wat«  LaMk  < 
I.E.C 


Street,  Vun&im,  K.C. 
Mattbcw  Welii  ft  Co.,  Hardnan  Strest  Oil  Works 

Machine  HTools. 

Georg«  Addy  ft  Co^  Warerley  Works^  Sheffield. 

Bateman's  Machine  Tool  Co.,  Hunslet,  Leeds. 

Hy.  aeiry  ft  Co.,  Ltd.,  Leeds. 

"    '        (.Ltd.,  St  Katherine*s  Works, Sdennes.EdlnlnH:gPu 


Usurer 


Bradbury  ft  Co.,  Ltd.,  Wellington  Works,  Oklham. 

Burner,  Schumacher   ft   Co.,  U±,    Kalk,  near   Calogne-on-Bkin* 

(GennanyV. 
Cnnlifie  ft  Oroom^  Ltd,.  Broughton  Ironworks,  Manciieeter. 
Dean,  Smith  &  Grace,  Ltd.,  Keighley. 

Greenwood  ft  Batley,  Ltd.,  Leeds.  ^  ^ 

loaesft  Lamson  Machine  Co.,  97.  Q«een  Victoria  Street,  London,  E.C. 
lofan  Lang  ft  Sons,  Johnstone,  near  Glasgow. 
Luke  ft  Spencer.  Ltd.,  Broadbeatb,  Manchester. 
MitcheU.  D..  ft  Co..  Ltd.,  Central  Ironworks,  Lawkhotane,  Kci^iley. 

ios.  C.  Nicholson  Tool  Co.,  City  Rd.Tool  Wks.,  NewcastloKm-iyne. 
fUes-Bement-Pond  Co.,  33-s5.  Victoria  Street,  London,  S.W. 
Noble  ft  Lund.  Ltd..  FeUing-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
1.  Parkinson  ft  Son,  Canal  Ironworks,  Shipley,  Yorkshire. 
C.  Redman  ft  Sons,  Halifax. 
Rice  ft  Co.  (Leeds),  Ltd.,  Leeds,  England. 
G.  F.  Smith,  Ltd.,  South  Parade,  HaBlaz. 
John  Stirk  ft  Sons,  HaUfax. 
Taylor  and   ChaUen.  Ltd.,  Derwent  Foundry,  Conatitntioo   HiH. 

H.  WWard&Co.,  Uonel  Street,  Birmingham 

T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  33,  College  Hill.  London,  E.a 

Winn.  Charles,  ft  Co.,  St.  Thomas  Works,  Birmingham. 

Yorkshire  Machine  Tool  and  Engineering  Works,  LIversedge,  Yorks. 

Blarks. 

Pryor,  Edward,  ft  Son,  68.  West  Street,  SheffiekL 

Mdak. 

Delta  Metal  Co..  Ltd.,  no.  Cannon  Street,  London,  E.C. 

Ma0DOila  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain.  49*  Qotea 

Victoria  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London,  S.E. 

BlUlals  (Perforated). 

W.  Bams  ft  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 
Eraser  ft  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C 

Office  Appliances. 

Halden  &  Co.,  J.,  8.  Albert  Square.  Manchester. 
HaU  ft  Co.,  B.  i.,  39.  Victoria  Street,  London,  S.W. 
Lyle  Co..  Ltd..  Harrison  Street.  Gray's  Inn  Road,  London,  W.C. 
Rockwell- Wabash  Co..  Ltd..  69.  Milton  Street,  London,  E.G. 
Shannon,  Ltd..  Ropemaker  Street,  London,  E.C. 
Titan  Binder  Co.,  31.  Queen  Victoria  Street,  London,  E.C. 
Trading  and  Manufacturing  Co..  Ltd.,  Temple  Bar  House,  Fleet 
Street.  London.  E.C. 

Oils,  &c. 

Blumann  and  Stern.  Ltd.,  Plough  Bridge,  Deptford.  London,  S.E. 
Wells.  M..  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  ft  Rubber  Co.,  93-94,  Gracechurch   Street,  London, 

E.C. 
Frictionless  Engine  Packing   Co.,   Ltd.,    Hendfaam  Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  ft  Tonge.  Ltd.,  Pendleton,  Mancliestsr. 
Redfern  &  Co..  S..  Swan  Lane,  New  Brown  Street,  Manchester. 

guaker  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue,  E.C. 
nlted   Kingdom  Self-Adjustiag   Anti-FHctkm    MeMUc   Packing 
Syndioate,  14.  Cook  Street,  UvarpooL 
United  SUtes  Metallic  Packing  Ca,  Ltd..  Bedford, 
J.  Bennett  von  der  Heyde,6,  Brown  Street,  Mandiester. 

Paint  (Metallic). 
MetaUic  Paint  Co.,  Ltd.,  Cardiff. 

Paper. 

Lepard  ft  Smiths,  Ltd.,  39,  King  Street,  Oovent  Gnrden,  London,  W.C 

Patent  Agents. 

Pageft  Rowlingson,  38,.New  Bridge  Street,  London,  B.C. 


BULLIVANTS' 

Steel  Wire  Mining  Ropes, 

Wire    Ropes   for  Hauting  and   Winding   Gear, 
and     all    operations    connected    with    Mining. 


CRANE 
ROPES, 

LIFT 
ROPES, 

HAULING 
ROPES, 


BLOCKS. 

PULLEYS, 

CRAB 
'  WINCHES, 

AND  ALL 

WIRE  ROPE 
APPLIANCES. 


Patent  Hydraulic  Rope-Cutting  Machine  ( 


SELBY   \ 

patent] 


With  this  Machine  a  man  can  cut  up  to  9*in.  circ.  wire  rope 
'Without  assistance  in  about  one  minute. 

RAPID.       SIMPLE.       PORTABLE.        LABOUR  SAVING. 


Prices  and  ail  Particulars  on  application  to  Sole  Manufacturers :— 


BULLIVANT   &    CO.,    Ltd., 


Works : 


MILLWALL,    E. 


Tsie^h&tto  Mo,  :    239  EMSTERM, 
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PiK>to  Copying  Frames. 

aldcn  Jk  Co..  8.  Albert  Sq 

.  Hall  &  Co.,  39,  Victoria  Street,  LondoD,  S.W. 


1.  Haldcn  Jk  Co.,  8.  Albert  Square,  Mancheeter. 
B.J. -.-.... 


Photographers* 
Booker  ft  StalUvan,  67  and  69,  Chancery  London,  W.C. 
Klltott  ft  Fry,  55,  Baker  Street,  London.  W. 

Photographic  Apparatus. 

Marlon  ft  Co.,  Ltd..  33,  as,  Soho  Square,  London.  U'. 

Pinch  Bars. 
Samson  ft  Co..  Garforth,  near  Leeds. 
Stone  ft  Co.,  J.  B.,  135,  Finsbury  Pavement,  London,  B.C. 

Pipe  Wrenches  (Chain). 
WUilams,  J.  H.,  &  Co.,  Brooklyo,  Xew  Vork,  U.S.A. 

Pistons. 

Lancaster  &  Ton){e,  Ltd.,  Pendleton,  Mancbestei . 

Planished  Sheets. 

Zeitz  &  Co.,  21,  Lime  Street,  London,  E.C 

Porcelain. 
GostaT  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Greenwrood  ft  Batley,  Albion  Works,  Leeds. 
Niles-Bcment-Pond  Co.,  33-35,  Victoria  Street,  London,  S.W. 

Publishers. 
Crosby  Lockwood  &  Son,  7.  Stationers'  Hall  Court.  London.  E.C. 
Charles  Griffin  ft  Co.,  Ltd.,  Exeter  Street,  Strand.  London,  W.C. 
Spon,  E.  and  F.  N.,  125,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pumps  and  Pumping  Machinery. 

Dnmi  Engineerinc  Co..  37,  Charles  Street,  Bradford. 

Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 

Fairbanks,  Morse  ft  Co.,  126.  bouthwark  Street,  London.  S.E. 

Fraser  ft  Chalmers,  Ltd..  3.  London  Wall  BntkUngs,  London,  E.C. 


tP.  Hall  ft  Sons.  Ltd.,  Peterborough, 
a  -  -^ "^ 


iiathom,  Davey  ft  Co.,  Ltd..  Leeds,  England. 

Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

Greenwood  &  Batley.  Albion  Works,  Leeds. 
Ndes-Bement-Pond  Co.,  23-35.  Victoria  Street,  London,  S.W. 
Northern  Engineering  Co.  (1900),  Ltd.,  King  Cross,  near  Halifax. 

Rails. 

Wm.  Firth.  Ltd.,  i.eeds. 

Railway  Wagons. 

Nye,  A.  W.,  no.  Cannon  Street,  London,  E.C. 

W.  R.  Renshaw  ft  Co.,  Ltd..  Phoenix  Woi  ks,  Stuke-on-Trent. 

Riveted  Work 

p.  A.  Keep,  Juxon  ft  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

Roofs. 

D.  Anderson  &  Son,  Ltd..  Lagan  Kelt  Works   Belfast. 

Graham.  Morton  &Co.,  Ltd.,  Leeds. 

Head,  Wrightson  ft  Co.,  Ltd.,  Thornaby-on-Ttcs. 

Ropeways  (Aerial). 

t>ullivant&Co.,  Ltd.,  72.  Mark  1-anc.  L(-naon.  K.C. 

Scientific  Instruments. 

C  11' bridge  Scientific  Instrument  Co.,  Ltd.  Canibiidue. 

Spanners. 

Wiliiair.h.  J.  H.   &  Co.,  Biooklyn,  New  Voik,  U.S.A. 


Stampings. 

Thomas  Smith  ft  Sons  of  Saltley,  Ltd.,  Birmingham. 
Williams,  J.  H.,  ft  Co.,  Brooklyn,  New  York,  U.S.A. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  X  &  a,  Uolbom  BuUdiagp^  Broad  Street  Coraes 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  ft  Son,  68.  West  Street,  SheOeld. 

Steam  Traps* 

Bfltlah  Steam  Speclalttea.  Ltd..  Fleet  Street.  L«k:etler. 
Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycroft  ft  Co..  Ltd..  J.  L,  Chiswick»  LoAd*n,  W. 

Yorkshire  PSttent  Steam  Wagon  Co..  Pepper  Road,  Huaalet,  Leed>. 


Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  ft  Whitney  Co.,  a3-fl5.  Victoria  Street,  London,  S.W. 

Stokers* 

Ed.  Bennis  ft  Co..  Ltd., Bolton,  Lanes. 

Meldrum  Brothers,  Ltd..  Atlantic  Works.  Manchester. 

Stone  Breakers. 

S.  Pegg  ft  Son.  Alexander  Street,  L.eicester. 

Superheaters. 
A.  Bolton  ft  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard  Bros.,  10,   St    George's   Crescent.   Liverpool,  and  looc 

Uueen  Victoria  Street,  Lx>ndon,  E.C. 
Recorders,  Ltd.,  171,  Queen  Victoria  Street,  London,  E.C 

Tubes* 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  ft  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
rul>es,  Ltd.,  Bii-mingham. 

Turbines* 
U.  GUkes  ft  Co.,  Ltd..  KendaL 
Greenwood  ft  BaUey,  Albion  Works,  Leeds. 
S.  Howet, 64,  Mark  Lane,  London,  EC. 

Typewriters. 

ElUott-Fiaher  Co.,  85,  Gractchurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London*  8X. 
Yoet  Typewriter  Ca,  50,  Holborn  Viaduct,  London.  E.C. 

Valves* 

Holmes  ft  Co.,  W.  C,  Huddersfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works, Glasgow. 

Shaw,  Toseph.  Albert  Works,  Huddersfield. 

Winn,  Charles,  ft  Co.,  St.  Thomas  Works,  Bh-mingham. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons— Steam. 
Thornycroft  &  Co..  J.  L,  Ltd.,  Chiswick,  London.  W. 

Water  Softeners. 

Lassen  ft  Hjort,  52,  Queen  Victoria  Street  London.  E.C. 

Weighing  Apparatus. 

W.  T.  Avery  ft  Co.,  Soho  Foundry.  Birmingham,  England. 
Samuel  Denlson  &  Son.  Hunslet  Moor,  near  Leeds. 
Grah.im,  Morion  &  Co.,  Lid..  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co.,  looA  Midland  Road,  St.  Pancras,  London,  N.W. 
Wind  and  Water  Supply  Machinery. 

Eric  S.  A.  Smith,  Btidlington. 

Wire  Working  Machinery. 
Ed.  Br.md,  35,  Sh.ikespeare  Street.  Manchester. 

*'  Woodite.'' 

••  Woodite"  Company,  Mitcham,  Siurey. 
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WllH^tirV    Machine  Tools,  &c.  : 

"^ ' (i> ^ ^ ^ I 


DON'T    FORGET 


Lathes,  Planers,  and  Shapers 


High-Grade  Machines  Only 
la  Stoch  for 
Imtnediate  Delivery, 


C.  Redman  &  Sons,  ■ 

HALIFAX?! 


XatJooa]  TeiephoDe  :  308. 

Telegrams  :   '  RkumANS.  EXGIXKRRS,  HALIFAX. 


MACHINE 
TOOLS, 

Special  &  General 

For  Etif^ueers.  Shl^- 
bu  tldcfxBoitcr  Halters. 
Girier  lUtAk«ni,  And 
Bridge  SulUcn. 


fi.F. 


LIMITED, 

South  Parade, 

HALIFAX. 


HIGH  SPEED  LATHES 


0«tf  SpeciftUty 

yp  to 
IS-U.  Centre. 

PrtuLift.t, 

ACCURACY 
GUAKANTEED. 

-'  Leclccaby.  Beaton 
Halitajc/' 


L£CK£NBY,    BENTON,    &    CO., 

Perseverance  Ironworks,  HALIFAX. 


CHARLES  GRIFFIN  6  CO/S  PUBLICATIONS. 


SECOND  EDITION,  Revised.    In  Lar^v  82 .     Pf.^fuidy  liSustmL^L  24t.  ifl. 

CENTRAL  ELECTRICAL  STATIONS : 

By   CHAS.    «.    WORDINQHAM,    A.K.C.   M.I*C.e*»   M.I.M<e. 

AltRlDGKD    CoNTfcNTS, 

lBiroduct«ry.— Central  ^^ution  Work  ai  r:  p-  ^^ --^  ^  A»  an  larvstnitfit — Tbe 
EMabUihinml  «r  «  Cantnl  SU!son.-.SK»t«aii  *«-— Bottwi^— Sjf«»ou  ol 

Draught  ud   Wa«»  He«i    hcoaomj-Tb.  of  Smw.— GMBMSfonk- 

CoodaftrilBg  ApfilisBcer-^^itcMttir  L««i4r.  Inur  'JawDacHonL— DiaMfbiitiBtf 

M«Uu  — IntoluW.  R«kstuice<  md  Cost,— [hstrit>utirLtf  x«tw«dkl.-*$«r«>lc»  MalM«M 
F«Bd«n.  —  Tvvtiiif  Maiiu.  -  M«t«n  and  Applbn<:««.  -  SMBdiiillliM  wnA  TmtSmg 
Labomoiry,— S«CQ*d«Ty  Battwlea,— Strewt  Li^btine  — Co*l  — GcMfal  Orrmtaitlcm.— 
Maiiift  DeiNumtent— liiitaDatlcin  I>e|MUtiDeBi.-'Si4ndar<laia4£  DroartnMDt.-Dnwfaiy 
OflO*^— Clarical  Depacttncnt.— The  CodfumM.— Ktiutlne  md  Mala  Liylng.— IMGHX. 

*'Om  or  tba  htosT  VALUAJiui  coMTftifii/TtOArs  io  Central  Station  literatitra  wc 
haT*  kad  for  Kirni*  ^me.'—£:tiriri,-ttjf. 


J  US  T  OUT.    tit  La  n. v  S  ro »     C/of /i .     I'cry  Fu Uy  lilustmted .      1  Zi.  id .  i tt 

ELECTRICITY  CONTROL. 

A  Treatlstt  on  Electric  SwUciiffear  and  SyAtems 
of  BIsctrle  Transmission* 

By  LEONARD   ANDREWS,   A.MJ-C.E.»    M.I.E.E., 

E:g-Memb^r     f  //w  lu^art '  "     :    irai  EU^frtc  Aisociatum  ; 

(kT  AfC  Iot«rTui>tir<  L)«nc«4.^Atftoma«lC^|-  Uneratckl  Circuit  Br««kcr9.— Attairaataiic 
Ratcna  Cvrreat  Om^ca.— A^uicmmm  of  Bui  Bars,  aad  AppaniM  fur  fte^Sl 
Rtt^Hbiff,— Gttoanl  Anu««aicai  or  ControtUiv  Appannia  far  K^^  T^akm  Tnt— _ 
— C«Bicra|   Aitu«ns«&t    of    CnotraUinv    Ajnataua    ^    Low   Ttn^km   ''jii— m 
Eaaaipl««arCoDi|>lct«Iiuij:  fi;  Duojiea tdnAak^bv Scktcnei. 

Well  wTilt«n,        .  \  ^trated-    ,    .    .    Tha  dlaffnou  ia  particalar 


H  Loi 


London:     eHARLES    GRtPriN    &    CO., 


>     are  rem  vrkatJy  got-^d  and  1  l 

Ltd.,    EXETER    STREET,    STRAND.    W,C. 

B  2 


I 


i 


^  Northern   Engineering 
'  Co.  (1 900),  Ltd. 


KING    CROSS,    near 

HALIFAX. 


Dynamos 


AND 


Motors 

for  all 
purpa»e«, 

NEWTOH 

BROS.,    I 
DERBY. 


J.  ParKinson  &  Son, 
Shipley.  ENGLAND. 


BERTRAMS  LIMITED 

St.  ICatheHqe't  Work% 
EDINBUReH* 

LockIoii  OMkoe  i 

BIOORGATB 
STATION 
CHAMBOS.  E.C 

XineRoUcT  PUtcSlnigMtislog  or  Fl  .Ittnlnj,  Machine. 

ILIAf^UIMir   Xnni  C    For  Engineer*,  shipbuilders. 
MACHINE  TlllJLd  Eoiler  lfak«rft.  ete,.  etc. 
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1/WllMT 


Machine  Tools 


WE   MAKE. 


High-speed  Lathes  I 

ONL-Y. 


From  6M11.  to  20  in.  Centres. 


\ SPECIAL  DESIGNS!    UNIQUE  FEATURES! 
i 


mi 


The  illustration  shows  a  8A  in.  centre  Lathe,  specially  deigned  for  Heavy 

Worh    at    High    Speeds*   suitable    to  its    capacity.        It   has  Large 

Range    of    Speeds^  suitable  for  all  classes  of  work. 


I    POSITIVE    fEEDS,   SAEET/    INTERLOCKING    MOTIONS   TO   J 
SADDLE,  AND  AUTO  STOP.    TROUGH    PUMP,  fee,  &c.        J 

? 

WRITE    FOR   1904   CATALOGUE.  ^ 

I II  pefieci  ciioii  ol  w,  Hm,  a  jMiii,  wiiii  te  i  Moiiiion.  I 

■  I  DEAN,  SMITH  6  GRACE,  Ltd.,! 


London   Agents :     BUCK  &  HICKMAN,  Ltd.,  Whitechapel  Road. 


Established  1 66  5.  9 

5 
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Machine  Tools 


^ 


HYDRAULIC  TOOLS, 


Tins  tlkistratioi)  shows  aa  apparatus  far 
pushing  cp  boikr  fliiea.  The  qflinder 
cam  can  be  ^t  ixtto  a  (ioe  of  xf  tn. 
and  is  capalife  al  dealing  with  plats  ap  :o 
I  m.  of  thfckneas  cold. 

F%ie«9  aa^  Particulars  oa 


RICE  &  CO 


A  B.C.  C,Tt*«v  4th  Edition,  use*. 


t   !.«.» 


ELLAND   RD.| 


GREENWOOD  &  BATLEY,  L 


d. 


■aeUae  Touts. 

Djiaan  t  lotors. 

Dg  La?  al's  Pateit 
Stean  Turbines. 


CUNUFFE  &  CRQOM,  L 


TO., 


■'iJinche-i-ir. 


EiHja^hrcti  Lane* 

MANCHESTER. 


PATENT 

PUNIHG 

MACHINES. 


"ySSSsE  s  PATENT  FRICTION  CLUTCH  --^.^haft 


WE     MAKE 

CL4JTCHES, 

SHAFniHG. 
QEARINQ    an  J 

MAUUNO 
INSTALLATIONS 

A    SPECtALTY, 


Sijrty  P^se  Worll  — rr««« 


COUPLING. 

DAVID  BRIDGE  ft  CO., 

ROCHDALE,  LANCS. 


j^^^  ^^oeco  v^UvwOUA  ddflcs^ 
E.C 


I 


WE  MAKE  I 

HIGH-SPEED 
UTHES 

A  Speeiftlity. 

"ACCURATE. 
"DURABLE." 
POWERFUL." 

8)  In..  10  In.,  and  12ln. 
Centres. 

REASONABLE  IN  PRICE. 
UNEQUALLED  IN  POWER. 

Scn^  US  UOUC 
Jitquirtes. 


NOBLE  6  LUND,  Limited, 


FELLING-ON-TYNE.   ^1 

High-speed  planers. 


60  ft.  per  minute. 

ININQ    AT 

I60  ft.  per  minule. 


Note  these  Speeds,  and  compare 
them  with  those  of  your  own 
Planers. 


S0ln.  t>y  30  fn.  by  10  ft.   Bateman  Hig^h-speod  Ptaner, 


Bateman's  Machine  Tool  Co.,  V^  Leeds. 


DANIEL'S 


ROD 
PACKING 


Sivmf   Tliotiftaods   of 


Denison's  ^'levL  Wire  Tester. 


itfcbith  of  •Bftll  wir<,  And  is  T^nr  accimtc. 


NO    LOOSE    WEIGHTS. 
ACOUItATC   EXTENSION    GAtTGC 

Cfti»««itr  I,00!>  lbs,  avoir,    (I) 

1.900     ,.       .,       O) 

The  'poJM  wciibt  carries  •  Teraier  to  »kow  tiagU  f  e«»4«. 

RAFtO    m    USE. 
RATTERN      B. 


Saml.   DENISON 
&  SON,  Ltd., 

Hunslet  Moor, 


I 


Tcteinok*  : 

*  WEIGH.  LEEDS/ 


Near    LeEDS- 


iii 


THH 


Phosphor!" 
Bronze 
Co.,  Ltd. 


Incorporated  lfl74, 

SOUTHWARK. 
LONDON.  8.E. 

And  at  BIRMINQHAM 


White   Ant"  Metal 

the   Cheapest  and  Most   Reliable  of 
White   Antl-Frictlon  Alloys. 


PLASTIC  METAL. 

{''  Cog  %Mieel  "  Brand) 

"PHOSPHOR"    WHITE 
LINING  METAL. 

(Equal  to  While  Bra&s  Xo.  2,) 

"WHITE  ANT" 

BRONZE. 

(Superior  lo  Fenton's  Metal.) 


BABBinS  METAL. 

('*  Vukan  Brand.  '}     Seven  Grades 


k 


Se«  Nsxt    Mcintli*s  Advert. 

for  PHosphor  Bronse 

Alloys. 


J 
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CAUSE 


The 


NAME 


ADDRESS 


^^M^^r^ 


JkrrrrAJM^y, 


FILE  Nl 


ifat 


PKOM 


LETTEBS 


,<V/mrf/i   'Wfl/a 


^^tf  (i£C^^   /itl<>  -//rtT  dlift 


2^ 


C?M»  M  Jl'Si^i 


AtllUthditk      .(&htU   lOd^Mi 

AfntmJttMt  attrnnitlj   imtfiMat  Gt^  »- 


2^ 


-jV^ioLnjt b    tfimt  M\MmtM£ 


^ 


Qj\ft  all  ^Mir^  ttnlit 


-iMpV 


(SfuiimJ,    fff^QQ  Jfj  ^(fH-'-ida   k  4o 


.^fyfxfd    Aq<(^6 


lAJl. 


JTV  ^^  .    Jfo\ 


Xl^ 


UH^Lt  Anrvaf/t\   ftuuhii 


(.-H*<ftfii/w,ryhn/wT^ 


«.  'W.  Co..  CT*  .  •»,  Mu-vaa  8fiife«r  !««•««• 


Oae  of  our  Ciienta  Bays  :— 

**  We  have  secured  twenty-five  per  cent,  better  results  from  our  adfrertiainc 
through  the  use  of  the  CARD  FOLLOW-UJP  SYSTEM  than  we  did  with- 
out  it/' 

Every  business  man  should  acquaint  himself  with  BUSINESS 
would  be  pleased  to  suggest  a  system  adapted  to  the  needs  »l 


RocK well- Wabash  Co.,  Ltd. 


'MAltcH  3I1  I9c»5- 


'^■'WllKILT' 
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Business  Systems    A 


Qf^n^^A    »/fAo  EFFECT 


Story. 


0JITB 

flUOTATieii 

no. 

1»JIT1 

OOODl  OUDSIED 

£ 

1. 

d. 

i3l£ 

/.^rt   /V-                                 /        5*.    fl 

J33;s 

Vt 

, 

JL 

^ 

-nr— 

C^.    iij*                            io      /2     ^ 

3    .  ^.^ 

^l 

T 

^ 

^.    .      ^                                        /f    /. 

/    r    ^ 

ry 

/     ..       K                                            /:S'     6 

7 

/^ 

i? 

^-Trmt^  Jo  ni ji  6g  a.<  i/n ,  .-r  -<f ,    _ _ 

/At 

/^ 

/?. 

^ 

//j 

A     Jn    !<>«    OZAjt  i*/       k.-  iV.  k 

i    Ito  2.y^  MfL     S../J 

JU. 

/^ 

^ 

4^2^^ 

rd/d 

-f   1 

f 

Q 

JR/^,    /  a^Ui,     i  IJ^ 

,^ 

^ 

^^ 

' 

■"    ^^ 

^ 

1 

] 

AiWtber  Client  SMy§;^ 

•   •  *' It  doesQ*t  make    any  difference   what   you    are   trying   to  aell,    you  cannot 

ki  get    the    foil    benefit    of    your    efforts    without     a     CARD     FOLLOWrUP 

I  SYSTEM/' 

SYSTEMS.      ParttcyJars   sent  on    request,   or,    if    desired,    we 
the  particiilar  business  you  are  interested  in. 


Head  Office:    69,  MILTON  STREET,  LONDON,  EX, 

BrAActk  Office*;    50,  DEANSGATE  ARCADE,  OEANSGATE,  MANCHESTER. 
164,  BUCHANAN  STREET,  GLASGOW.  N,B. 


A 
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HadfieM'i  Steel  Foundry  Ca.  Ltd 

Hagaa'i  Locomotive  Work*  ... 

Hatdao  *  Co..  I.  ...        

Hall&Co..  B,  J. 

HaUitSofts,  Ud.J.P.  4<>. 

Hamilton  A  Co.,  J.  B.  || 

Hanoan  &  Buchain.in   ..  

Hardv  Patent  Pick  L.. 

Hartley  ^Sugden.  Lid 
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Hathorn.  Davey  A  Co.,  Ltd. 

Head.  Wri^btaon  &  Co..  Ltd.... 

Heeoan  tt  Froudc  ,.    - 

Holme*  «t  Co.,  \V.  C. 

Horsfali  Deelmctor  Co,  ...  ^i 

Howard  Broa.     43 

Howe*  Co.,  S.     ...         ...         ...        ...  yq 

H udawell.  CUrkc  ft  Co.,  Ltd.   In»idc  Front  Cover 

Hughe«  ft  Lancaster     4 

HuRhe*.  G.  H,     ...        ...  3 

H  una! et  Engine  Co.      ...  —•  ' 


India  Rubber .^  Gutta  Percha,and  Tctegrapli 
Work*  Co..  Ltd. 


Jones  ft  L..^m*Oft  MAvhine  Co. 


MATTHEWS  &  YATES,  Ltd., 


Swinton.   MANCHESTER. 


Alternating 
Current   Fans 

Any  SIZE  .  .  , 

Any  VOLTAGE 

Any  PERIODICITY, 


INDUCTION      MOTORS. 

sr* 

Send    for   Catalogue    of   other   dpecialities. 


These  Fmis,  havins  no  rubbing  parts  lor 

electrical  contact,   and   being   fitted   with 

oil   ring  bcaringi,  will    run    for   months 

without  attention. 
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Miscellaneous 


AUTOMATte 

NOTCHItta 

Press 


S/lVL'^RC-eHilLlErt 
PRcssesDiesI  /j/ 

OTAMP5  Cp^      1    7^ 

§MEETMtTALV 
Hollo  WARE. 
COINS.  C^-    — -  k- 


j!i.-^v 


Drawing  Press. 


urg- 
BuclLau. 


FRIED.  KBUPP  A.-G.  GBUSONWERK,  ''S^ 

Complete  Machinery  f'    Cable  Works, 

_  !!einp  &  Wire  Roperies, 


Sole  Represeotjitive  toe  Great  BrlUIn  aod  Ireland  :— 


W.  STAMM. 


25,  College  Hill, 
CaDDOTi  Street.  London,  EX. 


India  Rubber  Gutta  Percba, 
Linoleum  &Celluloid  Factories. 


Sankey's  Fire  Bricks  and  Fire  Cements. 


Every  DcscriptioG   of  FIRE-CLAY  GOODS. 
VARIOUS  BRANDS.  


STOCK    UNEQUALLED. 

SANKEY'S    SEATERS    AND     aoVERS. 


V^  SAWKEV   ■ 


Engineers*    Designs    made    to     Order    of 
the  beat  Fire-resisting  Materials. 

wRire    Fom    hew   oatalogue. 


J,   H.    SANKEY  ff    SON,   Ltd.,  o'JSl.  Essex    Wharf,    CANNING   TOWN,    E. 

ESTAELISHEP      1657, (CQntractora   to   H.M.   GoTernmftntQ       

FOR  MACHINERY 

OF  EVERY 

DESCRIPTION, 


iHiBH-GLASs  Lubricants 


♦°  ^  ^' 


<?>   > 


BLUMANN   &  STERN,    Ltd,  Piough   Bridge,  Deptford, LONDON,  S.E 

Conlnctors  to    H.M,  Govenunenl.  Hotns  and  Foreign   RAllways,  dc. 


Keep.  F-  A*,  Juion  &  Co.  „♦ 
Kctth,  J.,  St  Blackmaa  Qo^  Ltd. 
Kmpp,  Fried. 

Lancaster  ik.  Tonge,  Ltd. 
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aCovcrinjBtt  Ltd 

L  AoU-Frkiion  MeUJ  Co.,  Ltd. 

iACo„Ltd , 

Hmou,  Ltd.,  W,  F.       „. 

Matha^  &  Plait,  Ltd.    

I  &  Yates,  Ltd 

kBroi,,Ltd.      .., 

-.  ¥.      ... 

nd  Macalpine  

ifttiilUc  Paint  Co^  Ud. 

Miller  &  Co  ,  Hy 

Hirrtecft-WatsonCo.,  Ltd ., 

Mitchell.  D.,&Ck»..  Ltd 

Mix  it  Gcneat     ... 
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Haider  Broa.*  &  Thompson    , — 

New  Anglo- Americji ft  Mjcbioe  Bri»h  Syu.     — 

New  Zealand  Mint*  Record — 

Newton  Bro&. 

Nicholson  Tool  Co,.  Jo&.  C 

NUe«-Beiii:enl-Pond  Co.  

Noble  &  LtiHd.  Ltd.      

Northern  EnginccTrJng  Co.  O900).  Ltd. 

Northern  Railw-ay  of  Fraoce 

Nye,  Arthur  W 


»4 


I*flige  &  KowLing«on      

Writer  Foundry  Co 

Parkiofion  &  Son,  j 

Partridge  &  Cooper,  Ltd. 

Feag  ^  Son,  S 

Periam,  Ltd.,  H.  W 

Phoenix  Dynamo  Mfg.  Co.,  Ltd. 


3 

14 

35 
34 
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Recorders.  Ltd.  ... 

Redfem  &  Co.,  S. 

Redman  Jk  Soas,  C 

Retd  Gear  Co.    ...        ...        Inside  Front  Cover 

Reliance  Lubricating  Oil  Co. ... 

Henshaw  &  Co.,  Ltd.,  W,  R. ... 

Rjce&Co.^Lecdil  Ltd,         

Richardson^,  We»tgarth  Sl  Co.,  Ll)d. 

Richter.  Guitav  ... 

Rlter  Con  ley  ^f  anufactnring  Co* 

Robinson  &  Co.,  Ltd.,  T.  D 

RockweU-Wabash  Ca,  Ltd.    ... 

Roller,  A. 

Roie,  Downs  A  Thompson.  Ltd. 

Roa«endalr  Belting  Co..  Ltd. ... 

Rubber  Stamp  Co. 

Ryder,  Ltd.,  William     ... 

St.  Hden  fl  Cable  Co.,  Ltd.      ... 

Samson  &  Co 

Sankey  a  Son,  J.  H.      ... 
Scblfiffen  &  Co.,  Chaa.  A, 

Schnicke,  H.  F, 

Scotch  and  Irish  Oirygea  Co..  Ltd.   ... 
Scoll,W;i Iter,  Ltd. 

Shannon,  Ltd , 

Shaw.Jnseph 

5;implei  Sleel  Conduit  Co..  Ltd, 

Smilh,  Eric,  S,  A 

Smith,  Ltd..  G.  F 

Smith  &  Sons,  of  Sallley,  Ltd.. Thomas 

Soest  &  Co.,  Ltd,.  L     

South- eastern  &  Chatham  Rf. 
South  wood.  Smith  ft  Co.,  Ltd, 

Spon,  E.  &  F.N 

SpotlhwcKjde  ft  Co..  Ltd, 

Staiiord,  Arthur,  ft  Co. 

Stnmm.  W.  


WardftCo„H,W,       ., 

Ward.  T.  W 

Waygood  ft  Co.,  Ltd. 
W«aTcrftC0w,8. 
Welse  ft  Uonald... 
Wells  ft  Co,«  AC. 

Wells  ft  Co.,  M 

West  &  Co.,  Ltd..  H.  J. 

West  Hydr.iulic  Engineering  Co.     .. 

Wfst  PascagouJa  CreosotJng  Worlts 

Wild.  M.  B.,  at  Co. 

WilUams&Co,  J.  H. 

Winn  &  Co.,  Charles 

"Woodite^'Co.    ...        ...        

Wrigley  a  Co.,  Ltd.,  E.  G,      In«ldc  Front  Cover 

TorkBhire  P,atent  Steam  Wagott  Co,  3j 

Yorkshire  Machine  Tool  and  £agtn«erliig 

Wocks        ...  ...        Inj^ide  Back  Cover 

Yost  Typewriter  Co.,  Ltd.      — 


The  Grantham  Crank  &  Iron  Co.,  Ltd., 


MiAMUFAOTURERS    OP 


STEAM  BOILERS, 


Verticial,   Loco.  Type,  Multitubular.  Portable, 
Corniah»  aod   Uaunch    Boilers. 


ON    ADMIHALTY    LIST 


Some  "Swan"  Points. 


WHICH  WOULD 
SUIT  YOU? 


For  A  Bold   Hftfii 

For   an    Caty   RufLiiiiis    HmvLd 

For   Book'keepifif 

For   Shortkmcd   -        -        - 


use   a   Broad    Poi&t,    ftay   a    "J"    Swan. 
Tursied^up   '*  Swan." 
Short   MediAiD    Point   ''Swan/' 
,,        Long  Fine  Point  "Swan." 


I 


EVERY    STEEL    NIB    CAN    BE 
S0CCESSFULY     MATCHED    IN 


Fine. 


Broad, 


A  "SWAN 


Mt'd»  Erd.  Medium.  Fine 

ff    FOR  EVERY  HAND  AND  EVERY 

WORK. 

Pricei  from    lOs.    Bd.,    I0s,    64. «    t5%,,    up   to   JLtO,    po%i   free. 
Of  mii  StMtioaerM  ^nd  Jrweiitn,  Write  for  New  Cmta/ogue,  pair  free. 

79  &  80.  High  Holborn.  W.C.,  93,  Cheap- 
side,  E.C.,  95a,  Regent  St.,  W.,  London: 
3,  Exchange  Street,  Manchester;  and  Brentano's,  37,  Ave.  de  I'Opera,  Paris. 


MABIE,  TODD,  &  BARD, 


Glasgow   Office:   9,    HOWARD   STREET. 
Will  remove  April  1st  to  56*  BOTHWELL   STREET. 


THE  MERRELL  TUBE 
THREADING  MACHINES. 


The  Makers  '^t  thtrsc  Machines  h;ivc  succeeded  in 
producing  a  DURABLE  and  RELIABLE  machine 
for  threadinjtj  and  culling  pipe,  thai  not  only  does  its  work 
BETTER  Ihnn  any  other  Machine  iti  tiie  Market,  but 
does  it  QUICKER,  These  Machines  embrace  a  number 
of  new  and  desirable  features  in  the  arrangement  of  the 
dies  or  chasers.  The  slot  by  which  the  dies  are  operated, 
instead  of  being  in  the  middle  of  the  die,  is  at  the  back  or 
outer  end,  giving  greater  strength  and  more  direct 
application  of  pressure,  holding  the  dies  up  to  the  work 
more  firmly,  and  yet  allowing  the  dies  to  be  instantly 
removed/ so  they  can  be  sharpened  on  a  grindstone  as 
easily  as  3  common  turning  tool  to  a  lathe. 

The  increasing  demand  in  this  country  for  pipe  for 
various  purposes,  and  especially  for  pipe  joined  with 
sLTewed  ends,  has  made  a  field  ior  a  really  superior  Pipe 
Threading  Machine.  The  Xo.  i  Machine  will  thread 
hollb  and  roils  of  all  descriptions  equally  as  well  as  pipe. 

For  Catalogue  giving  full  description  and  prices  of  thesa 
machines,  please  address  : —  1 

THE    FAIRBANKS    COMPANY. 

78-80,  City  Road,    LONDON,  r.C. 


I 
I 


Ice  Making  and  Refrigerating  Macliinery. 


I 


CARBONIC 
ANHYDRIDE  (CO,). 

.  a    0 


AMMONIA 

COMPRESSION 
and 

LOW  PRESSURE 
ETHER  SYSTEMS. 


Over  2.600  Maclunes 
BuUt  ami  Sold. 

a    0 

Results   Guaranteed. 

a    0 

Prompt  Deliveries. 

a    a 

AWARDED  SILVER 
MEDAL.  R.A.  SHOW. 
1904. 


H.  J.  WEST  6  CO.,  Ltd., 

•«..„. -B*xo.u.-  114—118,    SOUTHWARK    BRIDGE    ROAD, 

*PHOP4E:  d79  HOf».  JjU JM  UUiM ,        0.£-,  •#..., 

Q^ntrmtt&n  t&  fiM,  aovtrnmtat,  Wmr  Dtpmrtiotat,  s^d  tadts  Office. 


Oil  Engines,  &c. 


I 


THE 

DIESEL 
OILENGINE 

IS  THE  MOST 

ECONOMICAL 

ENGINE   MADE. 

AND    IS 

MORE    RELIABLE 

THAN   ANY    OTHER 

OIL  ENGINE. 


jar 


Condensing 
Plant  .  . 

OF   EVERY 
DESCRIPTION. 


0 


Speciality  :— 

High  Vacuum. 


The  Mirrlees  Watson  Co.,  Ltd., 

-T-T-  GLASGOW. 


PHOTO    or   A    ItANOK   OP    LANOASHIRR    &OII.Ef?a. 

Fitted  with  tiu  "  Koktr"  StoJur  and  "  Mddrtmt "  Draught.    Tiv^niyhfi*  h\yiUrn  haze  fxen  fitUd  fer  this  firm. 


Write   for  Copy  of    Booklet,  just   published,  to 


MELDRUM    BROS.r  Limited, 

I  Timperley,  MANCHESTER. 

II^B^^E^  Loadon  Offices:     66.     VICTORIA     STRBBT,    WESTMINSTER. 


I 
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Destructors,  &c. 


^^Horsfall^^  Destructors. 

LOW  WORKING  COSTS 
^  I      NO  NUISANCE,     .fm  A 

H^P^^         I  CHEAP  STEAM. 


Forced  Draught. 

For  Boilers  and  Furnaces. 


CLINKER  CRUSHING  &  SCREENING  MACHINERY. 
MORTAR  MILLS.    CLINKER  BRICK  PLANTS. 

Horsfall  Destructor  Co.,  Limited.  Armley,  LEEDS. 


Tflf^niiHS  :    "  Dei  tract  or,  Lc«di/ 


Coiifi,     Lieber*i  SUR«Ur4  »ad  A.B.C,  (9tb  Cdttiooi: 


W.  &  O.  GiLMOUR, 

Machine  Belt  Manufacturers. 

St.  John's  Hill, 
EDINBURGH. 

am»:  "  BkltiXC,  EdiWBCRGH."  Telephone  N'o,  :  575  C«ntra\ 


Bolting 


CLAYTON,  SON  &  Co., 

LTD., 

HUNSLET,   LEEDS, 


MAKERS    OF    THE 


MADE    FRO.M 


PURE  OAK  TAfl^ED 
LATHER. 


Quality  is  Our  Fint 
Consideration. 

For  *>ver  Eighty    YtArt 

we  have  betJi  muktts  oi 
LtMtlier  BcUsnp:,  but  owiiif* 
to  I  he  present  demands  oi 
trade  we  Uavc  \  list  laid  down 

cxU'ivM'u-  5'1  ir.i.  :'.nt1  ar*  now 
lu  ;i  p"'-iti-[i  w  -upplv  Oak 
r  .  .  ■■  ■*  .  .rher  Ueitljlg  at 
,  L-  A  isrice  a»  Is 

.  ith    ru«i>clau 


LARGEST  STEEL  TANK 

tmn  THE 

LARGEST  GASHOLDER 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL    WORK, 
PETROLEUM    TANKS. 

IVtres : —  Lam/on  Gff'u^  ,  — 

'*  Gai,  Leeds.*'  90,  Queen  Viclorii  Street. 


lL.OCO»fIOTIYE     lA/^ORKS. 

^_^  SINGL.C 

iSt  EXPANSIOM 

&  OOWIPOUNO 

V 

Electric 
Locomotives 
with 

Weatinghouse 
Motors   and 
Electric  Trucks 

Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addres'ies  ;  '*  Bnldwin,  Phil:uklpht;i  "  :  *'  Sanders.  London/'     General  ^gtnU  *.  SANDERS  &  CO.JIO,  Cannon  St.,  Londoii,  E.G. 


McLARCN'S  Traction  Engines, 

LEEDS. 


Cat.iloicucs  and  Parophlcta  mailed  f  r€e  on  appUcalion  ia — 
J.    &   H.    McLAREN.    Midland  Entln«  Works.  LEEDS. 


This  itlustratioR  is  oF  m  Steam  Wa^on   to  cnrry  6  Tons 
jind   haul  4  Ton*  on   a  Trailer. 


Yorkshire  Pateni  Jt 
Steam  Wagon  Co. 

(Braadi  of  Dd^hton'i  Patent  Flue  tnd  Tnlie  Ccin3p;iny.  Lt^        ■■ 

Pepper   Road,  Hunslet,   Leeds* 

MAKERS    OF 

STEAM    MOTOR   WAGONS 

To  muit  may  trade  purpomet  mnd  to  carry  S,  4,  .5,  and  6  toa$. 


1 
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fm^Mj^mww 


Iron  and  Steel 


i  W.  R.  Rcnshaw  &  Co.,  ^ 


Manufacturers  of 


Limited, 


RAE.WAY  WAGONS, 

WHEELS  &  AXLES, 

AND   IRONWORK, 

ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


IRON  &  STEEL 

STRUCTURAL  WORK, 

TANKS,  ROOFS, 

RIVETED    GIRDERS   AND 
PIPES. 


London  Office:  PKoenix    Wofks 

'I     ^•re'et%'^'."''**"  STOKE-ON-TRENT.  I 


HerbertWPermL™ 

flooDCATES^WoRKS 
BlRMirlCHAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N«  373. 

STOCK    250.000.    GROSS 


-«?■ 


■ff 


^IKILirlf    Iron  and  5teel,  &c. 


Gilbert  Thompson  a  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL   ENGINEERS,   &c.    .    . 


Liondon  Representative  : 

Paifl  i/«  Mafiinann,  Mm  A,, 

Civil  Engin^r. 

Telegrams:  '*Mallmann,  London." 
Telephone  No, :  5338  Westminster. 


London  Office  ; 


116,  Victoria  Street, 
WAestrninstep,  %W. 


gppo^AUTY:    POETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OF   ALL  KINDS 
.     IN  •  . 
GIRDERS,  COLUMNS, 
BRIDOES,  ROOFS, 
BUILDINGS,  FENCING,  Ac.  &c. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


PROMPT    DELrVERY    AT 
LOWEST  PRICES. 


Stone   Breakers. 


(ImproTed  BlaKe  Type.) 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixer s« 


SAMUEL  PEGG  6  SON,  J 

,N.tio«iT..n*o„e.c  Alexander   Street.  LEICESTER,   ENGLAND. 


d 


ELECTRIC    LIFTS' 


GOODS    OR    PASSENGER, 
HAND-ROPE    OR 
^1     CAGE-SWITCH  CONTROL. 


Reliable, 

Durable, 

and  of  Simple 

Mechanical 

Construction. 


TURNER,   ATHERTON    &   Co.,    Ltd., 

DENTON.  MANCHESTER., 


He&d  Office  and  Works. 


I^SIROCCp  FANS 


Blgbestflwara.erand  prize, 
$1  ImH  exposition,  mi 


LtJsed  in 
H-M.    NAVY» 
IMPERIAL    GERMAN    NAVY. 
WHITE    STAR    LINE, 
61BBY    LINE,  ^  ^i 

UNION-CASTLE'  LINE, 
OCEAN   STEAM5H1P  CO,, 
ALLAN    LINE,  ^-^ 

I  Ac,  &c.  ^ 


SHIP  VENTILATION, 

REFRIGERATION, 
FORGED      DRAUGHT 

(Closed  Stokehold), 
&c.,  Stc, 


DAVIDSONS  CO.,  in 


"SIROCCO" 
ENGINEERING 
WORKS. 


Belfast. 


13,  Victoria  Street,  Westminster,  37»  Corporation  Street. 

LONDON.  MANCHESTER, 

Sole   RopreMnlatiTcs  for  the  Continent  of  Europe  :— 
WHITE,  CHILD,    a  BENEY,    Ltd.,  62  and   63,  Queen   Street,   LONDON,   EX, 


lli'^^lKILir?  Artesian  Bore  Wells 


SJm- —M. 


Mineral  and  Artesian  Well  Boring  Machinery 
supplied,  and  Borings  contracted  for,  by   .   . 


I 


JOHN  Z.  THOM, 


Telephone:  69  ECCLES. 

Telegrams:  *'THOM,  PATRICROFT/' 


PATRICROFT. 


"Wl^MI^It    '    Miscellaneous 


Laundry  Machinery 

^jv©  Cooking 
Apparatus. 


W^  Summerscale5&  Sons,  Ltc 

^A^\'i^'iSiATio^       Phwnix  Foundry,  KEIQHLEY,  England. 


Electric  Hauling 


Main  and 

Tail, 
Main  Rope, 
Endless 

Rope, 
and 
Fortabte, 

Hoisting* 
and    Hauling 
Gears. 

MD     tUII  n  f   m      35  and  36,  Olarwnce Chambers' 
•   D.    WILLI  OC  ||U*|  Corporation  Street, 

BIRMINGHAM. 


High-Class  Lathes 


WEIBHINB  MACHINES'QRAIN  SCALES 


Radial  Drills. 


D.  MITCHELL  &>  CO.. 

Ltd., 
PifMriAge  Works,  KEIGHLEY. 

Telc'^riTn*:       TOOLS    Kkii.hikv 
On  Wmr  Ofilc9  mad  tmdim  OtttcB  LUtm 


I 


HOWES'  WEIGHING  MACHINES 

for  alJ   purposes. 


AUTOMATIC  GRAIN  SCALES 

bf  use  tn 

ELEVATORS.  FLOUR  MILLS,  &c 


WEIOHIiNOS    3CtUftATE. 


d 


Sole  Manufacturers  of  the  **  LITTLE 

GIANT"  Turbines.  Water  Motor»*  and 

Pelton    Wheels,  ^c 


^^^^fi'^'-^b^.MhSK    LANE,   LONDON,   E.G.,    England. 


F.  A.  KEEP,  JUXON  &  Co. 


TANKS 

FOR 

ALL    and     EVERY 
PURPOSE. 


MISCELLANEOUS 
IRON-PLATE  and 
CONSTRUCTIONAL 
IRONWORK. 


F^orwftrd    iVorks, 

BARN    STREET, 

BIRMINGHAM. 

Halloul  Teleplionc :  !71S 

TelniPftJiu:  "Suqovarea. itfraJiKb^n." 
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WllKlTlT    Pumps,  Condensers.  &c.  ; 


The  Best  Industrial  Pump  in  the  World 


FOR    ANY    DRIVE. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY   PUMPS,    LTD,, 

23.  NORTHUMBERLAND   AVENUE,   LONDON.   W.C. 

A    PERFECT    INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


Concentric  Condenser,  Ltd., 


23,  Northumberland  Avenue,  LONDON,  W.C. 


w 


f  Systems  for  Engineers 


SHANNON  SYSTEMS 


Oeallfig  with  Cerrespondence. 

FIRST:  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on  the  Stk&nnon  Letter  Copier, 
which  copies  ten  times  as  quickly 
as  an  ordinary  scfew  press. 

SCCON0  :  File  the  copies  of  auswers 
with  the  ori^iinal  letters  received  in 
a  Sbftjinon  Letter  Filing  Cabinet, 
in  alphabetical  and  chrono- 
logical order. 


mm    flESULT: 

Perfect  Copies.  Instant 
reference  to  outgainir  and 
Incoming  correspoifdence. 
Great  saving  of  timet 
worry,  and  hard  cash» 


Shannon  Letter  Filing  Cabinet, 


Vtie  Shannon  Letter  Copier. 


Write  for  our  Booklet  No.  20*  which  deals  exh&ustlvely  with  Ihls  moderri  system. 

"^^^  Shannon  Ltd., 

r^;s?ii";:;«*   Ropemaller  St.,  LONDON.  E.C. 

weiii:64Bf*i.th:  Denman  House,  20,  PiccadlUy,  W, 

r.   W.   SCMAFER,    ManKg-ln^  Dfr*ctor. 


A  Single  Idea  with  Vast  Possibilities 


If  you  have 

not, 

we  wiii  be 

glad 

to  show  youm 


LYLE    COMPANY,    LIMITED. 

HARRISON    STREET.    GRAY'S    INN    ROAD. 

LONDON,    W.C. 
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WllIrSKrTf       Time  Recorders 


IT    IS 


TEN  TO   ONE  !!! 


% 


\i 


/ 


V 


If  you  write  for  a  Descriptive  BooKlet  and  Price   List  of 

The'Dey'  Time  Register 

^Howard  Bros., 

The  Proprietors, 

lOOc,  Queen  Victoria  Street,  London,  E.G., 

Q^-  "^^^  ^"^'^^  ■  40,  Paradise   Street,  Liverpool, 

AND   LOOK  INTO    THE    QUESTION  uf  Time  and   Cost   Keeping.  | 

you    will    find     you    are     LOSING    MONEY    where    you    could    SAVE 


it  by  using   the    '  DEY  '  TIME  REGISTER. 


Coating  all  kinds  of  Machinery. 


^M  Ask  ior,  and  sec  yoy   get   the    onJy    genuine, 

^^^B  Guaranteed  ^             to  withstand 

^^^V  heat    up    to  ^^^"'^''^'''4^^       400  degrees 

^^^^  Fahr.,  and  is  ^^H,  Hereto a^^    not  affected 

^H  by    climatic  ^^''^'•s,^,^^^^,^^^''''^      conditions, 

^^^H  THE    FAINT    THAT    WOM'T    COME    QWFt 

^^^V  8«nd  for  Sirripte  of  iho  Sofe  ManufaGturera-- 

The  Metallic  Paiiit  Co.,  Ltd.  Cardiff. 

British  Steam  Specialties,  Ltd., 

LEICESTER,    St  80,    TURNMILL  ST.,    LOiOOi, 

EX. 

No.  1.     Standard 
Globe  ¥alve. 

t4a.  tin.    i^lnu  i|ir}»  sm. 
4/-    5/6      t*,i.      ti/6    i6/- 

No.  2.     Ronewable 
Disc  Globe  Valve. 

fim  lia.  liiQ'  iftn.  ain. 
5/6    7/-     10/^     13/-    w/- 

No, 12.    Standard 

Full  way  Gate  Valve. 

fin.   ikn.  i^tn,    i^in.  iln. 
TYPES.    UB£RAL  OISCOUNT. 


No.  I. 


VALVES 


6APEU  FAN  CO.,  13,  Moserey  8i,  NEWCASTLE-OK-TVNL 
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GREEN'S    EcONOMISErI 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE, 


Saves  15  to  25  per  cent,  in  Coal. 


FOR 

STEAM 
BOILERS. 


More  Steam  and 
bisher  efficiency  at  less 
cast.  Lar^e  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sodden  demand  for 
extra  power. 

Cmimiogue  gives 
detmiiB. 


E.  GREEN  &  SON,  Ltd.."^''^'"^°,;oT^"4"r  """""• 


YORKSHIRE  MACHINE  TOOL 

WORKS, 

LIVERSEDGE, 
Nr.  LEEDS. 


ENGINEERING 


Tiltgntphic  Addras :  *'Alma,  LwtntHiit: 
ifmU  r§Li  3S  Hukrmndmke. 


i>«»la&ers  (and  ' Builders 

.    HtSb-Class   Machla* 
TooU. 


6  ft,  arm  Blab  Sp««d  RadlaJ  Drill,    CapadiT.  sLx  *  bolea  u,i^u*L  1  Ia.  pUim 
9#r  mlaiAt*.    «00  r«^olutldi»»  ^n  drill.     No  bait  r*«a, 


ftCTPFumnffT  pa£C! 


ITARQfl  fit  1905 


The 


POWER  BAS  CORPORATION 


LTD., 


89,  VICTORIA  STBEET.  LONDON.  S-W.,  and  ST0«T0N*ON-TEES. 

Producer-Gas   Specialists. 

And  MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING 


WITH    OR    WITHOUT   AMMONIA    RECOVERY, 


/H  / 


,M   mm  MOND,  DUFF »«  TALBOT  p*TEm 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 


James  Fairley  a  Sons, 


Octtcrftl  Steel   MaouUetyrcri, 
ftod  SPECIALISTS   ia      .      . 

lnvll«   •iteatlon  to  their  UnHTalled  Stlf-hardenlng  StMl. 


TOOL  STEELS 


Fairlevs  self-hardening  Tool  Steel 


FOR  HEAVY  OUT8  AT  HIGH  SPEEDS. 


Is  coDsidered  to  be  tho  HARDEST 
mtkd  TOUGHEST  Steel  yet  made 
(althousb  the  cheiipest  in  the 
AdsrRet),  Small  samptee  free  to 
approved  buyers. 


NOTE.— JAMES  FAIRLEY  ^  SONS* 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Force  and  Rolling 
Mllla»  Eirmingham)  are  merelT 
Branch   Departmenta»  and  ^ 


AN  CQmiountcmt/0OM  9hout4  bw  mddrtMMtd  to   tbt  MtM4  OificeM ;— 

OLD   MINT.  SHADWELL:^  STREET,  BIRMINGHAM. 


Bars  of  any  Section  tn  Brass,  Bronze,       DICK'^      PATENT  ICS 
nFITiXMFTAL    A       or  Delta  AI/ous.Forgmgs. Castings.  i^V^X^r^^n    mit^jlic^ 

,PtLTAMb!AL.#       Stampings.  Sheets.  Wire  Jutes,  a!>i9m        EXTRUDED   METALS. 

Tmc  delta   METAL  Co.*  LTD.  ifO,  Cannon  St,  London,  B.C 

V/ORKS  ' LOf^DON   AND     QIRMtN O tJAM 


) 


fVtalii  f«r  Vm  }^i>pc4o(on  by  Souimnwp,  SMitm  A  Qd.,  Uuzrm,  6.  i,  %>  9,  Ptau|$h  Court*  P«lt«r  Lane,  L«ndfln,  E.G.,  ftud  PubOUwd  il 

CtM  Hotac,  Sun^  Stewt.  Strud.  Loadoo,  W.C 
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